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nt Carnarvon, 220, 452, 489, 562, 741 
at Caversham, 336 
at Chelt -nham, 08, 415, 594 
at Chesham, €67, 74> 
at Cheshunt, 631 
at Chester, 147. 257, 487 
at Chestertleld, 257, £25, gor 
at Chester-le-Street 183 550 
at Chesterton, 147, 596 
at Chichester, 146 
in China, 343 
at Chippentiam, тоҷ, 488, 559, 854 
of Churches, 371 
at Cirencester, 703 
іп the City (London), 31, 225, 784, 864 
at Clacton, 256, 749, доо 
at Clayton, 68 
at Clitheroe, 559, 631, 740, 854 
at Clydebank, 68, 147, 237, 415, 488, 783, 945 
at Colchester, 32, 193, 414. 559, 855, 946 
at Colue, 74> 
at Colwyn Bay, 14^ 
Committees for, 115, 805, 858, 956 
Companies’ Meetings, see COMPANTES' MEETINGS 
Companies Stork and Share List, see each Issue 
at Consett, 414, 594 
Contracts for, see TENDERS 
at Conway, 255 
at Cookham, 740 
Cost of, in Small Houses, 751 
at Coventry, 31, 452, 597. 704. 944, 980 
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Electric Lighting (continued) : 
at Crewe, 68, 414 
at Cromer, 452 
at Crook, 596 
at Croydon, зт, 32, 96, 106, 186, 221, бэт, 863 
at Cupar, 901 
at Dal-eith, 147, 487, 631, 668, 899 
at Darlington, 414 
at Dartford, 371 
at Dartmouth, 607 
at Darwen, 183 
at Deal, 704 
at Denny, 899 
at t'erby, 148, 255, 560, 740, 831 
at, Devizes, 68, 488, 559 
at Devonport, 205, 453, 943 
at Dewsbury, 69, 185, 559, 899 
at Dollar, 487 
at Doncaster, 53, 981 
at Dorchester, 104, 182, 256, 452, 631 
at Dorking, 452 
at Dover, 300 
at Dublin, 69, 182, 338, 371, s22, 596, 704, 785, 98t 
at Dudley, 69, 212, 559, 703, 783 
at Dumbarton, 414, 980 
at Dumfries, 668 
at Dundee. 415, 522, 560, 667, 945 
at Dunfermline, 742, 820, gor 
at Dunstable, 183 
at Ealing, 184, 597, 705, 9oo 
at East Barnet, 30, 596, 668, 740, 982 
at Eastbourne, 632, 741, 863, 920 


. nt East Dereham, 741 


at East Ham, 666, 740 

at Eastleigh and Bishopstoke, 487 

at East Molesey, 104, 667 

at Eccles, 240, 414 

Economies in, etc., W. A. Chamen, 87 

at Edinburgh, 68, 221, 256, 486, 559, 617, 632 

at Edmonton, 784, 9817 

in Egypt, 221 

at Elland, 595, 633, 667, 899, 943 

at Epsom, 595. 943 

at Erith, 68, 183, 220, 454. 597. 668, 821, 943 

at Exeter, 147, 559, 703. 784, 864 

at Exmouth, 68 

of Factories, 705, 844, 980 

at Falkirk, 182, 371, €66 

at Fareham, то 

at Farnborough, 863 

at Farnham, 104, 256, 414, 596, 749 899 

at Faruworth, 725 

at Faversham, 559, 631 

at Felixstowe, 255, 454, 487 

at Finchley, 104. 221, 4:3, 56, 667, 783 

at Finsbury, 632 

and Fire Preveut in, 958 

at Fleetwood, 145, 371 

at Folkest- пе, 89) 

at Fort William, 371 

in Fiance, 389 

at Friern Barnet, 146, 255 

at Frinton-on-Sea, 820 

at Frome, 740, 783, 820 

at Fulham, 7с, ros, 300, 429, 561, 596, 616, 633, 668, 
goo, 680 

at Gainsborough, 146, 415 

r Gas, 75, 102 

at Gelligaer, 741, 819 

in Germany, 3:5, 31 

at Gillinguam, зә, 66) 

at Glasgow, 257, 302, 528, 414, 453, 437, 7c4, Esa, 
364, 890. 044 

at Glastonbury, 104 

at Glengarrock, 667 

nt Gloucester, 363, 414, 559, 596, 705, 915 

at Godalming, 103 

at Go car, 703 

at Goole, 147, 220 

at Gosport, 184, 723, 944 

at Govan, 3co, 012 

at Grantham, 595, 034 

at Gravesent, 32, 182, 301, 522, 595, 678, 783, 864 

nt Greens k +46, 30., 52 , 632, 784, 899, 981 

iu Green Park, 673 

ar Gris. 14, 335, 337, 328, 452, 633 

at Guildford, 221 626, 777 А 

at Hackney, 104. 138, 147, 183, 372, 522, 633 

at Halifax, 3:, 255 414, 854 

at Ham, :46, 821, 981 

at Hamilton, 221, 522, 821, 944 

at Hammersmith, 31, 145, 184, 328, 490, 593, 543, 
56 „ 80%, 022, 783, G82 

^t Hampstead, 145, 212, 221, 695, 864 

at Hampton, 147, 742, 943 

at Hanwell, 140, 487, 666 

at liarrogate, 1.3, 7:3 

at Hariow, 641 

at Hastings, 148, 559, 89) 

at Heavitree, So 

ао Hebburn, 522 

at Hebd n Bri tye, 140 

at Hereford, 105. 595, 632, 299 

al Heysham, 559 

of Highgate Archway, 148 

at Hindley, 452 

and Holland County Council, 182 

а Hollingbourne, 183 

at Holyhead, 182. Rog 

at Hornsey, 337, 487 

at Horalinin, 255, 487 

at Horwich, 29, 

at Hove, 165, 47:2, 598, 631, 705 

at Hoylake, 183 

at Hudder tieid, зт, 146, 336, 337, 453, 066, 703, goo, 
980 

at nnll, 183, 255, 631, 704, 742 

at Hunting ton, 256 

at Hytue, 83, 414 

at Ilford, 

at гасот Бе, 825 

at Likeston, 225 

at Ilkley, 854 

at Ince, 452 

in India, 117, 305, 703 

at Inverness, 561, 50; 

at Ipswich, 184 

at Irvine, (ә 
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Electric Lighting са continued) : 
at Islington, 31, 221, 412, 452, 522, 559, 598, 740, 783, 
865, 944, 982 

in Italy, 753 

at Jarrow, 944 


at Johnstone, 819 

at- Keighley, 1839 488, 523, 587, 819 

at Kensington, 596, 820, 899 

at Keynsham, 899 

at King’s Lynn, 105, 300, 453, 560, 633, 741, 944 

at Kingsteinton, 146 

at Kingston-on-Thames, 68, 255, 522, 559, 705, 982 

at Kingstown, 104 

at Kingswear, 146, 597, 607 

at Kingswinford, 146, 300, 452, 488, 783, 981 

at Kirkcaldy, 414, 703, 740,943 

at Lancast-r, зо, 139 

at Lanchester, 37: 

at Larne, 31 

at Leadgate, 632 

at Leatherhead, 675 

at Leeds, 31, 558, 595 

at Leek, 631, 783 

at Leicester, 185, 255, 414, 522, 901, 990 

at Leigh, 369, 043 

at Leith, 369, 704 

at Leyton, 213, 899 

at Lichfield, 58: 

of Lighthouses, 146, 225 

at Limerick, 30, 105, 146, 336, 631, 704 

at Lincoln, 295, 703 

at Liskeard, 597 

at Littleborough, 147 

at ооу 522 

at Liverpool, : 46, 221, 865 

nt Liversedge, 980 

at Llandilo, 103, 414, 595 

at Llandudno, 452, 783 

at Llanelly, 704 

and London County Council, 77, тоз, 147, 
561, 598, 631, 795, 863, 9oo, 945. 982 

at Londonderry, 33. 221, 336, 487, 820 

at Long Eaton, 68, 820 

at Longford (Leinster), 7 783 

at Longton, 257, 559, 741 

at Loughborough, 146, 307, 414, 785, 899 

at Louth, 741 

at Lowestoft, ros, 146, 


"i , 4 
156, 560, 


257; 335, 415, 595, 666, 741, 


943 
at Ludlow, 256, 667 
at Luton, 69, 221, 523, 666, 704, 981 
at Lytham, 256, 414, 945 
at Macclesfield, 1-4, 184, 
at Maidenh- ad, 68, 18:, 
at Maidstone, 522, 825 
Mains, Depth of, 675 
at Mailing, 1c4, 255 
at Malton. зт, 336, 506 
at Manchester, 33, - 222, 596, 668, 740 
at Mansfield, зо, 148, 414, 498, 55,, 632, 667, 980 
at Margam, 741 
at Marlborough House, 122 
at Maryport, 320 
at Melkshain, 122 
at Merrow, 37! 
at Merthyr, 559 
at Merton, 359 
for Metropolitan Asylums Board, 31, 
at Mexborough, 330 
at Middlesbrough, 559, 505, $63, 899, 943 
at Midlothian, 
at Milngavie, 146 
at Monmouth, 740 

at Montrose, 487 

at Morecambe, 183, 783 

at Morley 301, 453, 783 
at Morpeth: 255, 414 
at Motherwell, 523 
at Mutford, 256, 2s 
at Nantwich, 943 
at Nelson, 182 
at Newark, 182, 559 
at Newcastle-ou- Tyne, 336, 371, 740, 804 

at New Malden, 899 

at Newport (Mon.), 69, 371, 414, 
at Newquay, тоз, 859 

at Newry, 596 
at Newton Abbot, 147, 301, 371, 821 
in New Zealand, 147, 475, 655 
at Northfleet, 31, 499, 820 
at North Ormesby, 104 
at North Shields, 596 
at Northwich, 104, 256 
at Nottingham, 258 
at Nuneatou, 182, 820 
at Oban, 148, 783 
ut Oldham, 12, 446 
ut Ossett, 336, 487 
at Paddington, 667 
at Paignton, 399, 045 
at Partick, 295 
at Pemberton, 453 595, 045 
at Pembroke (Ireland), 783 
at Penmaenmawr, 414, 63 
at Penrith, 148, 
at Perth, 257, 414, 522, 550, £1) 
in Peru, 256, 488 
at Pitlochry, 667, go! 
at Plymouth, 182, 741, 819 
Points that Deter the spre ad of, 719 
at Pollokshaws, 864 
at Pontypool, 69, 182, 3co 
at Pontypridd, 103, 558, 740 
at Poplar, 597, 631 
at Porthcawl, 371 
at Portsmouth, 220, 414, 588. 669, 705, 
ut Powis Castle, 899 
at Prestwich, 631, 863 
Provisional Orders, see 
at Pudsey, 69, 147 
aL Kadecliffe, 631 
at Rudstock, 146, 522 
at Ramsgate, 33, 68, 146, 55c, 704, 749, 83 
at Капуооп, 871: 
at Rathmines, 368 
at Rawmarsh, 146, 427, 820 
at Kawtenst: ull, 146, ЗСО, 95^ 


at Reading r, Oy, 183, 522. 562, 59 


522, 597, 784 
560, 783, 863, 981 


, 066 


O04 1 


740, 899 


of 0, Y4 ` 


943 


Bills 
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Electric Lighting (continued): 


at Redditch, 105, 256, 302, 337, 371, 
at Reigate, 220 
at Rhyl, 146, 452 
at Ripon 32, 182, 414 
at Rochdale, 372 
at Rochester, 2: 
at Rotherham, 560, 583 
at Rugby, 597 
at Rutherglen, 633 
at St. Albans, 220, 488 
at St. Annes, 215, 256, 414, 559, 784, 899 
at St Austell, 704 
at St. Helens, 371, 559, 617 
at St. Marylebone, 32, 62, 117, 
489, 522, 510, 530, 568, 704, 709, 741, 821, 
915, 930, 932, 958 
at st Olaves, 668 
at St. Pancras, бо, ‚ 411, 667, 989 
at Saffron Walden, 487, 631 
at Salford, 415, 587, 899 
at Saltburn, 256 
at Sandgate, 371, Єзї 
at Sandringham, 704 
at Scarborough, 336 
at Seaford, 103 
at Shetfield, 257, 414, 590 
at Sherburn, 740 
at Shildon, 182, 783, одо 
at Shipley, 247 
of ships, 86s 
^: Shore dite h, 723, 9*0 
t Shrewsbury, 147 
at Sleaford, 68, 741, 899 
at Slough, „, 101, 9814 
at Southampton, 183, 328 
nt Southend, 452 , 
at Southgate, 522 . 
at Southport, «95, 985 
at South shields, 320, 522, 136 
at So: th Stoneham, 182 
at Southwark, 104, 185, 487, € 31, 829 
at Southwick, 68 
av Sowerby Bridge, 256, 300, 740 
at Sp: uding, 2 256, 596, 899 
at Springwell, 681 
at хатога, 119; 255, 
at Stalybridge, зо › 
at Stamford, 489 
at Stepney, 75, 148, 220, 296, 749, 98» 
at Steyning East, 741 
at Stir ing, 488, 667, 820 
at Stockton, 60, 68 
at Stokefleming, 22^ 
at Stoke on-Trent, 82> 
at Stone, 863 
at Stouroringe, 68, 145. 183, 
at Stourport, 31, 220 
at Strabane, 863 
at stratford-on-Avon, 
at Street, o45 
at Stroud, 899 
at Sunbury, 104, 185, sto 
at Sunderland, 220, 257 
at Surbiton, зот, o? 1i 
at Sutton-in-Ashtield, 793 
at Swanage, 980 
at Swansen, зт, 138, 414, 452, 701. Ma^ 
nt, Swindon, T 182, 453, 705, 8 
at Swinton and Pendlebury, 256, 945 
at Taniworth, 945 
in Tasmania, 32 
at Taunton, 146, зоо, 783 
at Teddington, 415 
at Teignmouth, 704 
Tenders for, see TENDERS WANTED AN 
at Tewkesbury. 147, 182, 989 
of Theatres, 609, 582 
at Thetford, 3x 
at Thirsk, 255, 399 
at ‘Thornbury 145, 667 
at Thornhill, 68 
at Tipton, 32, бо 
at Tiverton, 597, 943 
at Todmorden, 78 3 
at Tolworth, 220 
at Tonbridge, зо, 257, 500, you 
at Topyrefail, 68 ` 
of Tooting Bec As, lum, 921 
at ‘Jopsham, goo 
at Torpoiut, 733 
at Torquay, 104 
at Totte. ham, зот 
at ‘Tottington, 
of Trains, 73, 605, 869 
at Tredegar, 631, 853 
at ‘Trowbridge. 105, 319, 991, 943 
at Tunbridge Wells, 285, £61 
at Ulverston, тоз 
at Uxbridge, 559, 631 
at Ventnor, 37r 
at V akefleld, 147, 256, 257, 337 
at Wallasey, t, 
at Walmer, со, 783 


› у 
at Walsall, » 488, 632, 763. yoo 
at. Walton- le: "Dale, 148. 258, 452, 74,913 
at Wandsworth, 185, 485, 7c 
at Wa'rington, тоз, 414 
at Watford, 68, 103, 147, 810, 999, 945, 051 
at Wednesbury, 255, зоо, 414, 809 
at West Bromwich, 
at West Ham, 641 
at West Hartlepool, 256, 415 
at Westminster, 192, 371, 63r, 675 
at Whitby, 220 255, 415, 559, 657, 741, 794, 819 
at Whitetield, 104 
at Whitehaven, 31, 104, 146, 


613, 708, 593 


149, 153. 155, 401, 
B65, goo, 


595, 723 


371, 522, 599 


Р 9 
146, 632, 820 


iD ACCEPTED 


QOO 


211, 257, 452, 522. 595, 704 


3373 452: 4 3b, 559, 920, 
503. 943 

at Whitehead, 5 

at Whittlesea, 14 

at Wicklow, S15 

at Widnes, 820, 980 

at Wigan, 337 


at Willesde u, 157. 221, 695, 9 
of Wilts Asylum, 820 
at Wimbledon, 31, 173 


at Wimborne, 149, 7 
at Winchester, ¢ 
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(continued) : 
at Wirral, 104 
at Wisbech, 148, 667, 783 
at Wishaw, 783 
at Wolve 'rhampton, 105, 15 „ 208, 522, 595, 704, 741 
at Wood Green, 558, 704 
at Woodhouse, 596 
at Woolwich, зо, 256, 859, 704, 783, $63, 981 
at Worcester, 103, 631 
at Workington, 1c6 
at Wo Квор. 371, 783 
at Worthing, 257, 371, 597. 667, 901, 981 
at Wrexhatn, 60, 184, 228, 372, 523, 559, 667, 704, 
at Wrotham, 452 
at Yardley, 414, 7 
at Yarmouth, 337, 414, 0, 945 
at Yeovil, 740 
729, * 


at York, 149, 155, $59, Kar, 


Electric Traction : 


` 


at Aberdeen, 27, 65. 62, 179, 185, 252, 254, 334, 373, 
185, £24, 592, 629, 7 ю, 801 
at Aceriegton, 416,7 о 
hy Accumulators, . 495, 700, 752. 836, 905 
iu Africa, 120. 180. 220. 314. 415, 418, 451, 485. 
554, 628, 698 717, 782, 391 
at Airdrie, 6s, 603 
nt Altrincham, 
iu HM 15 
fy 675 15. 01 
at ATUS fey ‚41 . 
at Ashton, 6 ‚зоо, 177, 18, 29° 451, 557, 592, 747 
al Aston, 175, 219, 372, 45^, 550, 735, 941, 978 
al Audenshaw, 4 
in Australia, 2, 70, 7; 75, at, try, 178, 373 374: 
(21, 666, 239, 753. 552, 560 
17 
50 
1 


32 ЖҮР 7°”) 
E 160, 223, 34 4. 385. 337, 457, 497, 


in Austria, 117, 178 

at Ayr, $59, 588, ) 

Baker-street ant 
297, 779, 99 

in Barcelona, 27 

at Barking, 663 

at Barnet, 702 

at Barnsley, 21 

at Barrow, 13>, 373, 629, 702, 941 

at Barrow ford, 27. тоо, 252 

at Bath, 2 ii, 142, 180, 818, 89`, 973 

at Batley, 142, 18 113. 415, 452, 556, 628, 700 

at Battersea, 298, £61 

at Keckenhatin, 218, 557, 351, 941 

todde@elert Light Mailway, 2:2 

wt Belfast, 259, 297, 524, 591,605, 702, 737, 861 

at Benwell, 279 

at Ketts-y-'oed, 737 

at Bexley, 65, 143, : 

at Bideford, 1 

Bills for, 25, 67, 1€0, 102, 142, 143. 144, 178, 78 
150, а, 282. 253, 254, 200, 302, 417, 7 
SO, 010. 

at Bilston, 142, 373 

at Bingley, 781, 078 

at Birkenhead 65, 142, 174, 252, 416, 663 

at Birkenshaw, 334, 524 

al Birmingham, pog, %, 143, 
6 62.4 42 

al Bishop Auckland, 7^0 

at Blackburn, 65, 142, 181, Sgt, 81% 5 

at Blackpool, тоо, 142, 215, 253. 332, 496, $56, 301, 
97. 939 

of Blackwall Tunnel. тог, 144 

at Blaydon, 750, 941 

at Bolton, 143, 320, 

at Bournemout, „ 65, 101, 143, 333, 593, 628, 8 

at Fradford, 28, 00, 109, 145, 179, 219, 297, 333, 
628. 665, 738, 770, 779, 861, 897, 
942, 975 

Brakes for, 153 

at Brampton, 65 

at Brauksome, 65 

at Brighouse, 179, 425 

in and to Brighton, 28, 05, 100. 17u. 218, 253, 298, 
33, 418, 525, C28, 663, 7212, 737, 738. 361, 895 

in and to Bristol, 216. 252, 701, 779, 515, 819, 802 

in Hritish Columbia, 6 625 

at Bromley, 28, 65, 144, 486 

ut Bromsgrove, 66 

in Kuenos Ayres, 664, 70t, 941 

at Burnley, 28, тоо, 415, 556, 66; 

at Burton, 142, 179, 180, 218, 252, 299, 416, 449, 480 

et Bury, 66, тот, 17g, 218, 254, 334, 416, 451, 556, 


ЖЕ 
) 


41 
Waterloo Railway, 28, 66, 250, 


15) 
, 


334, 335, 524 


373. 417, 440, 593 


629, 807, 
by-laws for, , g7 
at Calcutta, 494, ‚128 
at Calverley, 663 
at Camberwell, 
in Canada, 120 
on Canals, , 
at Сагай, 


55, 100. 144, 593, 701, 942 


65.17% 252, 373, 416, 485, 525 


^ E 897. 942 


County Council, 737 


` эї, (VIS, FOL, 
and U hen zanshire 
nt Carlisle, 253, 50 
al Cathays, 
Central London Railway, 25, 14°, 129, 215, 334, 416, 
| 1 485 2, 82 7 6n], . 141 
Charing Cross and Hampstead Railway, 97 
at Chatham, [4 4, 495, 620, 605, jl 
at Cheadle, 103, 178 
at Cheltenham, 100, 372, 557, 628, 664, 941 
at Chester, 06, 100, 142. 450, 525, 630, 941 
at Chesterfield, 4:0, 440, 449 
in Chili, 252, 554 
City and South "Lopdon Railway, 28, 100, 175, 818 
at Cleckheaton, 373, 557, 71^ 
at Clydebank, 65 
at C. atbridge, тоо, 253, 372 
at Col :hester, 27, 253, 372, 410, 556, 663, 818 
at Colne, 142 ‚737,810 
Committces for, 715, 925, 858 
Companies’ Mectiny 48, see COMPANIES MEETINGS 
Compe uies’ Stock and Share List, sce each Issue 
at Connahs Quay, ete , 524, 593 
Contracts for, sce TENDERS WANTED 
Controllers for, 
at Cowpen, 440 
at Cranbrook, 1 
at Crewe, 65, 219, » 152, 417) 449. 525, 502, 780 
at Croydon, 524, 628 
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Traction (continued) : 

at Dalton-in-Furness, 703, 895 

at Darlaston, 66 

at Darlington, 298, 373, 416, 594 

at Dartford, сот, 818, 896 

at Darwen, 181, 416, 7co, 942 

at Deptford, 29 

at Derby, 65, 254, 592, 628, 664, 701, 780, 818, 862, 
897 

at Devonport, 205, 253, 417, 44), 591, 629, 700, 779, 
819, 861 

at Dewsbury, 28, тот, 142, 144, 334. 417, 449, 550, 
629, 861, £98 

at Doncaster, 27, 102, 252, 818 

at Douglas, 253, 628, 939 

at Dover, 556, 591 

at Dovercourt, 485 

at Drighlington. 14 

at Dublin, 176, 250. 532, 449, 663, 894 

at Dudley, 25, 10%. 737 

at Dukinfield, 524 

at Dumbarton, 2:8, 78: 

at Dundee, 23, 10>, 143, 252, 299, 374, 449» 978 

at Dunfermline, 252, 709 

at Durham, 707, 861 

at Eastbourne, 27, 254, 416, 897 

in East Cheshire, 782 

at East Ham, 486 

at East Molesey, 254 

at Eccles, 372 

Economy of, 675 

at Edinburgh. 450, 502, 819, 961 

at Elland, 28, 25- 

at Erdington, 66, 

at Erith, 178, 451, 525, 50: 

at Everton, 941 

at Exeter, 485, 557, S18, u41 

Financial Aspects of, 713 

at Finchley, 664, 780 

at Finsbury, 417, 629 

at Fleetwood, 252 

at Flint, 105, 449. 525, 628, 780, 861 

at Folkestone, 629, 700, 996 

in France, 39, 143, 179, 243, 270, 299. 334. 345, 372. 
417, 421, 451, 529, 593, 664. 835, 362, 978 
Fraserburgh, 6; 

Frictional, 154 

іп Germany, 5, 37, 143, 341, 239, 451 457, 524, 493, 
532, 565, 629, 037, 712 

Giants Causeway Tramway, 29 

at Glasgow, 67, 142, 219. 252, 334, 335. 416. 556, 628, 
701, 781, 782, 818, 861, 941, 979 

at Glossop, 335 

at Gloucester, 28, 142, 592, 702, 789, 915 

at Gosport, 25, 591, 779 

at Gravesend, 373. 678 

aod Great Central Railway, 250 

Great Northern and Brompton Railway. 216 

Great Northern and City Railway, etc., 140, 214, 
216, 639, 891, 961 

at Greenock, 450, 592, 664, 735, 78>, 978 

at Greenwich, 1fo, 335, 557, 975 

Guard Wires for, 75 

at Guildford, 449. 555 

at Hackney, 029, 395 

at Halesowen, 66 

x шры 28, 102, 179, 253, 29% 372, 417, 449, 663, 


at Hamilton, 179, 729 

at Hammersmith, 2°, «4, 557, 7^1, 941 

at Hampstead, 67, 557, 629 

at Hampton, 41; 

at Handsworth, 8. 431, 063 

at Hanley, 455, 628 

at Hastings, 142, 663, 896 

at Hayes, 218, 449 

Hayling Light Railway, 782 

at Heath T wn, 70o 

at Heckmond wike, 178, 525, sya 

in Herefordshire, 416, 628 

in Herts, :79 

at Hey wood, 100, 253, 334, 524, 592, 003 

High-Voltage Direct-Current, 835 

at Holywell, 179 

at Horwich, 178 

at Hove, 143, 897, 941 

at Huddersie! , ICO, 144, 153, 179, 330, 593, 650, 663, 
739» 942, 978 

at Hull, 27, 67, 142, 180, 218, 253, 628, 700, 897. 941, 


928 

at ilford, 66, 178, 334 

at Ilkeston, 65, 449 

at Ince, 1co, 623 

in India, 1, 109, 189, 494, 779: also see '' Colonial 
Notes " 

at Ipswich, 65, 252, 524, 737, 781, 794, 818, 941, 975 

at Irvine, 66 

Isle of Thanet Tramways, 758, 959 

at Islington, тоо, 664, 861, 942 

in Italy, 252, 334, 753, 916 

at Jarrow, сог 

at Johnstone, 524, 880, 591 

at Keighley, 179, 33; 

at Kilmarnock, 178 

at Kingsbridge, 700 

at King's Norton, 449, 7co, 57^ 

at Kirkcaldy, 100, 143, 334, 524, %, бё, тоо, 737. 


862 
at Lambeth, 629, 861, 941 
and Lancashire and Yorkshire Railway, 2:8, 334, 

738, 818 
at Lancaster, 179, 486, 819 
at Leamington, 485, 780 
at Leeds, 23, 66, тоо, 181, 219, 252, 255, 299, 334. 

274, 416, 449, 486, 524, 556, 591, 625, 628. 697, 515 

at Leicester. 100, 252, 495, 591, 663, 781, 861 
at Leigh, 101, 416 
at Leith, 66, 143, 178, 334, 372, 450, 486, 592, 702, 

738, 861, 897, 941 
at Lewisham, 65, 213, 525, 664 
at Leyton, 898 
Lifeguards for, 696 
at Lincoln, 700, 818 
at Litherland, 142, 709 
at Liverpool, 27, 28, 191, 216, 218, 219, 249, 298, 335, 
45, 451, 557, 630, 737, 861, 897 

at Liversedye, 173, 737 
Lizard Light Railway, 6s 
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Electric Traction (continued): ; 


at Llan 'udno, 28, 178, 485, 556, 73%, 78 : 

at Llauelly, 417, 623. 664, 237, 941, 973 
Locomotives for, 343, 873 

and London, Brighton, and South-Coast Ra lway, 


181 

and London County Council, зо, 38, 41, 67, 73, 1¢1, 
102, 103, 144, 145, 185, 182, 218, 226, 227, 299, 311, 
335, 374, 417, 449, 450, 480, 524, 530, 559, 557, 558, 
567, 592, «94, 631, 669, 664, 656, 7: 2, 73, 782, 789. 
519, 834, 859, 862, 885, 898. 943, 978, 979 

at Londonderry, 30, 416, 63>. 818 

and London and North-Western Railway, 100, 373 

London United Tramways Company, 66, 142. 255, 
274, 302, 372, 373, 524, 989, 628, 664, 754, 781, 


775 897, 978 

at Lowestoft, 27, 66, тоо, 135. 144, 178, 218, 254, 298. 
334. 416, 450, 556, 592, 62), 897, 942 

at Luton, 524, 700, 998 

at Lytham, 978 

at Macclesfleld, 524, 789, 070 

at Maidstone, 66, 524, 591, 941 

at Manchester, 143 181, 218, 219, 253, 293, 373) 417, 
4:0, 591, 630. 737, 776, 78 , 942, 979 ) 

in Mandalay, 941 

at Mansfield, 978 

and Mersey Railway, 485, 519 

and Metropolitan Katlways, 17, 66, 67, 141, 158, 215, 
216, 249, 269, 335, 373, 415. 418, 451, 557. 697, 361 

at Middlesbrough, 29. 525, 555, 592 

and Middlesex County Council, 27, 102, 180, 218, 
253. 663 

Mid-Yorkshire Scheme, 100, 143 

Monorail System, тот, 217. 524, 75) 

up Mout Blane, 416 

at Morecambe, 2:7 

at Morley, 501 

at Musselburgh, 450, 59? 

at Nelson. 28, 209, 416, 022, 357 

Nevin Light Railway, 5:8 _ 

at Newcastle on-Tyne, ós, 127, 143, 181, 252, 295, 
298, 372, 415, 450, 485, 557. 592, 628, 654, 083, 737, 
780, 862, 941, 958, 979 

at Newport (Mon.), 28, ror, 143, 248, 252, 416, 737, 
818 

in New Zealand, 144, 473, 526, 663, 7:1, 780, 297. 942 


979 

at Northampton, 334, 449 

and North-Kastern Kailway, 255, 416, 487, 524. 49%. 
628, £18, 398 

North Metropolitan Tramways, 233, 297 

at Norwich, 589 

at Norwood, 218, 298, 335, 525 

at Nottingham, 142, 143 178, 248, 416 

Ubstruction. Remover, 373 

at Oldham, 101, 218, 252, 451 

at Ossett, 208, 485. 557, 078 

at Paddington, 7&0, 801 

at Paisley, 27, 65, 142, 179, 218, 449, 485, 701. 738, 
S18, 941 

inthe Peak District, 73° 

at Pemberton, 102, 59, 941 

at Penarth, 485, 597, 897 

at Perth, 178, 252, 253, 415, 185, 5324, 591, 622. 897 

in Peru, 254 

at Plymouth, 373, 502. G3. 781, 942 

at Ponty prid, 30, 2, 883, 78, 597 

at Poole, 145. 253 

at Poplar, 761, ор 

at Porth, 2u. 

at Portsmouth, 10. 5%, 1:5, 372, 417, 4^5, So, 673, 
66c, 701, 739. 79», 256, 941 

in Portugal, 485 

Postal Cars, 7, 

at Preston, 179 721, 781, 897 

at Prestwich, 65, 179. 252, 623, 78» 

Provisions] Orders for, see Bills " 

at Pwlllieli, 524 

at Radclitfe, 625 

at Ramsgate, 299, 665 

in Rangoon, 87: 

ac Ravensthorpe, 143 

at Rawtenstall, 142 

at Reading, 28. 65, 102, 143, 180. 252, 451, 557, 94а 

at Redruth, 66; 

ut Richmond, 628. 201, 737, 897 

at Riode Janeiro, 334 

at Ripon, 818, 978 

at Rochdale, 66, 10», 101, 142, 179, 218, 333. 416, 
451, 535, 591, 791, 737, 097, 973 

at Rochester. 144, 737 

at Romford, 101, 818 

rossignol, A. K. I., Paper on, 127 

at Rotherham, -2, 142, 213, 253. 208. 449, 6^4 

at Rowley Regis, 14,2, 177, 334, 524, 556, 7.0. 361 

at Roy ton. 13 

at Ruabon, бо 

in Russia, 63 

at St. Annes, 700 

at st. Helens, 373, 556 

at St. Kilda, зоо 

at St. Marylebone, 65, 591, 7:7. 779, % 

at St. Pancras, 05, 145, 7 2, 205 

at Salford, 7. 142, гло, %, 451, %%, 700, 7 

at Scarborough, 79, 9. 373. 116. 4), 495. 5%. SUT, 
бе 

Schuckert. System of, 287 

at Seahaw, 301 

at Sheffield, 65, 252, 525, 604, 507, 941 

at Shelf, 37. 

at Shildon, 815 

at Shipley, 143 

at Slough, 779, 975 

to Snowdon, 373, 452. 557, 624, 861 

at Soothill Upper, 373, 416, 475, 622, 750, ба: 

at Southampton, 27, 218, 524, 702 

at South Bank, тоо, 041 

and South-Eastern aud Chatham Rallway, 21) 

at Southend, 66, 172, 486, 55%, 529. 664 

at Southport, 17, 67, 144, 179, 897, 978 

South Lancs. Tramways Company, 29, 143, 777, 
780, 819. 942 

at Southsea, 334 

at South Shields, 372, 486, 629. y4t 

and South Stalls Tramways, 172 

at Southwark, 552, y4t 

in Spain, боз 

Spencer, C. J.. Paper on, 160 
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JF lectrio Traction (n inu/d): 

Spee 1 . 482, 553, 589, 665, 697, 734, 754, 776, 
792, OO 

diu Valley Tramways Company, 591, 942 

Sprague Multiple-Unit System, 153 

at Stalybridae, 896 

at Stanley, 478 

and Steam Kailways, 3, 29, 111. 113, 10, 101, 147, 
218, 219, 25), 284, 255, 269, 295, 334, 341, 374, 415, 
485, 457, 524, 496, 591, 628, 665, 738, 818, 791, 534, 
893, 916, 979 

at Stepney, 28, 65, 181 

дї Stirling, 782, 978 

at Stockport, 218, 372, 781 

at Stookton, 372. 416, 625 

at Stourbridge 2), 100 

at Stretford, 28, 630, 701 

at Stroud, 65, 179 

subways for, 38, 73; also see Lon 'on County 
Council” 

at Sunderland, 29, 101, 253, 417, 524, 557, 591, 7:2, 


734, 818 
Su-face-Contact Systems, 207, 287; 
* Wolverbainptou ” 
at Sutu n Culdfleld, 100, 173, 5:7 737 
at Swansea, 178, 258, 415, 485, 291, 664, 238, 779 961, 


also see 


07 

at Swindon, 27, гоо 

їп Switzerland, 816 

at Taunton, 299 

on Tees side, 179 

Tenders for, see TRNDERS WANTED 

Third- Kail * ystems, 113, 835, 914 

at Thornhill, sq: 

at Tipton, 65 

at Todmorden, 750 

at Torquay, 450, 524, 55^, 5%. 758, 780 

at Tottington, 372 

Track Construction, F H. Davies, 46 

Trate Returns, see each Issue 

at Trawden, 556 

at Turton, 66 

at Twickenham, 663 

on Tyneside, 332 

at Upholland, 785 

at Uxbridge, 524 

at Wakefield, 143, 252, 298, 8/1 

at Walker, 856 

at Wallasey, 65, 254, 525, 760, 892, 79 

at Wallsend, 557 

as Walsall, 66, 145, 178, 253, <от 700, 897, 941, 978 

at Wandsworth, тоо, 179, 253, 625, 663, 361 

at Wurdle, 785 

at Warrington, 591 

at Warwick, 449, 941 

Waterloo ad City Railway, 176, 250 

at Wednesbury, 66, тсо, 252, 238, 737 

at Wellingborough, 101 

at West Hromwich, », 417, 7 1 

«t West Ham, 142, 206, 215, 374 

Westinghouse Single-Phase System, 942 

West Riding Tramways, 140, 819 

at Wick, 27 

at Wigan, 373, 449. 524, S61 

at Wirral, 334 

at Wishaw, 485 

at Withington, 200. 051 

at Woking, 416, 455, 622, Veo 

п" Wolverbampton, ^»). o, 12 218, 252, 416, 449, 
477. 557, 844. (0. 2. 237. 77%, S. өм, 978 

at Woolwien, e, 251, 978 

at Worcester, 100, 592, 813 

at Worsley, 622 

nt Wrexham, 449, 975 

al Yardley, 252 

at Yarmouth, 10^, 592, 6029, 781, 942 

at Yeston, 253. 208 

at York, 67, 417, 597 

Young, J, Paper ou, 201 


Electrical: 

Automatic River Gauge, 227 

Boats, 146, 256, 391 

Cables for High-Vult ge Service, 191 

Cable Truck, 153 

Cable Ways, 371 Ы 

Cardcutting, 674 

Combine, Continental- American, 073 

Contractors nud Architects, 914 

Cranes, i2, 48, 705, 935 

Development in Cornwall, 873 

Di charges in Gases, 334 

kugzineerinz Works, What to Learn in, ete., 
1%. Ralph, 197 

Fire Va ms. ete.. 153, 129, 305, 683, 690; also see 
CORRESPONDENCE 

Fire Rules, ;5o 

Furnaces, 531, 567 

Fuses, Enclosed, 189 

Generating Stations, Economy of Fuel in, H. 
McLaren, 380 

Generators, Testing of, by Air Calorimetry, В. 
Threlfall, 653 

Haulage, 3, 32, 40, 14, 45, 750, 935 

Illumination, The Possibilities of Future Economies 
in, W. A. Chamen, 8. 

Lifts, 154, 45; 

Locomotives, 343, % 

HIS, yi 3 

Machinery in Russia, oi: 

күш, The Separation of the Friction Loss in, 

Plants, Wind-Driven, бо; 

Post, Proposed, 870 

Progression in the Nineteenth Century, 711 

Propulsion for General Transport, J. N. 3hoolbred, 


495 
Protection of Safe Deposits, 2.6 
Pumps, , 222, 415. 559, 624, 675, 1 
Railway Car, Novel Form of, 893 
Safeguards from Fire Risks, 76 
Separation of Metals, 74 
Shock, 191 
Siirnalling, 177, 415, 449, 514, 524, 970, 575, 628, 637, 
737. 512, 941 
Standards. 654, 655 
Stations, Hot Water Heating from, 912 
Swingbridge at Sydney, 422 
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Electrical (continued) : 
Telepherage, 565 
Transmitting Mechanism for Automobiles, 272 
Transporter Bridges, 566, 978 
Ventilation. etc., 9co 
Waves, Stationary, 915 


Electricity : 

in Africa, 387, 851; also see ELECTRIC LIGHTING 
AND TRACTION 

in Agriculture, 495 

la America, Plants for, 305, 342; alsosee ELECTRIC 
LIGHTING and TRACTION 

Atmospheric, 272 

in Australian Railway Workshops, 793 

at Covent Garden Theatre, 530 

as a Disinfector, 385 

Fellivg Tr-e« by, 753 

and Fog, 773, 872 

in Germany, 302, 385, 530. 710. 870, 913 

in India, 117, 189, 190, 30m 957 

in Italy, 910. 98 

in Medicine, 155, 493 

in Mexico, 639 

in Mining, 40, 75, 222. 257, 265, 341, 359, 415, 424, 
471, 597, 709, 865, 957 

in New Zealand, 180, 341, 473, 605, 709: also вее 
ELECTRIC LIGHTING and ELECTRIC l'RACTION 

in North-Eastern Railway Company's Work, 559 

in Paper Mills, 415 

Peat Fuel by, 712 

in Russia, 389, 422, 913 

and Shade Trees, 604 

in Sicily, 341 

from Space, 566 

iu spinning Mills, 740 

Supply and Methods of Stimulating Demand, 
Some Observations on, Dr. Panton, 102 

Supply in London, Government Bill for, 77 

Supply, Some Statistics of, Al ferman Smith, 25 

Supply Works, The Financial Improvement of, 320, 


in the United States Navy, 869 
in Weaving, 494, 560, 606 
Welding by, 782 


Electrochemical Industries, 270, 869 
Electrocution, 565 
Electrudes, 307 


Electrolysis: 

of Alkali, 190, 459 

of Aqueous solu ions, 386 

Arsenic, Estimation of, 193 

Cells, Porous Diaphragm for, 308 

Chloride and Caustic Alkali, Production of, 444 

Chlorine smelting with, J. Swinburne, 114 

Colloidal solutions, Precipitation of, 423 

Copper Refining, 533 

Elmore Copper Depositing Process, 568 

of Fused Lead, 791 

1 ead Refining, 425 

Lead Salts by, 602 s 

Metals, &lectrolytic Estimation of, 602 

of Potassium chloride, 2 

Reduction of Unsaturated Acids, 385 

The ry, Present Position of the, 
Whetham, 10 

of Zinc, 307, 357 


Electrolytic Apparatus, F. M. Perkin, 385 
Electromagnets, Lifting, 119 

Engineering Conference, 14, 111 : 
Engiueerirg Standards Committee, 3). 344, 655, 784 


Engines: 

Diesel. The, 377. 856, 888, 931 

at Electricity Works, see under name of town in 
ELECTRIC LIGHTING 

Gas-Kngines, 532, 553, 872 

Internal. Combustion, for Driving Dynamos, Н. A. 
Humphrey, 261 

Steam Turbines, 73, 18, 453, 529, 656, 691. 633, 727, 
752, 771, 807, 851, 887, 951, 945, 971 

at World's Fair, St. Louis, 42 

3,000-h p., A, 958 


W. C. D. 


Ether Waves and Interference, 189 
Evuporation, Determining Latent Heat of, 495 
Evaporation of Metals, 273 


ГЕ. 


Financial Improvement of Electricity Supply W 

J. A. Jeckell, 320, 322 a А о 

Finsen, Prof., 464 | 

Finzi, L., The Separation of the Friction Losses in 
Electrical Machines, 318 

Firemen, Shock to, through Squirting High-Tension 
Mains, 209 

Fires, 220, 225, 2:^ " 

Fiscal Policy, Our, 3 

Foreign Trawrails, 226; also see ELECTRIC TRACTION 

Franklin, B., Mr. Choate's Address on, 639 

French Comuine, A Rumoured, уо; 

осоп сири e Form of, 379 
гісИоп Losses in Electrical Machines, f - 
tion of, 518 SIS BEDAE 

di Economy of, in Electric Generatioy "tations, 


G. 


Gaiety, The New, 609 

Galvanic Battery, An Improved, 306 

9 aa eee Independent Telephony ia 

reat “ritain ‚ 9/3, 697, 619, 655, 716 А 

799. 844, 880, 924, 962 ен 

Gas- Engine Generating Plant. A Large, 553 

Germau Electrical Companies, 32 

Gilbert Tercenteoary Celebration, 932 

Glover, W. T., and Co's. Works, 918 

Glover's Fireproof Cables, 889 

Go es, H., The Parallel Running of Alternators, 171, 


1 
Graphite, Artificial, 305 


INDEX. 


- š- 


Graphite Resistance, A New, 698 

Gravesend Electricity Supply, 678 

Gray, R. K., Presidential Address, 722. 807, 825 

Great Northern and City Railway. Rolling Stock of 
the 961 

Guttapercha, 342, бо 


н. 


Hamburg Tramway System, Retura-Current Troubles 
on, etc., 439 

Hammer, W. J., Radium, ete., 49, 196, 283, 316, 353, 
401, 412, 461 

Harison Automatic Signal, 575 

Hele-Sliaw. Prof., New Form of Friction Clutch, 379 

Hertzian Waves, 355 

Hibbert, W., The Edison Accumulator for Auto- 
mobiles, 905 

High-Frequency Discharges. 41 

High-tenson Electrical Svstems, Protective Devices 
for, W. B. Wo dhouse, 428 

High-Tension Training, 120 

Highways, Coutrol of, 525 

E F. M., Rotor Diameter of Induction Motors, 


Holm* and Gardner, Independent Telephony in 
Great. Britain. 507. 573, 607, 619, 655, 716, 727, 762, 
739 843, 880, 924, 962 

Honours, 1 

Hopr inson, B , The Parallel Working of Alternators, 


Hospitalier, E., The Slow Reyistration of Rapid 
Phenomena by Strohographic Methods, 933 

House of Commons, Ventilation of, 5^6 

Howe, H. D. B, The Motive Power of the Future, 267 

Humphrey, H. A., Internal-Combustion Engines for 
Driviog Dynamos, 261 i 


Iocandescent Lamps: 
B T.-H. Round Bulb, 174 
Carbon Vaporised in, 872 
Continental Cumbination of Manufacturers, 457 
Controlled from Three Places, 399 
Co per-Hewitt Vapour, 423, 638 
Large, 153 
Nernst, the, 307, 409, 623, 723, 755, 895, 938, 959 
Osmium, The, 833 
Piatinum in, 60: 
Spiral Flament, 585 
Testa of, 19, 959 


Indiarubher, 120. зоб, 385, 522, 529 
Industrial Deceutralisation, 792 

Ip*wich Tramways, 791 

Isle of Thanet Electric Tramways, etc., 758 
Italian Royal Visit, 39 


J. 


Jacomb-Hood, J. W., High-Speed Electric Traction 
on Railroads, 111 

Jeckell. J. A., The Financial Improvement of Elec- 
tricity Supply Works, 320, 322 

“Juice,” All Space Full of, 154 


K. 


Kelway's Sound-Locating System, 710 
Kew Observatory, 153 


L. 


Langdon, W. E., The Position and Protection of the 
Third Rail oa Electric Railways, 115 


Leading Articles: 
Bad Buyers, 206 
Belglan Rails, 886 
British Association 402, 438 
Christmas, 1903, 970 
Co-operation in *cience, 438 
Electrical Fire Protection, 690 
Klectrical Standards, 654 
Exhibitions, 276 
Faraday *ociety. The, 18 
Finance of Klectric Supply, The, 322 
Financial Troubles Ahead, 582 
Fiscality, 546 
Iron a d Steel, 170 
London United Tramcar Speed Case, 551 
Marylebone, 93) 
Municipal Electrical Engineers, 92 
Municipal Trading, 242 
Open Discussion, 154 
Pioneering Business, 618 
Principles Laws, 950 
Production in Quautity, 358 
Progress, 54 
Quachs and Quackery, 525 
‘Vecbnical Education, 726 
The Other i 1e, 510 
Trade, 770 
West Ham Award, The, 206 
Winter Session, The, 171 


Lega! Intelligonce: : 
Acetylene Gas, etc , Company's Case. 589 T" 
Anglo-American Aluminium Company's Case. 3 

432 


Bradford Assessment Case, 776 

Bradford Tram Accident, 214 

British Electric Street Tramways Company, 482 

Brompton Company's Meter Case, 140 

Chamberlain and Hookham r. Bradford Corpora- 
tion, 230 | 

Charing Cross, ete , Railway, Claim against, 97 

Corporation of London vr. City Electric Lighting 
Company, 0 

Dixon v. J. G. White and Co., 810 | 

Dublin Tramway Company, Claim against for 
Damages, 234 
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Legal Intelligerce (continued): 

Electric Publishing Company Са е. 815 

Electric tramways Construction, etc., Company's 
Case, 214 

Electric lrumways Trust, 370, 412, 519, 937 

Ferranti Limited, 312, 697, 776, 894 

Fifor! r. Scullard, 174 

Forwood x. South Lanes Tramways, 974 

Great Northern, etc., Rallway. Accideut Claim, etc., 
140, 661, 8:4 

Greenhouse v. South Lancs. Traction Company, 777 

Greenock tramways Awar !, 755 

Hartlepool Corporation v. General Electric Tram- 
way Company, 777 

Hayes v. Central Loudon Railway, 661 

Hiram Махіш Company, 248 

Hull Telepnone Case, 24 

Isle of 1hanet. Tramways Accident, 734 

Jandus Arc Lamp Patents, 776 

Leeds Accident, etec., 625, 097, 734 

London Gazette (Bankruptcy, etc.), oy, 105, 25^, 
322, 137, 371, 453, 489, 523. 551, 032, 704, 742, 795, 
330, 5^4. 94 

Londou Motor Omnibus Company, 175 

London United Tramways, ctc , Speed Cases, 482, 
553, 583, 697, 734, 776, 859 

Marconi Company's Application, 447 

Metropolitan District Katlway v. Metropolitan 
Kailway, 697 

Metropolitan Electric Supply Company, Arbitra- 
tion, 

Mimes and Co. (in liquidation), 482, 483, 660, 937 

National Company, etc., v Gibbs, 974 

National Telepoone Company's Actions, 24, 97, 174, 
248. 755, 891, 937 

Newport « orporation шл Сазе, 248 

Nottingham tram Collision, 

Ulley r White and Co., 660 

Postmaste -General ». Wimbledon Council, 816 

Prankerd ». Lee, 140 

Richmond r. Vienna Omnibus Company, 937 

St. Mar lebone Council, Purchase of Klectric Light 
Works Case, 62, 915, 930, 932 

Sehon г. Duilu News, 97 

Stewart Electric Syndicate, 331 

Stockton Accident, 625 

Tesla's Motor Patent, 497 

Ward, etc., v. Public Undertakings 8 

Wenham aod Waters v. O' Hagan, 

West Kidivg Tramways Appeal, 140 


Lehfeldt, R. A., Total and Free Energy of the Lead 
Accumulator, 749 

Light, Loss of, in Globes, 6с 2 

Light Railways, 27, 28, 65, 05, 143. 144, 179, 181, 218, 
209, 252, 253, 205, 333, 334, 335, 416. 591, 623, Hay, 
боз, 604, 70 701, 202, 747. 738, 700, 818, 8%, 942, 978 

Light Kailways, Curative Properties of, 957 

Lockyer, sir N , Presidential Address vo Bri.ish 
Association, 407 

Locomotives ou Motorcars, B. Pontifex. 584 

London County Couueil Capital Expenditure, 155 

London Gazette Notices, see LEGAL INTELLIGENCE 

London Tratic Commission, 17, 60. 97, 158, 163, 212, 
225, 421, 443, 001, 032, 725, 176, 518, 859, 894, 956, u59, 
975 


dicate, 482 


London United Tramways, B. Pontifex, 274 
Lowestoft Eiectric Tramways, 135 


Magnet Systems for Direct-Current Machines, Notes 
on the Desigu of, 

Magnetic Manganese Alloys. 155, 0:4 

Magn. tic Separation, 422 

Maguetic Storm, Ihe, 077 

Magnetometer реНесиои Bars, Bending of, 675 

Manchester Exhibition, 75 

Manganin Resistances, 12 

Mansfield Electricity Works, 498 

Marchant, Piof , Use of Capacities as Multipliers, 
etc., 440 

Marlborough House, Temporary Installation at, 122 

McLaren, H , Economy of Fuel in Electric Generat- 
ing Statious, ¿89 

Mechanical Coal-Cutting, 371 

Mechanicat Stokers, 871 

Mercury Are, Ihe Spectrum of, 118 

Metric System, The, 709, 753, 792 | 

Metropolitan District Капмау, Opening of South 
Harrow Line, 17 | | 

Microphone, The Production of Pulsating Currents 
by Means of a, 124 

Miller, T L., Presidential Address, 721 

Mirror Extensometer, New Form of, 455 

Moukhouse, К. W., Transmission aud Distribution 
by single-Ph «se Alternating Current, 14 

Moseley Lecnnical Education Commission, 3.6 

Motors, Electrical, see DYNAMOS 

Moviny Platforms, etc., бот, 628 

Municipal Loans, ^74 

Municipal Testing Houses, 4 

Municipal Trading, 4, 67, 100, 242, 243 


National Cycle and Motor Show, 321 

vatural Gas, oot 
N ease ‘Tramways, А. E. L. Rossignol, 127 
New Firms. ete., зоо, 452, 453, 633, 820, 980 
New Yo k Subway Cars, 323 
New York Suuday Papers, 227 
Nickel Nitrate, 916 
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Crusshead Bolts, Breakirg of, 363 
Diesel Engine, The, 856, 888 
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NOTES. 

The Marconi Patents.— What promises to be a most 
interesting litigation, even rivalling that over the Bell tele- 
phone patents, is expected to take place in the States before 
the end of the present year. The causus belli is the alleged 
infringement of the Marconi patents by the owners of the 
De Forrest patente, who are achieving considerable success 
with their system in America. The Marconi Wireless 
Telegraph Company of America are the plaintiffs in the 
action, and we understand that the matter is being pressed 
forward with a view to an early settlement of the dispute. 

Madras Tramways.—It is stated in Indian Engineer- 
ing that the Madras Municipal Commission has accepted 
Mr. T. Nunbaramal Chetty's revised scheme for construc- 
tion, within municipal limita, of à mono-rail tramway on 
Ewings patent system. The scheme comprises over 30 
miles of line in the municipality of Madras itself and 
another 20 miles in the adjoining district of Chingleput. 
But within municipal limite, the line will, pro tem., only 
carry minerals and parcels, owing to a misunderstand- 
ing as to the rights claimed by the electric tramways 
company. 

Overhead Wires in London.—The Borough Council 
of Poplar have approached the London County Council 
with a view to the introduction in their General Powers 
Bill of a clause to prohibit electric current being supplied 
to consumers within the area of a local authority from an 
outeide source, by means of overhead wires. We may 
state frankly that the subject does not appeal to us as 
justifying legislation. Such cases as are referred to are, 
to say the least, rare, although the Poplar Council complain 
that several instances have occurred in that borough. But, 
even во, as overhead wires for the supply of electricity can 
be erected only in accordance with the regulations of the 
Board of Trade, we do not see that matters would in any 
way be improved by legislation. 

Honours.—We gather from our American contem- 
poraries that a week or two ago the Columbia University 
at New York conferred the degree of Doctor of Science 
on Prof. J. J. Thomson, Cavendish professor of experi- 
mental physics in the University of Cambridge. In con- 
ferring the degree, President Butler, of Columbia University, 
welcomed Prof. Thomson as “comrade of Maxwell, Helm- 
holtz, and Kelvin, in the mastery of Nature’s intimate 
secrets, standing as they stood on the outermost edge of 
the boundary of knowledge.” We have great pleasure in 
offering our best congratulations to Prof. Thomson, whose 
association with American universities is every day becoming 
closer. Among those who shared with Prof. Thomson the 
honour of receiving a similar mark of distinction were Mr. 
Peter Cooper Hewitt and Prof. Humphreys. 

The Pacific Cable Surveys.—In the House of 
Commons on Friday Sir John Colomb asked the Secretary 
of State for the Colonies whether he could state if the 
eapital ty in connection with the Pacific cable included 


the cost of special surveys made by the Royal navy. Mr. 
Chamberlain replied that the cost of special surveys was 
not included. The soundings made by the surveying ships 
of the Royal navy on the route of the Pacific cable, though 
of great value, were incidental to and made in the course 
of their ordinary operations. The spécial detailed survey 
required for the determination of the exact route to be 
followed by the cable was carried out, not by the Royal 
navy, but by the contractors for the construction and lay- 
ing of the cable. Mr. Chamberlain added the information 
that the question of & connection with the United States 
cable at Honolulu had been raised, but no action had yet 
been taken in that direction. 


Wireless Telegraphy and Lightships.—That the 
officials of the Board of Trade fully recognise the excep- 
tional claims of wireless telegraphy as a means of com- 
munication between lightships and shore stations, is shown 
by the following statement that was made in the House of 
Commons on Monday by Mr. Bonar Law. Replying to 
Major Seely, he said it was proposed, in the first 
instance, to connect with the shore stations by wireleas 
telegraphy the following six lightships: the East 
Goodwin, South Goodwin, the Gull, the Tongue, the 
Sunk, and the Cross-Sand. The matter was being 
pressed forward, but, as the terms of the contract 
for the supply of the apparatus have not been settled, he 
was not able to say when the installation would be com- 
pleted. The Board of Trade, however, were pressing the 
matter forward as far as they could, and hoped it would 
be finished before the autumn. 


High-Voltage Transmission.—In a printed reply 
to a question by Mr. Markham, M.P., Mr. Bonar Law, 
secretary to the Board of Trade, states that the Board 
have not yet made any regulations relating to the trans- 
mission of electricity at high voltages by bare overhead 
wires. He has no information as to injury or loss of life 
to the public caused by bare wires carrying high-voltage 
supply in America or on the Continent, or as to the 
relative dangers to the public from wires used for tram- 
ways (where constructed under Board of Trade regulations) 
and from those used for other purposes. Two schemes 
have recently been submitted, and are now before the 
Board’s electrical adviser, who has been instructed that 
promoters may proceed with their works step by step 
under his supervision. The Board propose to give their 
best consideration to applications for the use of high 
voltages, dealing with each case on its merits. 


Books Received.—Messrs. Harper and Bros, of 
Albemarle-street, are about to publish “Electrical Engi- 
neering,” by E. Rosenberg, chief electrical engineer at 
Messrs. Kórting Bros, Hanover. The translation is by 
Messrs. W. W. Haldan Gee and C. Kingbrunner. The 
work is an elementary text-book, and is described as being 
suitable for persons employed in the mechanical and engi- 
neering trades and for elementary students of electrical 
engineering. The published price of the book is 6s. 
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Parts 1, 2, and 3 of a new series of telephone books, entitled 
“Telephony,” by Mr. Arthur V. Abbott, have been pub- 
lished by the McGraw Publishing Company, of New York. 
They are devoted respectively to the location of central 
offices, the construction of underground conduits, and to 


cable plant. The last three volumes, which complete the: 


series, will be issued shortly. They deal respectively with 
open wire lines, sub-stations and switchboards and the 
central office. The complete set is published at 24s., or 6s 
each volume. 

Aluminium and Bauxite.— According to the report 
of Dr. Joseph Struthers, of the United States Geological 
Survey, the production of aluminium varies very little year 
by year. Thus, in 1901 the total output of aluminium was 
7,150,000lb., while for last year it was 7,300,000lb. The 
sole producer in the States is the Pittsburg Reduction 
Company, which has large plants in operation at Niagara 
Falls and at Shawinigan Falls, Quebec, Canada, and is 
installing a large plant on the St. Lawrence River in New 
York State. The chief use of aluminium is for the trans- 
mission of electrical currents and for alloys possessing 
exceptionally physical and chemical properties, though a 
considerable part of the output is manufactured into 
domestic articles of various kinds. Two growing uses of 
the metal are for lithographic work and for the production 
of intense heat by the combustion of the metal as powder. 
The production of bauxite in the States during 1902 
amounted to 27,274 tons, as against 18,905 tons in 1901, 
while the world’s consumption of bauxite was 43,112 and 
56,218 tons respectively. 

Platinum Resistance Thermometer.—One of the 
difficulties to be overcome in constructing a sensitive 
platinum thermometer is to restrict the size of the coil of 
wire forming the bulb. In order to have a sufficient length 
of wire, it is often necessary to make the bulb inconveniently 
large, and thereby sacrifice quickness of register. A form 
of thermometer described by Messrs. Н. T. Barnes and D. 
Melntosh overcomes this difficulty to a considerable extent. 
Briefly, the thermometer consists of two concentric glass 
tubes fused together at the end, with the wire wound on 
the inner tube in a thread etched into the glass. The main 
point about the thermometer is that a core passes through 
the centre of the bulb, through which the liquid or gas the 
temperature of which is desired can be made to flow. It 
is claimed to be quite as easy to construct, if not more so, 
than the mica-frame type, and it has unquestionably advan- 
tages over the latter for the particular use for which it was 
designed—the apparatus in question was specially adapted 
for the continuous-flow calorimeter—although it would be 
unsuited for certain types of temperature measurement. 

Electrolysis of Potassium Iodide.—Messrs. Е, 
Foerster and K. Gyr are responsible for the following 
statements with reference to the electrolysis of solutions 
of potassium iodide. For the electrolysis of a neutral 
normal solution of potassium iodide, an anodic potential 
of 0'52 volt (compared with the hydrogen electrode) is 
required; this is diminished by the addition of alkali 
hydroxide. Iodine is first liberated at the anode, and, 
in equilibrium with it, hypoiodious acid and hypoiodite. 
In neutral solutions, traces of hypoiodious acid exist in 
equilibrium with small quantities of iodine and hydroxyl 
ions in the electrolyte, but the main portion of the hypo- 
iodite formed is at once converted intoiodate. In alkaline 
solutions, the hypoiodite accumulates up to a certain 
concentration (depending on the concentration, tempera- 
ture, and current density), which then remains unchanged 
during the electrolysis, the veiocity of its change into 
iodave being equal to the rate of its formation. In 
alkaline solutions containing very little iodide, oxygen 


І 
may be evolved at the anode, especially at higher tempera 


tures and current densities. Periodate is formed only 
in traces, if at all. 

Steam and Electric Traction in Germany.—We 
understand that next year the Railway Administration in 
Germany propose to carry out a series of comparative 
trials with electric automotors and steam locomotives, 
which will be conducted as follows: Runs will first be 
made for some weeks with electric automotors only. Then 
the permanent way will be thoroughly overhauled, and not 
until this has been done will the trials of the steam locc- 
motives be begun. In this way it will be possible to judge 
what effect each method of traction has upon the line. 
But the main object of the trials will be to settle the 
comparative cost of hauling a given load with each system 
of traction. The steam locomotives will be of special con- 
struction, designed to attain a normal speed of 80 miles an 
hour, and this is to be capable of being increased to 
93 miles. It is even stated that with a load of 90 tons 
these engines are expected to travel on the level at the rate 
of 125 miles an hour. Whether this dream of the advocates 
of steam traction will be realised is a moot point, but in 
any event the struggle for supremacy between steam and 
electric traction will be of the highest interest, both from a 
general and scientific standpoint. 

New South Wales Tramways.—The tramways in 
New South Wales—now an extensive State property—are 
being converted to electrical working with a rapidity which 
reflects all credit on those responsible for the work. The 
total mileage of tramways open and in operation is 122, 
and of this some 68 miles are worked entirely by electric 
power, the remaining 54 miles being operated by steam 
motors, with the exception of a couple of miles run by 
cable. The ultimate object, of course, is to convert the 
whole of the metropolitan lines to electfic traction. The 
earnings for the quarter ended March 31 last amounted to 
£199,769 and the expenditure to £156,987, increases of 
£26,912 and £25,315 respectively over the corresponding 
quarter last year. The expenditure per car mile now 
stands at 104d., a decrease of 3łd., but the earnings per car 
mile also decreased from 18. 634. in the quarter last year 
to 18. 14. this year. Some 61 million more passengers 
were, however, carried this year, which enabled a larger 
profit to be made. Оп the whole the State has a very 
valuable asset in its tramway undertaking, which is every 
day growing more remunerative and thus the Com- 
missioners are enabled to make various concessions both 
to the publie and their employés, which are much 
appreciated. 

Rontgen Rays.—A long illustrated article appears in 
the current number of our medieal contemporary the 
Lancet on the use of Róntgen rays in the diagnosis of 
pulmonary disease. The writer is Mr. J. F. Halls Dally, 
M.B., assistant resident medical officer, Royal National 
Hospital for Consumption, Ventnor. He has had great 
experience in the use of the Róntgen rays, and is thus able 
to present many interesting illustrative cases of their 
value in diagnosis. It would appear at first sight as if 
the Réntgen rays presented a royal road to the art of 
diagnosis, and that it is now no longer necessary to undergo 
much clinical labour in order to acquire manipulative and 
auscultatory skill; but this view is superficial, and the 
value of the older methods is enhanced by the presentation 
to the eye of the intra-thoriacic morbid appearances. 
Hence in many cases one method without the other is 
incomplete. The author does not claim that Rontgen rays 
are infallible, but, as in most things, experience leads to 
more accurate results. From his own experience Dr. Dally 
concludes that the Röntgen rays form an important 
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adjunct to the methods of physical investigation previously: 


in use, and that by the aid of these rays pulmonary tuber- 
culosis can be diagnosed at an earlier stage than by any 
other means at present available. 

Municipal Tramways Association.—This associa- 
tion will hold its annual eonference in Glasgow this year 
on July 8, 9, and 10. The Execytive Committee have 
arranged the provisional programme. Оп the morning of 
the first day the members will be received by the Mayor 
&nd Corporation of Glasgow, and the conference will be 
opened at 11 and proceed all day. In the evening they 
will be the guesta of the Glasgow Corporation at dinner. 
The next day there will be а meeting of the Executive 
Committee, a business meeting, and the resumed conference, 
which will occupy the morning, and in the afternoon a 
visit has been arranged to the Pinkston power station, car- 
works, etc. The annual dinner of the association takes 
place that evening. Among the communications which 
will be presented at the conference are the following: 
“ Presidential Address,” by Mr. John Young; “ Report on 
the Standardisation of Tramway Accounts,” by Mr. J. 
Dalrymple ; Report on the Hours of Labour, etc., of 
Tramway Employés,” by Mr. A. Baker; “Report on 
Permanent-Way Construction and Maintenance,” Tram- 
way Conditions in America and Great Britain Compared,” 
by Mr. С. R. Bellamy ; and "Selection and Training of 
Motormen and Conductors,” by Mr. L. Mackinnon. 
The conference is likely to be fully attended, a large number 
of town councils having appointed delegates, and several 
allied associations have been invited to send representatives. 

Our Fiscal Policy.—Amongst business men engineers 
аге not the least important section affected by the possible 
changes in the fiscal policy of this country as foreshadowed 
by the Colonial Secretary. Members of Parliament and 
others interested in the iron and steel, mechanical, and 
electrical engineering trades are combining in any 
action that may be decided upon, and the movement 
was formally started the other day at a preliminary con- 
ference held at the House of Commons. The upshot 
of the proceedings was that the following important 
resolution was unanimously adopted: ‘That, having 
regard to the present public discussion as to possible fiscal 
changes, it is desirable that a committee of those interested 
in the iron and steel manufactures and in the construction 
of all kinds of machinery be formed for the purpose of 
calling attention to the unfair and illegitimate competition 
arising from hostile tariffs, trusts, and cartels to which 
those trades are subjected ; and to that end, and in antici- 
pation of possible negotiations with foreign and Colonial 
Governments, reliable information should be invited from 
manufacturers to enable Parliament and the country 
generally to correctly appreciate the serious injury which 
threatens British manufacturing industries.” We hope 
that manufacturers generally will accept the invitation 
thus held out to them to supply all the information they 
may be in the position to offer. Such concerted action as 
is aimed at above is more likely to make the new move- 
ment successful than the mere formal passing of resolutions 
by individual bodies. 

Society of Arts’ Conversazione —The Society of 
Arte’ conversazione at the Botanical Gardens on Tuesday 
night was an excellent idea well carried out. The weather 
also continued fine throughout the evening; which was a 
most enjoyable one. The inner circle of the gardens had 
been transformed into fairyland, with a central avenue of 
Chinese lanterns leading to the entrance of the conservatory, 
where the chairman (Sir William Preece, K.C.B., F.R.S.) 
and the other members of the council received the guests. 
‘Walking in the conservatory reminded one of being on 


the stage during the transformation scene of a splendid 
pantomime. There was much to see. The tropical house, 
containing a banana plant in fruit, the Victoria Regia, and 
other interesting tropical plants, was open to visitors; 
a collection of growing and cut roses, and other flowers, by 
Messrs. William Paul and Son, of Waltham Cross, was 
exhibited in a marquee on the west lawn; and Messrs. 
Barr and Sons, of London and. Surbiton, had a special. 
display of ponies and irises, and their fine collection of 


 Japanesd dwarf trees aged 50 to 140. Н.М. Scots Guards, 


directed by Mr. Fred. W. Wood, played in the conservatory, 
and the band of the Royal Engineers on the west lawn, 
Lieutenant J, Sommer, M.V.O., wielding the staff. Amongst 
those present we noted Sir Owen Roberts, Sir Owen Burne, 
Sir Thomas Wardle, Sir Edwin Durning-Lawrence, M.P., 


Sir John Wolfe-Barry, Sir Thomas Holdich, Sir Henry 


Trueman Wood (secretary), Dr. C. Le Neve Foster, Mr. 
Carmichael Thomas, Mr. Lewis Day, and Mr. Н. B. 
Wheatley (assistant secretary). 

Electric Traction on Canals.—In the issues of 
Zeitschrift fiir Elektrotechnik for the 3rd and 10th ult. will 
be found an illustrated description of a new system of 
electric traction on canals devised by Messrs. Ganz and 
Co., of Budapest, and submitted in competition with other 
systems for use on the Tetlow Canal, in Germany. The 
writer, in the first instance, refers to the disadvantages of 
the present systems, which are chiefly that the cost of road 
construction and maintenance of the rails on the towpath 
are high, and that the vibrations of the locomotive throw 
a great responsibility on the driver. If two rails are used 
on which the locomotive runs, the road-bed construction is 
less expensive, but there is the serious disadvantage that 
the adhesion is not sufficient for dragging heavy boats, 
unless very heavy locomotives are used ; the road-bed con- 
struction becomes still cheaper if a single rail is used, but 
the adhesion difficulty is still in existence. This difficulty 
is claimed to be overcome by means of an idea of Fabre, 
developed by Messrs. Ganz. Instead of the usual two- 
wheel axles, each with two vertical wheels, they use two- 
axle pairs inclined against one another; on each axle a 
wheel is mounted, and each pair of two such wheels grips 
the single rail. To support the locomotive, one broad 
lateral wheel is provided which runs on the road. The 
purpose of this arrangement is to increase the adhesion 
and stability of the locomotive. The construction is 
described in detail and illustrated with diagrams. The 
author finally compares the cost of this system with that 
of three others designed for the same canal, which has a 
length of 2 miles, with an annual traffic of 1,500,000 tons. 
In the cost of operation the price of 14d. for one kilowatt- 
hour is assumed. The first cost is given as follows: for 
the Siemens апа Halske system, £125,000; the Rudolf 
system, £129,800 ; and the Ganz system, £50,399. 


Dust-Arresting Respirator.—In the early part of 
the year we referred in these columns to the offer of a 
prize by the Society of Arts for а respirator intended to 
arrest dust in the various industrial processes in which the 
health of the workpeople suffers from their being forced to 
breathe a dusty atmosphere. The offer was made under 
the Benjamin Shaw Trust, the prize being a gold medal 
or £20 in money. We have not as yet heard that 
inventors have been particularly attracted by the offer, but 
as the competition will be open until Dec. 31 we trust that 
the Society of Arts will find plenty of competitors for the 
prize by the end of the year. The object is an excep- 
tionally worthy one, and a suceessful apparatus would 
supply a want that has been felt for many years. It is 
interesting to note that as early as 1822 a protective device 
known as a magnetic guard gained for its inventor, Mr. 
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J. H. Abraham, of Sheffield, the society’s gold medal. The 
apparatus included a respirator to cover the mouth and 
nose. This respirator was fitted with magnets for the pur- 
pose of arresting the fine particles of steel thrown off in 
the process of pointing needles, and in other processes 
of dry grinding. Although the invention was greatly 
appreciated at the time, it appears never to have come 
into practical use, the main objection to it having been, 
it is believed, raised by the workpeople themselves, who 
feared that the lessened risk attached to their employment 
would lower their wages. We do not believe that any 
such prejudice would be raised at the present day, but 
similar considerations have stood in the way of the intro- 
duction of various appliances intended to lessen the risks 
associated with all trades in which the workpeople breathe 
a dusty atmosphere. It is hoped that the present offer of 
the Society of Arts may draw the attention of inventors to 
the matter, so that it may result in the production of some 
suitable piece of apparatus, despite the difficulties with 
which the solution of the problem is surrounded. 

Society of Arts.—The annual report of the council 
of the above society speaks in high terms of praise of 
Prof. J. A. Fleming’s course of lectures recently deli- 
vered by him on the subject of “Hertzian Wave 
Telegraphy,” and duly recorded in this journal. 
The report describes the course as “one of the 
most attractive and interesting which has ever been 
delivered in the society’s theatre.” It formed the best 
popular description of wireless telegraphy in principle and 
in practice that has yet been published. In the words of 
the report: “Prof. Fleming is a strong advocate of the 
Marconi system, and his relations with the Marconi Com- 
peny enabled him to carry out for the purpose of illus- 
trating his lectures a very striking series of experimental 
tests demonstrating the non-iuterference of the currents 
used in Transatlantic telegraphy with those for communi- 
cation over a shorter distance, and, in the lecturer’s opinion, 
demonstrating the value of the syntonic system of Marconi.” 
The council’s report also records the fact that Mr. Alfred C. 
Eborall has been awarded the society’s silver medal for his 
paper on Application of Polyphase Motors to the Elec- 
trical Driving of Workshops and Factories "—'*a valuable, 
if somewhat technical, discussion of the class of motors 
best suited for the electrical driving of workshops and 
factories.” Prof. W. Smart has also gained the silver 
medal for his peper on “Industrial Trusts,” while 
Mr. Gabriel J. Morrison has scored a similar success 
for his contribution on “The Construction of Maps 
and Charts.” With regard to the constitution of the 
executive for the ensuing year, the new vice-presidents 
are the Lord Chancellor, Lord Kelvin, Sir Wm. H. Preece, 
and the Lord Mayor of London. The Lord Chancellor and 
Lord Kelvin have both served on the council on previous 
occasions. Sir Marcus Samuel has not. Sir Wm. Preece 
has served for the past four years as a member of the 
council, from which he now retires. The new members of 
council are Mr. Henry H. Cunynghame, C.B., Sir Robert 
Giffen, Lord Harris, and Sir Thomas Holditch. Sir Wm. 
Preece is followed in the chair by Major-General Sir 
Owen Tudor Burne, G.C.I.E., K.C.S.I. 

Depreciation of Plant. —Mr. Shirley Price, M. I. E. E., 
was on Monday a witness before the Joint Committee of 
both Houses of Parliament appointed to enquire into the 
question of municipal trading. His evidence was mainly 
directed to the problem involved in making proper pro- 
vision for depreciation of plant. He cited many cases of 
depreciation of machinery in order to make clear his point 
that the unite forming а manufacturing concern should 
never appear in the accounts except at the price they 


were actually worth, regardless of the original cost. For 
instance, an electric lighting station which cost £50,000 
10 years ago would not be worth half that now. Then 
al working charges, such as rent, rates, taxes, mainten- 
ance, etc., must be written off before any genuine profit 
was made. He took it, with regard to sinking fund, that 
that was provided to pay back loans, and not to replace 
depreciated machinery. He knew of no private concern 
which had such an item as a sinking fund, except for 
special conditions, such as the termination of leases, etc. 
Depreciation went on, however well the plant might be 
maintained, although, of course, it might be accelerated 
or retarded by the method of maintenance. With regard 
to the method of arriving at depreciation, it was only 
possible to deal with it accurately in one way, which was 
by actual examination by an expert valuer. He had not 
heard of any corporation which had adopted that system, 
but it was a common custom for high-class engineering 
firms to have periodical valuations. He had known a 
battery of boilers costing thousands of pounds destroyed 
in 18 months by bad water. If high-class firms, whose 
directors were trained to the business, felt it necessary to 
have periodical valuations, so as to write off the proper 
amount of depreciation, certainly it was more necessary 
in the case of municipal undertakings. The great objec- 
tion was that of expense. In the case of Leeds, for 
example, he should think approximately the cost of such 
a valuation would be 2,000 or 3,000 guineas the first time, 
and £600 or £700 afterwards. In conclusion, Mr. Price 
advocated the employment by the Government of expert 
valuers who would be invested with power to value the 
corporation undertakings periodically, and to compel the 
writing off of depreciation. 


International Telegraph Conference.— Delegates 
to the International Telegraph Conference are finding 
plenty of interesting diversion from their labours in the 
number of social functions provided for their entertain- 
ment. Оп Monday night the principal submarine cable 
companies—representing some 190,000 miles of cable— 
"féted" the delegates at the Royal Botanic Gardens. 
The function was in the nature of a celebration of the 
forty-eighth anniversary of the first telegraph convention, 
which was held on June 29, 1855. It was an ideal 
summer’s night, and the beautiful gardens looked their 
best lit by hundreds of multi-coloured lamps. The 
visitors found varied entertainment in the musical and 
other performances provided, which. included the band of 
the Irish Guards. Sir John and Lady Denison-Pender 
received the guests, among whom were the representatives 
of Germany, Spain, Denmark, India, New Zealand, and 
Australia, and Sir Wm. Crookes, Prof. Ayrton, Prof. Perry, 
Sir W. H. Brooke, Sir H. Murray, Sir J. Wolfe-Barry, 
Sir H. C. Mance, Sir H. Tozer, Sir Wm. Preece, and many 
others. At the invitation of the directors of the India 
Rubber, Gutta Percha, and Telegraph Works Company, 
Limited, of Silvertown, delegates, numbering about 350, 
paid a visit to Warwick Castle on Saturday last, where 
they were received by the Earl and Countess of Warwick, 
and conducted over the castle and grounds. Lord 
Warwick welcomed the visitors on behalf of the Countess 
and himself, and M. Sins, the French delegate, replied on 
behalf of the visitors. A picnic luncheon was afterwards 
given in the park of Warwick Castle. To the directors of 
the India Rubber, Gutta Percha, and Telegraph Works 
Company, Limited, much praise is due for the admirable 
arrangements made for the comfort of the visitors, who were 
conveyed to Warwick by special trains from Paddington 
and Euston Stations. One party travelled to Warwick by 
Great Western Railway, returning #4 London and North- 


THE ELECTRICAL ENGINEER, JULY 8, 1908. 5 


Western Railway, and another by Londom and North- 
Western Railway, returning vid Great Western Railway, 
which gave both parties the opportunity of seeing more of 
the country. During the afternoon the delegates drove 
to Stratford-on-Avon. Musical selections were given by 
the band of H.M. Scots Guards, and songs and choruses 
rendered by Madame Novello Davies’s glee party. The 
foreign delegates were loud in their praises of their visit 
to Warwick Castle and the manner in which they were 
entertained. 


Technical Training.—The munificent offer which 
Lord Rosebery has been privileged to make to the 
London County Council on behalf of certain public- 
spirited men of a grant of money for the establishment in 
the Metropolis of a national technical school, will be received 
with no mixed feelings by engineers. We in this country 
have long felt the want of such an institution, one that 
will provide adequate means for imparting to our young 
men an education of the highest order in technical and 
applied science, which will do for us what the technical 
high schools of Germany, Austria-Hungary, and Switzer- 
land.are doing for the youth of those countries. The 
proposal, which Lord Rosebery has communicated to Lord 
Monkswell as the head of the authority for technical educa- 
tion in London, is one which opens the way for the London 
County Council to bring technical instruction in this 
country at least up to the level of that provided by our 
Continental neighbours. As Lord Rosebery truly says, 
“ A London Charlottenburg" is what we want, and the 
present opportunity is one which we expect to find will 
be eagerly seized upon by the London County Council. 
Indeed, the origin of the scheme may be indirectly traced 
to the report of the Technical Education Board for London 
last year. The connection between the present proposal 
and this report may be seen from the fact that one of the 


trustees of the proposed institution (Sir Henry Roscoe) 


strongly recommended the scheme in question to the 
committee which produced the report. The institution, 
when complete, together with the site, which is expected 
to be provided by the Royal Commissioners of the 1851 
Exhibition at South Kensington, would represent a value 
of abeut £500,000, about £300,000 of which would be 
provided by the promoters, who include the great South 
African firm of Messrs. Wernher, Beit, and Co., Lord 
Strathcona, Sir Ernest Cassel, and others. The London 
County Council are asked to provide an annual sum of 
£20,000 for the maintenance of the educational work of 
the proposed institution. As to the details of the organisa- 
tion of the school, these have yet to be settled. But the 
proposal at present is that, whilst working in close co- 
operation with the Royal College of Science, the Central 
Technieal College, and other branches of the London 
University, it should be organised as a distinct school 
of the university under the management of its own com- 
mittee. Lord Rosebery's idea is that the new institution 
should. supplement the provision made by other establish- 
ments for technical education by taking up subjects as 
yet undealt with, or only inadequately served. Such 
subjects would probably include, among others, chemical 
technology, mining and metallurgy, electro-chemistry, 
electric traction, and kindred subjects. The intention is 
to admit only advanced students able to profit by the 
instruction and facilities for original research which will 
be provided, but the institution will be made accessible 
by low fees and scholarships. The matter now rests with 
the London County Council, acting as the technical educa- 
tion authority for London, to whom the promoters look 
for the annual support of the institution to the extent 
indicated, 


City and Guilds Institute. A copy of the document 
i:sued annually by the City and Guilds of London Institute 
has just reached us. It includes the report of the council 
on the work of the institute for the year 1902, together 
with a number of subsidiary reports and appendices, and 
is dated April, 1903. The first item of importance in the 
eouncil's report is the record that Sir John Wolfe-Barry, 
K.C.B., F.R.S., has accepted the office of chairman of the 
executive committee in the place of the late Sir Frederick 
Abel. The council at once proceed to indicate the direo- 
tion in which the work of the institute is increasing and 
the needs of the immediate future. At the Central Technical 
College the congestion experienced а few years ago, owing 
to the rapid development of electrical science since the 
college was built and the steady increase in the number of 
qualified candidates seeking admission, has been met by 
leasing adjacent premises. There remain, however, many 
directions in which the curriculum of the college must be 
extended before it can cover adequately the subjects included 
in the faculty of engineering in the university. But neither 
the present accommodation nor the present staff is sufficient 
to allow of any substantial increase in the subjects 
included in the courses of study. There is also the impor- 
tant question of further extending the regular courses to 
a fourth or post-graduate year. Of the needs of the 
technical college at Finsbury, reference is made to the 
anonymous offer of £10,000 which has been made towards 
the extension and better equipment.of the college provided 
that an additional £20,000 can be raised. Of this latter 
sum over £8,000 has been provisionally promised by the 
Livery companies. Reverting to the Central College, it is 
noted that Prof. Unwin succeeds Prof. Henrici in the dean- 
ship for the current session. Passing on we find a reference 
to the arrangement made with the London University 
under which Prof. Unwin became an “ appointed teacher of 
the university," and the university agreed to devote £1,425 
& year for the extension of the work of the engineering 
department of the college. As showing the development 
of eugineering science during recent years, the council 
remark that the engineering faculty of the university will 
in all probability soon take a foremost position in the 
university as regards the number of its students. As for 
the Central Technical College, the number of students 
taking instruction in electrical engineering in the year 
1901-2 was greater than in any other department. Thus 
119 attended the electrical engineering course, 116 the 
civil and mechanieal engineering course, 25 the chemical 
course, and 24 special courses—a total of 284. The 
college now being a “school of the university,” a scheme 
has been prepared and accepted by the Senate of the 
university, under which the latter associate outside 
examiners with the professors of the college, and accept 
the ordinary college examinations for first year students 
as the intermediate examinations of the university for the 
degree of B.Sc. in engineering. The research fellowships 
provided by the Salters and Leathersellers Companies for 
award at the Central College became vacant last year, and 
have been awarded to E. Frankland Armstrong, Ph.D., 
and Wm. Robertson respectively. In the report of the 
principal on the work of the Finsbury College in the last 
session, it is shown that of a total number of students of 
211, some 110 attended the electrical department, 62 the 
mechanieal, and 39 the chemical department. А number 
of interesting extracts from some of the examiners’ reports 
on the results of the examinations of 1902 аге also given, 
but space forbids our referring to them further than to sa 
that they indicate the high standard of instruction whic 
the City and Guilds of London Institute offers to young 
men, especially to those who are entering on an engineering 
Career. 
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ON BOOSTERS. 
BY G. STEPHENS. 


A prominent auxiliary in modern generating stations is 
a booster, owing to the many uses to which it can be 
applied ; yet, in spite of its large adoption, almost everyone 
of these machines has a feature peculiar to itself. Generally 
speaking, a booster is a generator used for altering the 
potential of a vircuit, its armature being connected in series 
with that circuit, and revolving in a field excited in various 
ways. The chief advantage of a booster is to save copper 
at the expense of power generated. It is usually motor 
driven, and when used in connection with a three-wire 
system the balancer is often used to drive it, thus doing 
away with the necessity of a separate motor and forming a 
set of four machines on one shaft. Possibly the most 
general work to which it is applied is in connection 
with accumulators, and in dealing with this subject 
it is first of all necessary to consider the conditions 
under which batteries are worked. The usual voltage 
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of a ae cell when fully charged is 2:5, and the lowest 
to which it should be allowed to fall is 1:9. On this 
account, in a lighting station the battery is often divided 
into two parts, the main battery consisting of a number of 
cells which when fully charged will give a voltage equal to 
that of the 'bus bars, and in addition to these a number of 
regulating cells are provided sufficient to make the whole 
number in the battery equal to the figure obtained by 
dividing the 'bus-bar voltage by 1:9, this number being 
required in order that the total voltage of the battery when 
fully discharged will not fall below that of the bus bars. 
When the whole battery is fully charged ite voltage will 
be considerably above that of the bus bars, and, therefore, 
to charge it a higher voltage than this is required. There 
are two methods of charging a battery: one is to dis- 
connect it entirely from the 'bus bars and connect it 
across charging terminals at a higher voltage, while in 
the second case it is connected to the charging terminals 
and a less number to the bus bars, the sien ура cells 
being cut out as they become charged and as the battery 
voltage rises. The higher voltage between the charging 
terminals is obtained either by a separate generator or by 
& booster. The connections in the latter case are given in 
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Fig. 1, from which it will be seen that the charging current 
passes through the booster armature, where it is raised to 
the required voltage, the field being connected in series 


with an adjustable resistance across the 'bus bars. The 


diagram А shows a simple two-wire system, while B gives 
a three-wire system. It will also be noticed on reference 


to B (Fig. 1) that either half of the battery can be charged 
separately or both together. The method of connecting up 
the booster when the battery is arranged so that it can be 
connected to the bus bars and be c at the same 
time is similar to that shown in Fig. 1, the difference onl 
being in the battery connections and switches. In bot 
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„ booster armatures; B, balancers; B,, B/, and B,, bus 
bars ; 8, field switches ; f, booster Glecharge colls ; 
R, regulating switches. 


fields; F, field 


these methods heavy leads and regulating switches are 
necessary, capable of carrying the maximum charging or 
discharging current, and these will cost a considerable sum, 
for in Food practice one lead is used for every two regu- 
lating cells, so that the difference in potential between any 
two adjacent contacts on the regulating switches will not 
be much over four volts. Efforts have been made to reduce 
the cost of the regulating leads by fixing the regulating 
switches in or near the battery-room and connecting them 
mechanically to hand-wheels on the switchboard, but such 
an arrangement has many objections and cannot be con- 
sidered satisfactory. Boosters have been designed not only 
to take the place of the regulating cells, but also to raise the 
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Ета. 3—B A, booster armatures; B, balancer; B, B,, апа В, г, bus 
bars; 8, series field coils; f, shunt field coils; F, field discharge 
resistances ; R R, shunt regulating resistances ; г, field switches. 


voltage of the bus bars sufficiently to charge the batteries 
when required. This arrangement in connection with a 
three-wire system is shown in Fig. 2; two boosters are 
used and are driven by the balancer. The fields of these 
boosters are hand regulated and connected to the lighting 
"ров bars; the current in them can be reversed by the 
switches marked a b when the battery requires to be 
charged. Boosters of this kind require continual attention 
if the load varies at all in order to keep the voltage con- 
stant, but in spite of this they are preferred by many to 
the automatic booster shown in Fig. 3. 

This automatic booster is almost entirely independent of 
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attention, but, like most so-called automatic machines, it 
cannot be depended on too much. Its field ets are 
fitted with an additional coil, through which all or part of 


the main current leaving the station This coil is 
connected in such a way that it works in opposition to the 
shunt coil, and so assiste and retards the Әка of the 


battery according to the load. The current going through 

either coils can be adjusted by the resistances shown in the 

diagram. In traction work the usefulness of the automatic 

booster is more evident, for by its adoption the generating 

sets are run at a constant and economical load, the battery 

taking up the irregularities characteristic of such work. 
t Bus Bar 


Zur PB), IV as . YF ГР 44454 


CHEE 


HiH- 


= ali 


i, 2777227722777 72712772». 


~ Dus BAR 


RAILS. 


Fia. 4.—M, motor; B A, booster armature; B, exoiter ; O C, compound: 
ing coil to increase line volts as the load increases; S R, shunting 


Fig. 4 gives the connections of the Highfield automatic 
reversible booster for use in conjunction with a battery 
for tramways. This booster consists of three machines— 
а motor, a ee ee and an exciter — all 
directly connected. e exciter is for exciting the 
magnets of the boosting generator. Its armature leads 
are coupled, one to the battery vi sedie terminal and the 
other to the magnet coils of the ting generator, the 
other terminal of the magnet coils going to the positive 
— terminal In this way the current in the magnet 
coils depends on the difference in potential between the 
exciter and the battery terminals, and should these be 
equal the booster will give no pressure ; but as soon as one 
rises above the other, the booster will generate in proportion 
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Fio. 5.--M, motor; ВА booster armature; В shunt regulator; 
C, series field coil; 8 R, shunting resistance; T, er to trolley 
wires. 
to the difference between them and in the direction to 


charge the battery if it is the lower and vice verst. The 
booster thus follows the variations of the battery, main- 
taining a constant load on the generators and a constant 
eon the line. The other connections can be easily 
understood by referring to Fig. 4. Another type of 
booster for the same use as the one just described is shown 
in Fig. 5. It is the Chelmsford reversible booster, and is 
similar in some r ta to those in Fig. 3, its action bein 
as follows: When the external load is equal to the norma 
full load of the engines the battery will neither be charged 


7 
nor discharged, as the series coils of the booster through 
which some or all of the main current flows (as desired) 
will then just neutralise the magnetising effect of the shunt 
coils, but when the load becomes ter the series coils 
overcome the shunt coils, causing the battery to dischar, 
and assist the engines. When the external load falls 
below the normal full load of the engines, the reverse 
action takes place, the shunt wind overpowering the 
excitation due to the series coils, reversing the polarity of 
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Fig. 6B, 
M, motors; B A, booster armatures; f, field coils; R R, regulating 
shunt resistance ; 8 В, shunting resistance; б, Feeders. 


the booster and causing the battery to be charged. The 
point at which the reversal takes place can be varied by 
altering the resistance, shunting the current from the 
series coils, or by altering the resistance in circuit with the 
shunt coils, or both. 

In supplying a district some distance from the gene- 
rating station, another function of the booster is met with. 
To prevent a considerable fall of potential, the cables 
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Fie. 7. —B, 'bus bars; C, feeders. 


installed must be of large oroes-sectional area, and con- 
sequently the outlay is excessive. То reduce this expense 
smaller cables are used, and to compensate for the greater 
drop the voltage at the station end is raised by means of a 
booster, the details of which are given in Fig. 6. The field 
is excited off the main 'bus bars, its strength being 
regulated by a rheostat to give the desired voltage at the 
booster terminals Another and preferable method of 
exciting the field is to connect it in series with the feeders 
and armature, in which case it is almost entirely automatie, 
the volts generated by the booster varying with the current 
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in the feeder, as do also the volts lost in the feeder. To 
afford additional regulation the field is shunted by an 
adjustable resistance (see Fig. 6B). A single-phase and a 
three-phase alternating-current booster for use in power 
transmission schemes are shown in Fig. 7, by which they 
can be easily understood. Their construction is similar to 
a static transformer having no moving parts and requiring 
little attention. The primary coils are connected across 
the high-tension bus bars while the secondaries are put in 
series with the feeder to be boosted. 

In a tramway system where the rails form the return 
conductor, the of Trade enacts that the greatest fall 
in potential on the rails shall not at any time be over 
seven volta. In any extensive scheme the rails are not 
sufficiently good conductors to keep within this limit, and 
to do so cables are run to distant points of the lines, and 
being connected in parallel with the rails improve the con- 
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Ете. & —M, motor; B A, booster armature ; /, field coll; S R, shunting 
resistance ; A, feeder to trolley wire ; B, to rails; C, booster feeder. 


ductivity of the return circuit. These cables are an 
expensive item, as owing to the good conducting powers 
of the rails themselves they must be of large sectional 
area in order to make any appreciable improvement in 
the return circuit. To reduce this expense, Mr. Parshall 
designed a booster which is connected as in Fig. 8. The 
positive pole of this machine is connected to the negative 
bus bar, and the negative pole to a point about two-thirds 
of the distance from the generating station to the end of 
the line by means of a special cable. The field coils are 
connected in series with the positive line feeder going to 
the district to whieh the booster feeder is connected, and is 
thus excited by the current that supplies the cars on that 
line. In this way the voltage generated by the booster is 
automatically caused to vary with the load on the particular 
section to which it is connected. The action of this negative 
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Fic. 9, —M, motor; B A, booster armature ; f, field coil; S R, shunting 
resistance ; A, feeder to trolley wire; B, to rails ; C, booster feeder. 


booster, as it is termed, is to reduce the potential at the 
station end of the booster cable below that of the rails at 
the station, and thereby drawing, as it were, back more 
eurrent by that cable than would otherwise return by it, 
thus reducing the current returning by the rails. Its 
effect is such that the current returning by the cable is 
e+AR 
THER +k 
where А = total current in the return circuit of the section; 
e= voltage of booster; r=resistance of the booster cable 
and armature ; К = resistance of rails. 

In installing a booster the voltage it should generate can 
be found from these formule ; thus e=C (R+r)—A К, C 
being the current to be returned by the cable. An addi- 
tional shunt coil is sometimes added to the field magnets 
to give a greater range of voltage. Another method of 
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whereas if no booster is used it would be = 


connecting the negative booster is as іп Fig. 9. In this 
саве it із a simple series generator, which ів in most cases 
to be preferred, as with it the current returned by the 
cable is proportional to the potential at the end of the 
cable connected to the rails, and it is not always possible 
to have a positive feeder in which the current varies with 
the fall in potential on the rails of a section. 


OF EXTRA HIGH TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW. 


The most natural outcome of the development of the 
electrical industry is undoubtedly the concentration of 
large power sources into common centres, whence ener 
for both power and lighting Pu poe is radiated to supply 
areas many miles distant. Опе of the chief reasons for 
this course is to be found in the fact that the spots where 
natural power is available are generally remote from popu- 
lated districts, and it has been necessary to adopt means 
for the transmission of power over long distances in order 
to establish a supply at all; further, the economies possible 
in high-pressure generation and transmission, with low- 
pressure distribution, have done much to lessen the oppor- 
tunities the smaller andertakings have had of paying their 
way, and in view of these circumstances the laying down 
of extra high pressure schemes has resulted as а matter of 
course. 

However, interwoven with this development have been 
the difficulties which always assail innovations of any 
description, and as we may discern in the evolution of the 
individual the evolution of. the race, so it is possible to 
trace in the history of the earliest stations, and the larger 
ones now springing into prominence, parallel obstacles 
which have cropped up. In the first case, the chief enemy 
to deal with was the man in the street, who knew nothing 
of problems in electrical engineering, and considered that 
every effort was being made to impose on his ignorance of 
such matters. It is common knowledge how his prejudices 
have been broken down, and, as а result, attention can 
be drawn to so many successful undertakings in daily 
operation for the supply of light and power. In the second 
instance, the struggle has assumed quite a different aspect, 
the ground of contention being raised to much higher 
levels—in fact, to ras t short of the camp of the elec- 
trical engineers itself. Not only was there considerable 
passage of arms as to the economy, or even the feasibility, 
of such undertakings, but also the relative merits of single 
v. polyphase currents occasioned great strife among elec- 
tricians, and many alarming statements were given vent 
to, in the full belief that they could not be otherwise than 
correct. The wheels of progress have, nevertheless, rolled 
over this rough ground, and now that the worst of the 
preliminaries are over and extra high-pressure work is 
becoming crystallised into definite forms, there is reason 
to doubt the credence given to the alarming views then 
expressed. 

, The problems directly associated with the production, 
transmission, and distribution of high-potential alternating 
eurrents have proved of a very fascinating character, chiefly 
because they are connected with phenomena hitherto con- 
fined, on a smaller scale, to the laboratory, and also because 
it has been unnecessary to turn much attention to the 
design of the plant itself, the principles underlying this 
having been long since understood and established in 
practice. Insulation troubles at either alternator or trans- 
former have proved no mean task to encounter and over- 
come, but suecess has attended most of these labours and 
definite standards are now in common use.  Power-station 
equipment at almost any voltage can be entertained and 
ultimately put to work, and the electrical world, much less 
the man in the street, has almost forgotten that its lights 
or trains are dependent on some such station many miles 
distant. Still, in spite of this marked advance, the work 
in hand is largely reliant on mere experiment, and as long 
as the human element has to be considered as part of а 
scheme, the safety of operators must rank high in the 
criticism of all apparatus needing attention at times when 
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danger is most imminent. It is on the design of the con- 
trolling apparatus —the switchgear—that а acrutinising eye 
must be cast, as this section of the plant performa the most 
Important function among all others in the station. It is 
needless to point out that when the energy corresponding 
to thousands of horse-power, and in its most intangible 
form at that, is concentrated into the apace of a few square 
feet, the consequences of breakdown are so disastrous as to 
threaten the electrical and commercial life of the under- 
taking on their occurrence. It is interesting to note that 
_ whereas the design of generators and their prime movers 
is practically standardised, much diversity of opinion is to 
be seen in the controlling gear by the many varieties of 
apparatus constructed for use on switchboards. Continued 
experience with certain types, however, is indicating defects 


Fia. 1.—Three-Phase Switch, pressures to 10,000 volts (Oerlikon Co.). 


in their design, and they are being weeded out to make 
room for more efficient goods, to the advantage of all 
concerned. In fact, there is hope that few more years 
will elapse before the principles underlying switchgear 
design will have become firmly grounded, and the control 
of high-pressure currents be conducted with absolute safety 
to шш and perfect freedom from fire or interruption 
„risks. ; 

The coincidences in the evolution of the extra high 
pressure station and that of the pioneer undertakings 
mentioned above are especially noticeable in the Uesign 
of the controlling gear, and it is highly probable that the 
outcome of each will be the same. In view of the high 
potentials dealt with, it has been thought necessary to 
spread out the gear to ensure isolation in case of fire, and 
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control of such pressures, and it will be interesting to 
note the consequences of its introduction into extra igh 
potential work. 

At the present time the gears for dealing with these 
voltages are varied in design and assembly of parte, though 
they are ‘easily classed under two heads: (1) gears with 
backs; (2) gears without backs, the boards for distance 
control being also included. The examples described here- 
after may be taken as representative of either of these 
designs, and they will serve to illustrate the developments 
which have resulted from but a few years’ experience. It 
will also be noticed that considerable difference of opinion 
exists among manufacturers as to the best methods of 
assembling the gears, as well as in the design of the 
apparatus making up the various panels. Although the 
oil break fuse and switch have come into extended use 
on gears controlling medium pressures, and have proved 
their superiority over the air break, this latter type of 
switch is to be found among the designs put forward 
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кө. 2. —Threc-Phase Switch, pressures to 20,0C0 volts ; switch closed 
(Oerlikon Co.). 


for dealing with extra high pressures, and quite a number 
of stations are running with apparatus of this description, 
though subsequent experience has illustrated that the oil 
break for either fuse or switch answers the purpose best. 
The Oerlikon Company, Zurich, have had considerable 
experience in switchgear desigo, and favour the air break 
switch for pressures up to 20,000 volts, even at this 
potential finding no difficulty in breaking the circuit. 
Fig. 1 illustrates a switch of this type for three-phase 
working up to 10,000 volts, the photo showing the device 
in skeleton form complete for mounting in the most 
convenient position on or near the switch panels. It 
comprises a combination of simple castings carrying 
porcelain insulators in which the conducting portions of 
the switch are cemented. The back set of contacts are 
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Fie. 5. —Three-Phase Switch, 20,000 volts; switch open (Oerlikon Co.). 


many stations are equipped on these lines, the switchgear 
occupying а great portion of one of the station walls. 
Subsequent experience has illustrated that, in spite of the 
voltage, concentration within certain limits is possible and 
safe, во that the economies in wall space which are thus 
obtainable should ultimately cause preference to be given 
to this type of board. In the field of medium pressures 
the cellular type of gear seems to be more generally 
employed than any other, in this country at any rate, 
f its claim to this position ean be directly based 
on its compactness and safety. It has replaced many 
boards of other makes which have been voted dangerous 
and have taken up more room, but it has only done 80 
‘after the most exhaustive experiment and subsequent to 
continued manifestation of superiority. It may be said 
to represent the result of evolution in switchgears for the 


fixed to a frame provided with holders which clip the 
porcelain tubes, and the whole is bolted to the frame of 
the gear or the wall. Two“ guides are fixed to this back 
holder, and they serve the double purpose of acting as 
slides for the moving contacts of the switch and support- 
ing the rack and sector gear which is connected to the 
operating lever on the face of the board. The sliding 
contacts are carried in porcelains in the same way as the 
fixed set, and two prongs. per phase are fitted, which 
provide a double break, the terminals of the switch being 
screwed to the fixed contacts on the back frame. These 
latter comprise metal tubes embedded in porcelain, the 
whole, with terminal, being clipped to the carrier. The 
sliding contacts with spring plugs are arranged to enter 
the tubes, closing the circuit- through the prongs on the 
moving carrier. No quick break is provided, but the arc is 
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ruptured in the tube as soon as the contacts are separated, 
the space in the tube not allowing the entrance of sufficient 
air to maintain the arc. Fig. 2 shows the same design of 
switch in the closed position suitable for pressures ар to 
20,000 volts, the operating handle being also included. 
The same switch open is illustrated by Fig. 3, and the 
larger lea surface of the insulators can be clearly seen 
in this particular design. In all these types the actual 
switch can be placed in any position as long as space will 
permit of its being linked up to the front of the board for 
operating purposes. 

: (To be continued. ) 
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THE PRESENT POSITION OF THE THEORY OF 
ELECTROLYSIS.* 
BY W. С. DAMPIER WHETHAM, F.R.S., MEMBER. 


When, early in the nineteenth century, the attention of 
physicists and ehemists was directed to the newly-discovered 
phenomena of electrolysis, an explanation had immediately 
to be found for the striking fact that the products of decom- 
position appeared at the атой only, while the body of 
the solution was unaltered. It was seen that a continual 
passage of the opposite constituents of the electrolyte in 
оре directions through the liquid must be going on, 
and the chain hypothesis of Grotthus was long accepted as 
в true picture of the means by which that passage occurred. 

About 1830 Faraday by accurate quantitative measure- 
ment threw new light on the subject, and proved that a 
definite electric transfer always aecompanied a given amount 
of chemical decomposition. The process of electrolysis now 
“роо ав а kind of convection—a stream of positively 
electrified cations drifting in one direction, and a stream 
of negatively electrified.anions drifting in the other, under 
the influence of the E.M.F. 

The next step was made in 1853 by Hittorf, who directed 
attention to the unequal dilution of the solution round the 
two electrodes, and showed that it could be explained 
either by the existence of complex ions, by means of which 
unaltered salt or solvent was to one or other elec- 
trode, or by an unequal velocity of movement of the 
opposite ions. If in any given-case we assume or can 
pore that no complex ions exist, we can calculate the ratio 

tween the velocities of the cation and the anion, for this 
ratio will be the same as that between the amounts of salt 
lost by the solution from the neighbourhoods of the anode 
and the cathode. 

In order to determine the absolute velocities with which 
the two ions move under a given force, it was necessary 
to discover another relation between those velocities. 
This was done by Kohlrausch, who pointed out that, on 
the convective idea of electrolysis, the total electric transfer 
per second through the solution, or the current, must be 
equal to the product of the number of ions, the charge on 
each of them, and the velocity with which they move 
relatively to each other—that is, the sum of their opposite 
absolute velocities. Now Kohlrausch had already described 
a satisfactory method of measuring the electric resistance of 
electrolytes by the use of alternating currents and а tele- 
phone, and had shown that when the reverse E.M.F.’s at 
the electrodes were eliminated the conduction of the current 
conformed to Ohm’s law. The current through the solution 
would therefore be equal to the product of the conductivity 
and the potential gradient, and thus a relation was deduced 
between the molecular conductivity and the sum of the 
opposite ionic velocities under unit potential gradient, 
5 which are known as the ionic mobilities. 

mbining these results with Hittorf’s migration numbers, 
the absolute values of the ionic mobilities were obtained. 
Kohlrausch calculated many such mobilities, and showed 
that, in general, they increased with the dilution of the 
solution. When several salts containing a common ion, as, 
for instance, the chlorides of the three metals—potassium, 
sodium, and lithium—were examined, it was found that 
the values of the mobilities of the common ion chlorine, 
which differed in the three salts at moderate concentrations, 
approached each other as the dilution increased, and 
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became identical at a dilution of about 100 litres per 
gramme equivalent of dissolved salt. To such a monovalent 
ion as chlorine, then, can be assigned a definite specific 
ionic mobility, which at great dilution is independent of 
the nature of the other ion present. 

The first direct experimental confirmation of Kohlrausch's 
theory was given by Lodge, who measured the тат 
with which hydrogen ions travelled along a tube filled wit 
a jelly solution of a salt which contained an indicator, 
showing the preserce of acid by a of colour. 
Further experiments were made by the present writer, 
who traced the movement of the boundary between two 
solutions which were themselves of different olours. When 
the colour difference is due to the cations the colour 
boundary travels with the current; when it is due to the 
anions it moves against the current. This method has latel 
been improved and extended by Orme, Masson, and Steel. 
The general results confirm Kohlrausch’s theory; the 
observed velocities agree with those calculated, а very 
close coincidence is found throughout a considerable range 
of concentration for salts of monovalent ions. or 
divalent salts, slight discrepancies appear at higher con- 
centrations, indicating the existence of complex ions, in 
this confirming the results of other lines of research. _ 

The result of the investigations we have described 
clearly establishes the convective view of electrolysis ; 
opposite streams of ions certainly pass through the solu- 
tion, with the velocities indicated by Kohlrausch’s theory, 
carrying their electric charges with them. To allow this 
migration a certain freedom of movement is necessary ; 
how this freedom is secured is another question. 

There is evidence to show that the migratory freedom 
is not produced as an effect of the electric forces, but 
exists whether or not such forces act. When the reverse 
polarisation at the electrodes is eliminated by the use of 
alternating currents or otherwise, it is well known that 
the conduction of electricity through solutions conforms 
to Ohm’s law. The current is directly proportional to 
the E. M. F., and any force, however small, will consequently 
roduce a corresponding current. In the body of the 
iquid, then, there can be no appreciable reverse E. M. F. s, 
and no chemical or other reversible work is done when a 
current all such work being located at the elec- 
trodés. us it follows that the current does no work in 
giving the ions the independence required for their elec- 
trolytic functions; the played by the E. M. F. is merely 
directive, and the only work expended by it goes in 
moving the ions, which already possess the necessary 
freedom, against the frictional forces of the viscous medium. 

So far our argument shows that under all conditions the 
ions of a conducting solution possess the freedom which 
allows their e through the liquid under the action 
of an E.M.F., but we have not considered the essential 
nature of this migratory freedom. Two alternatives seem 
to present themselves. Either the ions may migrate 
independently of each other, in accordance with the dis- 
sociation hypothesis, or else they may work their way 
through the solution by taking advantage of the successive 
formation and decomposition of molecular aggregates, or 
of collisions between the dissolved molecules, and the 
consequent possibility of ionic interchanges, in some such 
manner as is pictured in Grotthus's chain. 

Let us assume for the moment the latter hypothesis, and 
trace the consequences. The solute molecules are scattered 
throughout a large volume of solvent, and, on this view, 
the ions work their way along from molecule to molecule 
of the solute, at the instante of collision between those 
molecules. Their velocities must therefore depend in some 
way on the frequency of collision, and this frequency, we 
learn from the Kinetic theory, varies as the square of the 
concentration of the dissolved molecules. The ionic 
mobilities, then, will increase with the concentration, prob- 
ably approximately as its square, while the conductivity, 
which, on the convective idea, is proportional to the product 
of the mobility, and the concentration will vary more or 
less proportionally to the cube of the concentration. These 
consequences of the hypothesis are contrary to observation, 
which shows that in general the ionic mo ilities onty vary 
slowly with dilution, usually slightly falling as the con- 
centration increases, while the conductivity of a dilute 
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solution is directly proportional to the first power of the 
concentration instead of to its cube, and increases more 
slowly than the concentration as the solution becomes 
stronger. 
_ The view which refers the ionic mobilities to molecular 
interchanges is thus clearly untenable, and we are driven 
to examine further the hypothesis of ionic dissociation. 
Here may be emphasised the point that the dissociation 
indicated by the electrical properties of solutions is merely 
а dissociation of the ions from each other, and does not 
require the supposition that they are free from all chemical 
combination ; forces would certainly exist between the ions 
and the solvent, and there seems no reason to assume that 
chemical union between them cannot occur. Molecular 
complexes with an ion for a nucleus may exist, definite 
compounds may be formed, or some kind of double decom- 
position result in the production of new molecules in 
which an ion retains its electric charge. About these 
various possibilities the electrical evidence has nothing to 
say, an effective migratory independence from each other 
is all that the ions need to produce the observed phenomena. 
The dissociation theory, reached by the arguments out- 
lined above, is supported, and was ind originally 
suggested, by other relations. The possibility of assigning 
specific ionic mobilities, which are independent of the other 
ion present, is strong evidence for mutual ionic indepen- 
dence. The additive nature of the properties of elec- 
trolytes—their colours, for MEM mf фол perhaps too 
much stress has sometimes been laid on it, still tells the 
same tale. These and other similar arguments are familiar 
to all readers of text-books on the subject, and need 
2А here be 5 in detail. Evidence less well 
own is given by the power possessed by electrolytes 
of coagulating certain collodial solutions, sich as those 
of the sulphides of arsenic and antimony. It has 
been found by Schulze, by Linder and Picton, and by 
Hardy, that this coagulative power stands in a remarkable 
relation to the valency of the reacting electrolyte, the rela- 
tive effecta for salts with monovalent, divalent, and trivalent 
ions being represented by the ratios 1: 50 or 40: 1,000 or 
1,600. Such results are explicable on the view that the 
modification of conditions which results in lation is 
produced by the action on a colloid particle of a certain 
minimum electric charge. An equal charge is brought up 
by the conjunction of two triads, three diads, or six 
monads, and, by the principles of the kinetic theory, this 
relation leads to the values for the ratios of the coagulative 
powers of I: : . Putting х equal to 30 or 40, we get, 
within the limits of rimental error, an exact concord- 
ance with the observed results. This explanation has 
lately been фк женин by an experiment of Hardy, who 
finds that the less penetrating rays from radium, which 
consist of „ charged particles comparable in size 
with the ydrogen atom, are likewise able to induce 
tion in solutions of proteid. 
us, taken together, the electrical properties of aqueous 
solutions yield an overwhelming amount of evidence in 
favour of the migratory independence from each other of 
the ions of the dissolved substances. The same conclusion 
has been reached by an entirely different method of 
research. À 
The theory of osmotics rests on a thermodynamic 
basis, from which we may approach it in two ways. 
We may accept the pressure-solubility relations of 
and deduce the results by a thermodynamic 
cycle in a cylinder with semi-permeable diaphragms, 


in the origi manner of уап Hoff, which has been 
followed Бу Lord Rayleigh, or we may with Willard 
Gibbs, von Helmholtz, and poe treat the subject from 


the fundamental ideas of the molecular theory. By the 
latter method we must regard the solute as distributed 
throughout the solvent as a number of discrete icles, 
each of which may effect, either by way of chemical com- 
bination or physical influence, a certain minute volume of 
the solvent lying round it. The nature of this influence 
is unknown, but, whatever it may be, as soon as the 
solution becomes so dilute that, except for an inappreciable 
fraction of the time, these spheres of influence do not in 
general intersect each other, any further addition of solvent 
will only increase the separation of these spheres of action. 
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It cannot change the internal condition of one of them— 
that is, it cannot affect the interaction between the 
solute а and their surrounding solvent. Thechange 
of available energy produced by the entry of solvent must 
then simply be that due to the dilution of the solute 
particles, and cannot depend on any interaction between 
solute and solvent. Now, the osmotic pressure which a 
solution will exert against a solvent is measured by the 
rate of change of the available energy of the system 
when solvent is allowed to enter the solution reversibly 
through a semi-permeable membrane. The osmotic pres- 
sure, then, must, from what we have said above, be 
independent of the nature of the solvent, and will, there- 
fore, have the same value if no solvent be present. Thus, 
in cases where this is 55 is, for volatile 
solutes—it follows that the osmotic pressure must be 
equal to the gaseous pressure corresponding to the same 
concentration. In this way we establish theoretically the 
gaseous laws for the osmotic pressure of volatile solutes, 
and, since volatility is probably only a matter of degree, it 
seems reasonable to extend this result to non-volatile 
bodies. Whether this extension be regarded as theoretically 
valid or not, there is abundant experimental evidence that 
it is practically justified, since the osmotic pressure of such 
substances as cane sugar is well known to have the gaseous 
vaiue. 

The direct measurement of osmotic pressure is a matter 
of considerable difficulty, but there exists a theoretical 
connection between that pressure and eertain other pro- 
perties of the solution, suca as the lowering of its vapour 
pressure and the depression of its freezing point below the 
corresponding values for the pure solvent. Observations 
on the boiling or 5 of solutions, then, enable 
the osmotic pressures to be calculated. As is well known, 
direct osmotic determinations, as well аз the results of 
experiments on these correlated properties, yield abnormally 

t values in the cases of aqueous solutions of elec- 
trolytes. It was vant Hoffs investigation of this 
phenomenon that originally suggested the idea of 
ionic dissociation to Planck and denius. Since the 
thermodynamic theory shows that the osmotic pressure 
of dilute systems depends only on the number and not on 
the nature of the dissolved particles, or on the nature of 
the solvent, when the osmotic properties have abnormally 
great values for dilute solutions, it must follow that the 
number of dissolved particles is greater than that calculated 
from the chemical formula weight—that is, that dissociation 
must have occurred. It does not necessarily follow that 
the dissociation is that with which we have to deal when 
examining the electrical properties ; whether it is or is not 
is a matter for further enquiry. Complicated molecules, 
dissolved in non-aqueous solvents at any rate seem some- 
times to undergo dissociation into parts which are not elec- 
trical ions, for Kahlenberg has lately found that solutions 
of diphenylamine in methyl cyanide show abnormally low 
molecular weights and yet are non-conductors of electricity. 
On the other hand, it is difficult to see how more than one 
kind of dissociation is possible in such a molecule as 
potassium chloride, which we have already seen is disso- 
ciated into electric ions when dissolved in water. 

In cases where the dissociation indicated by the osmotic 
pressure is found to be electrical in its nature, two separate 
relations have usually been held as necessary consequences 
of the dissociation theory. How far such suppositions are 
justified we will proceed to discuss. | 

The equivalent conductivity of a solution of a simple 
salt such as potassium chloride increases with dilution and 
finally becomes constant. There seems reason to believe 
that the salt is then completely dissociated into ite ions, 
which, in this case, are shown by the chemical and elec- 
trical properties to be two in number. If the osmotic 
phenomena are examined at dilutions corresponding to 
complete electrolytic dissociation, we ought to find indica- 
tions here also that the molecule of potassium chloride 
behaves as though it were separated into two parts—the 
osmotic pressure and the freezing point depression should 
possess double their normal values. 

The only satisfactory measurements at the extreme 
dilutions necessary are those described by Mr. E. Н. 
Griffiths to the British Association in 1901. The freezing 
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points of a solution of cane sugar, as measured by the 
most accurate methods of platinum thermometry, were 
such that the molecular depression maintained a value 
of 1:858 from concentrations of 0:0005 to 0:02 normal. 
Taking 79:4 as the best value for the latent heat of fusion 
of water, the result, calculated thermodynamically from 
the gaseous value of the osmotic pressure, is 1:857. А 
solution of potassium chloride gave results which increased 
as the concentration diminished, finally reaching a value of 


5:720 at a concentration of 0:0003 grm. equivalenta per 


litre. Twice 1:857 is 5:714, agreeing within very small 
limits of experimental error with the observed result. 

For no other electrolytes are such accurate cryoscopic 
data yet available. The observations of Loomis, which are 
put forward by Raoult in his recent work as in themselves 
trustworthy and in accordance with the best of the other 
known results, were carried only to concentration of 
0°01 normal. At this concentration were found value for 
various binary electrolytes which approach the theoretical 
result within a few per cent. нуе which, like 
barium chloride or sulphuric acid, are shown by their 
electrical behaviour to produce three ions, gave a molecular 
depression of freezing point some 10 per cent. below the 
figure for complete dissociation, while salts with two 
divalent ions, such as magnesium sulphate, fail to reach 5:714 
by about 30 per cent. In all these cases the discrepancies 
are in the direction suggested by the electrical conduc- 
tivities, which, especially for the last class of salts, indicate 
that the dissociation is very far from complete at the con. 
centration used in the cryoscopic experiments. 

On the whole, then, the evidence is clearly in favour of 
the relation we are examining, in those cases which have 
been adequately examined at sufficiently great dilutions. 

It has usually been considered that the dissociation theory 
required a further relation between the electrical and the 
osmotic measurements. At higher concentrations the 
equivalent conductivity diminishes, and this is held to 
denote incomplete ionisation. The actual value of the 
шен conductivity, divided py its value at extreme 
dilution, is commonly taken as measuring the fractional 
coefficient of ionisation, which can obviously be also calcu- 
lated from osmotic data on the assumption that each dis- 
solved particle still causes the effect it would produce at 
infinite dilution. Many discrepancies between the values 
given by these two lines of research have been discovered, 
and it is necessary to examine how far the theory really 
suggests any coincidence. 

he electrical value of the coefficient of dissociation 
assumes that no complex ions are present, and that the 
ionic viscosity of the solution is the same as that which 
the solvent offers to the passage of the ions at infinite 
dilution. It is probable that small errors are introduced 
by these assumptions, but on the other side much larger 
ones are possible. The deduction by the principles of 
thermodynamics of the gaseous value for the osmotic 
pressure is only valid for Klute systems — systems, that is 
to say, between the parts of which there are no appreciable 
forces. It is true for a gas at atmospheric pressure; it is 
true for a non-electrolyte at moderate dilution; but, as 
Dr. Larmor pointed out to the writer, we must not assume 
that inter- ionic forces will vanish at corresponding con- 
tentration. 

In the light of our present knowledge it is natural to 
represent a non-dissociated molecule as an electrical bipolar 
system. The forces between the widely separated mole- 
cules of the dissolved substance will be analogous to the 
translational forces between two small magnets at a distance 
from each other large compared with the length of either 
of them. Such forces vary inversely as the fourth power 
of the distance, and therefore become insensible as soon as 
that distance exceeds a very small vaiue. Inter-molecular 
effects, then, will vanish for the solute at moderate dilutions, 
and the osmotic properties conform to the gaseous laws. 

On the other hand, representing an electrolyte in solu- 
tion as chiefly composed of dissociated ions, we see at 
once that the forces between those ions are those between 
isolated particles, charged with opposite kinds of electricity. 
Such forces vary inversely as the square of the distance, 
and therefore remain effective at distances whereat the 
bipolar solute molecules have quite ceased to exert any 
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mutual influence. Inter- ionic forces will thus produce 
disturbing effects even at very great dilution. The fact 
that the theoretical value for the freezing point has been 
reached in the case of potassium chloride shows that here, 
at any rate, they vanish at a dilution which, though very 
groat, is still experimentally attainable. It does not 
ollow, however, that they remain insensible as the con- 
centration rises, and the ionisation, determined electrically, 
ceases to be complete. 

Experiments on the comparison of the electrical and 
the osmotic values of the coefficient of ionisation are now 
seen to have little use from the point of view of the con- 
troversialist seeking arguments for or against the ionic 
dissociation theory. Such comparisons, however, are of 
interest, inasmuch as they give data which may enable a 
more complete theory than we yet possess to tako account 
of the inter-ionic forces which seem to disturb the course 
of the phenomena except at extreme dilution. Taking as 
an example solutions of potassium chloride, we may compare 
the ionisations deduced from electrical measurements by 
the writer at Odeg. C. with that indicated by the combined 
eryoscopic experiments of Griffiths, Raoult, Loomis, and 
Н. C. Jones. The coincidence with theory of Griffiths’s 
result shows that the two values agree at extreme dilution, 
but the eryoscopic curve falls below the electrical one at 
concentrations of about one-hundredth normal and upwards, 
reaching a maximum discrepancy (0:84 compared with 0:88) 
at one-fifth normal, and approaching the higher curve again 
at greater concentrations. It is possible that the two 
curves, if prolonged, would cross each other at some 
considerable concentration. Such chance coincidences prob- 
ably explain some of the agreements which have been 
observed between the two lines of research in moderately 
strong solutions of many salts. More accurate deter- 
minations of freezing points are needed before such 
comparisons as there can be taken as a satisfactory basis 
for theoretical generalisations. Collections of present data 
have been made by MacGregor and by Kahlenburg, and 
further discussion can be found in the writer's book on the 
“ Theory of Solution.” 

The modern theory of the galvanic cell, based on that 
of the concentration cell, involves both electric and thermo- 
dynamic considerations. By imagining an isothermal and 
reversible cycle, carried out by the passage of one electric 
unit through the cell and the reversal of all the chemical 
and concentration changes by other means, the electric 
work, and thus the EM.F., ean be calculated. The 
original treatment of the subject, due to von Helmholtz, 
effected the reversal by an imagined process of evaporation 
and condensation of vapour, but it is now more usual to 
suppose that the reversal is brought about by producing 
the necessary changes of concentration by osmotic means. 
In one or other of these ways, by assuming the gaseous 
laws, the work done in the second part of the cycle can 
be calculated, and this is equal to that given out in the first 
part. It is evident that such a theory, based on the prin- 
ciples of thermodynamics alone, furnishes no evidence one 
way or the other about any definite electrolytic or ionic 
hypothesis, any more than the thermodynamic theory of 
osmotic pressure can enable us to decide whether that 
pressure is produced by chemical affinity or by the bom- 
bardment of the membrane by the dissolved molecules. In 
each case we may either rest content with the correlation 
of the subject given by thermodynamics, or we may 
enquire further whether any known picture of the physical 
nature of the phenomena will give us a satisfactory 
explanation. 

Now, one kind of concentration cell may be regarded in 
a simple manner from the point of view of the dissociation 
theory. It isa cell in which the total potential difference 
is that due to the contact of two solutions of the same 
substance at different concentrations. Let us imagine a 
strong solution of hydrochloric acid placed in a vertical 
cylinder, and a volume of water placed above it. The 
dissociated ions of the acid will both diffuse upward, but 
the more mobile hydrogen will travel faster than the 
chlorine. Separation thus occurs, and the water (or dilute 
solution) is found to take a positive potential relatively to 
the strong solution. Soon, however, the electrostatic 
forces between the ions become so great that further 
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separation is рер and the opposite ions then diffuse 
at equal rates. From Kohlrausch’s experiments we know 
the velocity with which any ion moves under the action 
of a given foree, and from the knowledge of the osmotic 
ressure gradient we can calculate the forces at work. 
us the actual velocities of diffusion can be obtained and 
the diffusion constant deduced. It is found to a in а 
remarkable manner with the observed diffusivity. Equating 
the velocities of the two ions we get the condition for no 
further seperation, and obtain an expression for the 
difference of potential between-the two solutions in the 


form RT »A 10 ^ 
q v+u ?а 


where R is the gas constant for one gramme-molecule and 
of its electric eharge, T the absolute temperature, c, and 
є, the concentrations, and и and v the coefficients of ionic 
mobility. Sueh an expression agrees with that deduced 
thermodynamically for similar cells, and Nernst, by suit- 
able experimental arrangements, has confirmed it directly. 
Thus the phenomena of concentration cells may be satis- 
factorily explained by the hypnthesis of independent ionic 
diffusion. 

The chemical reactions of eleetrolytes, rapid and easily 
produced, are in marked contrast with those of organic 
bodies, which are usually attacked slowly and with 
difficulty. In the original presentment of the dissociation 
theory Arrhenius pointed out the close numerical connec- 
tion which exists between the electrical ionisation of 
E rr solutions and the coefficients of chemical activity 
of the dissolved substances. 

There is no such definite theoretical deduction of this 
relation as of that between the conductivity and osmotic 
effects; the connection of electrical ionisation with 
chemical activity is a matter of observation, and the 
conclusion that in the rapid chemical actions characteristic of 
electrolytes it is the ions which alone are active, rests on 
the evidence of this connection alone. The numerical 
relatione given by Arrhenius, and the many deductions 
from this hypothesis which have been verified for aqueous 
solutions, have led to the idea that a similar explanation 
of the nature of all rapid chemical action might be given, 
whatever the solvent and whatever the conditions. There 
seems, however, no valid theoretical reason which necessi- 
tates such an extension, and it is possible that in other 
solvents, and for gaseous or fused systems, rapid chemical 
change may be brought about by non-electrical double 
decomposition. This conclusion is supported by an observa- 
tion of Kahlenberg on the instantaneous production of 
а precipitate of copper chloride when hydrochloric acid is 

into a non-conducting solution of copper oleate in 
benzene. It is evident that such a result indicates that in 
the particular solvent used rapid chemical action may occur 
which is not correlated with appreciable electrolytic ionisa- 
tion, but it does not in the least affect the electrical and 
osmotic evidence we have adduced above in favour of the 
theory of the ionic dissociation of the aqueous solutions of 
electrolytes. Nevertheless, it serves to caution us against 
extending the deductions of theory which apply to simple 
aqueous solutions to cases which have not been subjected 
to an adequate theoretical and experimental examination. 

The recognition of the intimate connection between 
chemical and electrical phenomena led Ostwald to apply 
the mass law of chemical action to the effect of dilution on 
the equilibrium between the undissociated molecules and 
the ions formed from them in an electrolytic solution. As 
is well known, this application met with perfect success in 
the case of weak acids and other slightly conducting solu- 
tions, but completely failed to explain the effects of dilution 
on strong acids and other good conductors. This discrepancy 
has been considered one of the greatest objections to the 
dissociation theory. The difficulty, which formerly appeared 
to the writer a very great one, is probably to be explained 
by that difference in the law of the variation of the force 
with the distance which we have already pointed out must exist 
between solutions containing non-dissociated hipolar mole- 
cules, and those containing dissociated electrified ions. The 
inter-molecular forces, varying inversely as the fourth 
power of the distance, rapidly become insensible with 
dilution, while those hetween the ions, depending on the 


square of the distance, are effective at much higher con- 
centrations. Now, the theory of the mass law rests on a 
thermodynamie basis, and in ite deduction the assumption 
is made that the matter considered is in the dilute state. 
The work done in forming а small quantity of one of the 
products of the reaction at a standard pressure, and bring- 
ing it to the existing pressure, may then be written in the 
form a+ RT log dc, where a and b are constants, R the gas 
constant for one gramme-molecule, T the absolute tempera- 
ture, and C the concentration. Similar expressions give 
the work done for other reagents or products, reckoned 
positive when they are formed and negative when they 
disappear. When equilibrium is reached, the change of 
available energy arising from a further slight transforma- 
tion must vanish ; thus the value of n, es T log 51 с) 
+n, (@,+ R T log by с) + must be zero, and we 
see that С, ul C n . . may be put equal to K,a 
function of the temperature alone. This result is the mass 
law, and if we apply it to asolution in which one gramme- 
molecule of electrolyte is dissolved in a volume, V, a 
faction, a, being ionised, we obtain the equation 


1—a\—/a\?2 аз 
( 2 Ү (1-а) 5 

Ostwald's dilution law. Its deduction clearly involves the 
assumption that the gas laws hold good, and that conse- 
quently no inter-molecular forces or other similar actions 
are appreciable. We must not, therefore, look for con- 
formity with the dilution law in solutions where many 
dissociated ions are present. l 

Summing up our enquiry as far as we have yet pursued 
it, we may say that the phenomena of electrolysis and the 
osmotic properties of electrolytes clearly indicate that the 
conduction of a current through an aqueous solution con- 
sists in the convection of charged ions through the liquid, 
the ions being dissociated from each other while they are 
electrolytically active. 

We must now raise the much wider question, and ask 
whether this mode of conduction is a universal accompani- 
ment of electrolysis, or whether it is confined to the case 
of solutions in water. Since the development of the dis- 
sociation hypothesis as applied to liquid electrolytes a vast 
increase has occurred in our knowledge of the discharge of 
electricity through gases. This process has been satiafactorily 
explained as a convective electrolytic action, the ions being 
in some cases dissociated molecules, in other cases isolated 
corpuscles, which may represent the ultimate units of nega- 
tive electricity, perhaps even the common constituents, 
aggregates of which make up the different chemical atoms. 
Such results not only support the idea of а similar dissocia- 
tion as the cause of the conductivity of solutions, but give 
& presumption in favour of the general applicability of such 
theories. When, however, we examine how far such а 
presumption is justified, further considerations are seen to 
be involved. Had the phenomena of gaseous conduction 
been first in the field, we could not, without experimental 
evidence, have extended a dissociation hypothesis, framed 
to explain them, to the much more complicated systems 
which are formed by electrolytic solutions. It is only on 
the knowledge summarised in the laws of Faraday, Ohm, 
and Kohlrausch that the particular phenomena which have 
led us to the dissociation theory require such an explana- 
tion, and at present it is only for solutions in water and a 
few other liquids that we ess sufficient evidence for 
those laws, and for the other relations to which we have 
referred, to enable us to draw valid conclusions. Without 
definite experimental evidence in each case we cannot legiti- 
mately extend these conclusions, and when, as in fused 
salte, the conditions are entirely different, we shall presently 
see that an alternative explanation is possible. Never- 
theless, for all solutions which conduct electricity, the pre- 
sumption in favour of similarity of explanation is very great, 
and for several solvents, at any rate, experiments show that 
the general process of conduction is similar to that which 
we have studied in aqueous solutions. 

When we go further, however, and try to trace in non- 
aqueous media the ionisation of solutes as measured elec- 
trically and osmotically, we are met by want of numerical 
data, largely owing to increased difficulty of experiment. 
With some solvents—as, for instance, the alcohols—freezing- 
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point work is impossible, and in no case do measurements 
of osmotic properties appear to have been made at dilutions 
great enough to enable us to fairly treat the systems as 
thermodynamically dilute. On the electrical side some 
data are available, but the examples of acetic acid and 
ammonia show that, even in water solutions, complete 
ionisation cannot always be experimentally attained, and, 
without definite evidence, it is not safe to conclude that 
in another solvent it can ever be reached. We have 
already seen that only when the dissociation is com- 
plete can a just comparison be made between the 
numbers of ions given by a molecule as determined 
electrically and as determined osmotically. Thus it is neces- 
sary to push the dilution so far that the equivalent con- 
ductivity reaches a definite limiting value before making 
such comparisons. Limiting values have been obtained for 
salts of the alkali metals dissolved in methyl and ethyl 
alcohols, in acetone, and in pyridine, but in all these cases 
no osmotic data have been determined at dilutions great 
enough to secure complete ionisation or to justify the 
gaseous laws as applied to the osmotic phenomena. Experi- 
mente at higher concentrations are of little value, for not 
only db the disturbing causes already noted in the case of 

ueous solutions aet here also, but it is known that one 
of them, the influence of complex ions, is much more 
common and much more important. It is probable, too, 
that association of the non-ionied solute molecules may 
occur, Kahlenburg, for instance, having discovered cases 
in which the boiling or freezing points of conduction 
solutions indicate that the number of such molecules is less 
than the chemical formula would lead one to expect. It is 
evident that the existence of such association does not in 
the least prevent the conduction of the current by the 
movement of charged ions dissociated from each other. 
Such observations a3 those referred to have been brought 
forward as evidence against the whole basis of the theory 
of ionic dissociation, but the relations on which they bear 
are, as we have seen, merely consequences of the theory 
under ideal conditions of very restricted nature, and are 
not, as seems to be commonly supposed, the very founda- 
tion on which the theory rests. 

Faraday found that many fused salts were electrolytes, 
with conductivities of the same order as those of aqueous 
solutions, and since his time it has been confirmed that in 
such cases the electro-chemical equivalents have the usual 
values. How far are the principles of the dissociation 
theory applicable to fused electrolytes? No osmotic data 
are available, and it is difficult to see how such data could 
be obtained. Let us examine the matter from the elec- 
trical side. The products of decomposition appear at the 
electrodes only, and Faraday's laws hold good ; hence the 
process must be convective, but we have no knowledge of 
the ionic velocities, and no means of estimating the amount 
of ionisation. When closely scrutinised, the conditions are 
seen to be essentially different from those which led to the 
adoption of the belief in considerable and permanent dissocia- 
tion for aqueous solutions. We do not know that the conduc- 
tivity is proportional to the number of ions present, but even 
if such a relation were established, the consequences deduced 
from it in the case of solutions would not necessarily follow. 
The process, as we said, must be convective, and freedom of 
migration of the ions is necessary, but, unlike a solution, a 
fused salt consists of а collection of molecules all of the 
same kind, and the argument from the frequency of collision 
between dissolved molecules, isolated from each other by 
comparatively vast spaces of solvent, ceases to be valid. In 
а fused salt the electrolytic molecules are crowded together, 
and, even if dissociated ions are present, the interaction of 
one of them with one of the surrounding electrolytic 
molecules, which replace the neutral molecules of the 
solvent of а solution, would make possible an effective 
interchange, and enable an electric transfer to take place 
Thus the frequency of interchange for any one ion would 
not increase with the ionic concentration as in the case of a 
solution, and the conductivity might be proportional to 
the number of ions without permanent ionic dissociation. 
The conditions are entirely different to those which hold 
in а solution, where the solvent molecules are of different 
kind to those of the electrolyte, and cannot take a direct 
part in the electrolytic process, We may now go further, 


and say that it is possible that conduction in a fused salt 
may be due toa mere possibility of interchange between 
the electrified parts of the molecules, without any per- 
manent and definite dissociation. Some process in the 
nature of Grotthus's chain may, in tbis case, secure the 
migratory freedom necessary for electrolytic conduction. 
Whether this is so, or whether, as in solutions, the current 
is carried by ions dissociated from each other, their 
number being a function of the temperature, remains a 
question for future investigation. 


a rn —_ 


TRANSMISSION AND DISTRIBUTION BY SINGLE- 
PHASE ALTERNATING CURRENT.* 


BY E. W. MONKHOUSE, M.A., M. I. O. E. 


The question of electrification of railways has been, and 
is, receiving much attention and consideration from the 
directors of railways and their advisers, and the question 
of cheap үт is receiving the attention of numerous 
other people. The problems which have to be solved аге: 
the cheap generation of electrical energy ; the transmission 
thereof; and the utilisation thereof at the end of or along 
the line. The necessity for transmission of power over 
long distances arises from the fact that it is often incon- 
venient or inadvisable, from the point of view of economieal 
generation of energy, to have generating stations near the 
points at which energy is being used. If the distance is 
great, it is not possible to transmit at low pressures, as, if 
this were done, the amount of copper which it would be 
necessary to use in the transmission line would be pro- 
hibitive. Where it is not necessary, owing to cireumstances, 
to generate and transmit at more than about 1,500 volts, 
the electrical energy can be generated by continuous- 
current machines, but above this pressure continuous- 
eurrent machines give trouble, and it mes necessary to 
employ machines which generate alternating current. 

tt is a well-known fact that for use in lamps there is 
nothing to choose between continuous and alternatin 
current provided the frequency of the latter is hig 
enough, so that the question is narrowed down to one of 
transmission and use in motors. The transmission of 
electrical energy over long distances for power purposes 
is being successfully accomplished at the present time by 
means of alternating currents, but these are usually polyphase. 
The alternating current so transmitted is generally con- 
verted into continuous current either by means of poly- 
phase motors driving continuous-current dynamos, or by 
means of rotary converters, before it is used by the 
consumer. The numerous conversions which the original 
source of power has to go through in such a case all serve 
to lower the efficiency of the system, and it is, therefore, 
very desirable that the number of conversions should be 
cut down to a minimum. This means that we must, as 
long as we are compelled to use alternating current for 
transmission, have motors which are capable of workin 
satisfactorily with it, and motors which will work wit 
current at as high a voltage as possible, so that trans- 
formers are not necessary, and the copper in the trans- 
mission lines may be kept down toa minimum. Ап ideal 
system would be one in which there were no transforma- 
tions of voltage between the dynamo and the motor. 
This means that, for very long-distance transmission, both 
dynamos and motors would have to be wound for very 
high voltages. | | 

The generation of electrical energy at high voltage 
(10,000), and the transmission at the same voltage, is 
being effectively carried out by the London Electric Supply 
Corporation ; and that it is possible to use high voltage in 
motors is shown by the fact that in 1899 a stationary motor 
working at 10,000 volts was in use at the General Electric 
Company’s works at Schenectady, U.S.A., driving the 
machinery of a portion of the shops, and appeared to be 
running satisfactorily ; and also that lately the Valtellina 
Railway in Italy has been constructed, and on this the 
voltage at the motors is 5,000. 


* Paper read before the Engineering Conference of the Institution 
of Civil Engineers, 
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The raising of the voltage of transmission and the 
voltage at the motors points to the necessity for havin 
all connections and apparatus as simple as possible; an 
the use of single-phase alternating currents in place of 
polyphase would tend to this end, as all switches, instru- 
ments, etc., are reduced toa minimum. On a single-phase 
alternating system the switchboards at the generating and 
sub-stations are much simpler and less costly pieces of 
apparatus than on polyphase systems, for only single-pole 
switches and fuses are required in place of triple-pole ; the 
instruments are much fewer, and the connections are of 
the simplest character. The transformers also are simpler. 
It follows, as a matter of course, that the cost of up-keep 
is much less, and also that the chances of breakdown owing 
to failure of apparatus are considerably reduced. 

The desirability of employing a single-phase system 
rather than polyphase for transmission of energy from 
the generating station to the sub-stations is therefore 
арага but this is y emphasised when the question 
of the line from which current for traction purposes has 
to be collected is considered. All writers on the subject 
of electrical working of long distance heavy railways are 
agreed that, owing to the fact that the line voltage could 
only be comparatively low if continuous currents were 
used, the conductors for ing the large currents 
п for working the trains would be of a pro- 
hibitive size, unless sub-stations for feeding current into 
them were placed at very short intervals along the line, 
and this, of course, would involve not only a large capital 
outlay, but also a large staff of men, and consequently heavy 
running expenses, and also that the collection of such large 
currents would be a matter of great difficulty, and that, 
therefore, the currents used must be high-tension alter- 
nating. This being the case, we have the choice of using 
single-phase or polyphase currents, and it will be at once 
apparent that on the score of simplicity the single-phase 
current is the much more desirable ; for, assuming that the 
rails are used as one conductor, as is the case on the 
Valtellina Railway, it is only necessary to have one oon- 
ductor in addition to these, and consequently one collecting 
device, instead of two conductors and two collecting devices, 
as is necessary with a polyphase system. Having only 
one conductor makes junction work extremely simple, 
whereas with two conductors this is extremely compli- 
cated ; and as, for reasons already given, high voltages 
are n „ Complications are to be avoided. Moreover, 
the whole of the collecting and controlling gear is much 


"npe 

e difficulties hitherto experienced in starting alter- 
nating-current motors under load, and in getting such 
motors to deal satisfactorily with great and sudden changes 
of load, would appear to be the principal reasons for 
adopting polyphase alternating currents for motor work as 
against single-phase. The single-phase motor of the present 
day, however, can be started under load, and will deal 
satisfactorily with very sudden and great variations in the 
load 


The question of speed regulation is one which affects 
polyphase and single-phase motors alike, and in a paper 
read before the institution Messrs. Mordey and Jenkin 

ve 5 of methods that had been proposed for 

ealing with this. All the methods proposed involved the 
use of some sort of rotary transformer for transforming 
al ing current into continuous current, and then using 
it in the motors, and this involved the provision of sub- 
stations by the side of the line, or the carrying of much 
machinery besides the motors on each train. 

Mr. Lamme, in a paper read before the American Insti- 
tution of Electrical ineers, gives a description of the 
Washington, Baltimore, and Annapolis Railway, which is 
to Бе а single-phase overhead alternating-current system, 
in which the motors are to be worked by the single-phase 
alternating current at 3,000 volts. The speed control is 
to be effected by an induction regulator, thus avoiding the 
use of resistances which absorb power. 

The advantages of transmission of power by single- 
phase alternating current are so apparent that it onl 
remains for a suitable motor to be produced which will 
give as good results both as to regulation and efficiency 
as are given by the best continuous current motors, to 


ensure the system being used for long-distance power 
transmission in the future. 


DISCUSSION, 


The Chairman said the subject dealt with by Mr. Monkhouse was 
extremely interesting and important. The author had said that it 
remained only fora suitable motor to be produced which would give 
as good results both as to regulation and efficiency as were given 
by the best continuous - current motors. That was really the 

fficulty, and that was why the single-phase motor not 
been pushed from the inning, and anybody who could give 
them any information. as to how the difficulty could be over. 
come would confer a great favour on the electrical world. The 
thing, of course, was that the single- phase alternating current 
was difficult to start. They wanted starting devices to get it into. 
synchronism with the generator, and that did away again with 

e simplicity of the system which Mr. Monkhouse had spoken of. 
Once the thing was running it done all that could possibly be desired. 
But before it could be got to run complications and starting devices 
had to be introduced, which did away with all the advantages it 
possessed beforehand. Теге was no doubt that single-phase motors 
were nowadays better than they used to be; still, their use was 
restricted. 

Mr. H. R. J. Burstall said the London Electric Supply Company 
had been taking a good deal of pains lately to obtain single-phase 
motors, and they had had at Deptford for the last few months а 
single-phase motor on trial. They had tried throwing a load on and 
off, and they had also switched off the main current for quite an 
йрргосіаоі time, the switch being broken for half a second. It 
picked up and ran perfectly well. One firm he knew of had been doing 
their utmost to use the single-phase motors, and he thought with 
success Не thoroughly agreed with Mr. Monkhouse about the ques- 
tion of the simplicity of the single-phase alternating current compared 
with the polyphase. When one compared the extremely simple switeh 
gearing which could be used with the single phase with the necessarily 
complicated polyphase switch gearing, the cost was very much less, 
and the ing could be so arranged as to be perfectly safe in every 
way. The author had confined his remarks mostly to the question of 
railways, that being one of the most important questions at the 
pens time. But a great deal of work had been done during the 

t year or two in the way of adapting the каше р current for 
ordinary work, and his own opinion was that within the next few 
years they would see a great deal more work done in that direction if 
makers would only takea little trouble to see what could be done with 
the EE motor instead of running after what was more or lesa 
the fashion now—the polyphase alternating machine. 

Mr. A. H. Preece knew a large factory where they had some single- 

hase motors varying in size, and they had absolutely no trouble or 

ther. Не had recently installed, for condensing рогова, two 
motor circulating pumps for lifting water from the Thames into a 
station which was about 300 у off the river. So far as he 
recollected, the horse-power of them was about 30 h.p. to 35 h.p. 
They gave absolutely no trouble, starting and stopping as required, 
and did not affect in any way the public supply. He knew of two 
theatres where the system of continuous current was adopted. One 
had a 25-kw. motor-generator which had a single-phase motor, and 
that, again, worked perfectly. He thought it only reqaired a little 
more push and go on the part of the single-phase makers to create a 
very large business in London. 

Dr. Hopkinson doubted really whether the advantages were quite 
зо apparent as Mr. Monkhouse в ted in his paper. He mentioned 
that there was, of course, an obvions advan in having two con- 
ductors instead of three. That, probably, was the only advantage 
that could be put forward, and against that, of course, there was a 
larger amount of oe required for single-phase distribution than 
there was for the three-phase distribution. He quite with 
what had been said as to the satisfactory running of a single-phase 
motor. That fact had been well established in many cases, but he 
did think that the use of a larger amcunt of copper was a serious 
disadvantage. 

Mr. Broadbent said there was no doubt that the alternating 
current was coming to the front, and that the continuous current 
would take a back place in the future. Mr. Monkhouse had referred 
te the Valtellina Railway, but the motors used on that railway were 
not alternating-current motors of the kind one was accustomed to 
think of. Reference had been mad» in the paper to the speed control 
being affected by the conductor regulator. One would like to know а 
little more about that method of lation. 

Mr. Monkhouse having replied, a vote of thanks was passed. 


ROBERTSON ELECTRIC LAMP WORKS. 


Last Friday the directors of the General Electric Company, 
Limited, and of the Incandescent Electric Lamp Company, 
Limited, entertained а large company of ladies and gentlemen 
on the occasion of the opening of the extension to the 
„Robertson Electric Lamp Works. Personally, we found 
ourselves and another child or two who take notes taken care 
of at Blackfriars Bridge, installed in а comfortable 22-h.p' 
motorcar, supplied with а  regalia—not а dos amicos 
ranchtsi fueros mueros,” but a brand almost too good for 
outside consumptlon—and whisked along the Embankment in 
defiance of time-taking Roberts." Arrived at the Robertson 
Works in Hammeramith, we found а very large gathering of 
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ladies and gentlemen, arrayed in all their Ascot finery, listening 
to an excellent programme by the Blue Hungarian Band and 
discussing ice creams, which. once in a way proved seasonable 
even in London's midsummer. 

Mr. C. Wilson, the general manager of the works, then led 
the way through the old works and through the extensions, 
which together make a handsome pile of formidable 
dimensions. We are informed that 10 miles of flooring was 
used within the building. The inspection commenced with the 
“ stinks " department, where the magic process of converting 
solid cotton-wool successively into liquid, solid, thick, soft, 
thin, hard, and pliable matter, evinced great interest. Up and 
down stairs we went then for miles, seeing 550 men and girls 
busy glassblowing, adjusting, testing, and packing lamps without 
number. The annualoutput of the works fetes over 3,000,000 
lamps, and there were the busy bees absorbed in all manner 
of delicate operations, some spinning at threads 1/2500in. in 
thickness. We never saw such a lot of girls together keeping 
so quiet in all our lives. А new process, special to Robertson's, 
by means of which the old and wearisome process of closing up 
the terminals with plaster of Paris is superseded by the appli- 
cation of a quickly-setting solution, seemed specially interesting 
and valuable. Instead of having to walt for two days, the lamps 
are ready sealed up in almost as many minutes. After descend- 
ing an unusually wide outer staircase made of iron steps of an 
easy grade, and which reaches from top to bottom, we regained 
the spacious hall aforementioned. Here a most perfect system 
was laid on for charging the cells of inner man and woman, the 
latter especially being charmed with an endless variety of 
delicious confectionery. 

Mr. WirsoN, in introducing the Mayor of Hammersmith, 
Mr. Alton Phillips, read a telegram from Mr. Hirst, the 
managing director of the General Electric Company, whose 
unavoidable absence through illness was much regretted. 

It being the King’s birthday, the Mayor asked the company 
to sing God Save the King, which was done most enthusiasti- 
cally. The Mayor then referred to the company, stating that 
they were the largest consumers of the Corporation’s current, 
spend a large amount in wages in the district, while the Corpo- 
ration were their customers for the excellent lamps made at the 
works. He proposed Success to the Company,” which was 
drunk in bumpers of champagne, which suddenly sprung up 
from nobody knew where. | 

Sir RicHARD Hawrtry then proposed a vote of thanks to the 
Mayor, and the builder, Mr. T. CHAMBERLAIN, gave some details 
of the building. 

Mr. С. Byuo, chairman of the General Electric Company, 
was next sung a Jolly Good Fellow," and his speech was taken 
as read. It reads as follows: I look upon this large attendance 
of ladies and gentlemen as an encouragement to British 
ladustries. There are а good many old friends amongst you 
who have known me and the scope of our enterprises for a 
great many years, but there are a great many also to whom 
some introduction of myself and our undertakings would at 
the present moment be appropriate, and, at the outset, I wish 
to ask your kind indulgence, if, throughout my speech, I refer 
а great deal to myself. Those who know me will readily 
understand that this is not done from any selfish motives, but 
mainly to draw from my own experience such lessons as cannot 
be found if I were to confine myself to generalities. We 
manufacture almost every kind of electrical apparatus and 
machinery. At Birmingham we have our large works for 
dynamo, motor, carbon, steel tubing, and electric light 
fitting. At Manchester we have our works for telephone, 
telegraph, bell arc lamp, switchboard, and electric light 
accessories. In the aggregate these works form the largest 
electrical undertaking in the country, and I, who am 
at the head of this enterprise employ now more than 
9,000 workpeople. The following is & short history of the 
“ Robertson " Electric Lamp Works : The late Mr. Fraser, our 
technical manager. Mr. Robertson, and myself, were the 
founders in 1895—10 years ago. The success of the works was 
slow at the beginning, but later on extension after extension 
became necessary, and the larger the works became the better 
and cheaper could we produce our lamps. We commenced 
in the old building which you see here; then we bought 
the adjoining land, covering about an acre and a half; 
subsequently we built the fireproof building, then. exten- 
sion No. 1, and now the present extension No. 2. We 
started here practically a new industry, and we ourselves 
taught the workpeople you see here, and not only those we now 
employ, but many more who have drifted elsewhere. Оп the 
head, of introducing а new industry into the country we may 
claim public credit. It is well known that on the system of 
free competition under which we have to work the starting of a 
new industry is almost an impossibility. If we are an exception, 
the reason lies mainly in the fact that we have two good men as 
managers Mr. Robertson and Mr. Wilson —who have produced 
an electric lamp far superior to the lamps made by our foreign 
competitors. This has enabled us to obtain the goodwill and 
support of the British and Colonial electrical trade, amongst 
whom the ** Robertson " lamp has become a household word, 


E 


and the demand for the ‘‘ Robertson " lamp has thereby not 
only increased, but we have been able to obtain а price not based 
upon competition alone, but on the merit of the article itself. 
I do not mind oonfessing that it fills me with pride to stand in 
this position to-day, that of the founder of an enterprise, not 
only successful, but one that has done good to the country at 
large ; but, proud as I am of this achievement, yet another 
feeling than pride fills me to-day, and this feeling is one of 
anxiety. I feel anxious for the safety of thechild that I havereared. 
To-morrow, circumstances may arise over which I have not the 
slightest control, which may pull down this whole edifice, and 
bring the work and worry of years to nought. Do you think. 
that it is a comfortable 5 to bein? Now, in order to 
explain this, I come to the subject which is uppermost in the 
minds of most of us at the present moment. I refer to 
the question of preferential tariffs which has been raised 
by Mr. Chamberlain. The matter is one which concerns 
manufacturers vitally, and upon which those who are 
employers of labour should be consulted, as they are the 
best able to speak from actual daily experience. Would 
you plant a valuable tree in an exposed ition, where 
it сап grow only in fair weather, but would perish by any wind 
that may come along? No, you would not. Look at this 
factory; as I have said, it is successful in fair weather; 
to-morrow it may be attacked, and in a year or two you may 
see it empty and deserted. I will explain. I have told you 
that we have been successful because we can make better goods 
than our foreign competitors. But there is another reason. 


‘Manufacturers of incandescent lamps on the Continent have up 


till now quarelled amongst themselves, and their power of 
competition in this country has been somewhat restricted, but 
they are beginning to combine. I can show you documentary 
evidence that a movement ів on foot to combine all the German, 
Austrian, and Dutch electric lamp factories, and what is their 


main object? It is first and foremost to kill the British 


industry of lamp-making and to capture the English market 
and that of our Colonies. And how will they doit? Not by 
any special invention or other meritorious achievement—no, 
first of all they will increase their price in their home market, 
thus becoming more powerful financially. This will mean 
increased output, and this open and undefended market is the 
place to get rid of that output. I say this may happen in a few 
years’ time—it may happen actually to-morrow. Iam entirely 
powerless, helpless. е success of my enterprise, the invest- 
ment of hundreds of thousands of pounds, the wages of my 
employés, the bread of my workmen depends, upon the action 
and is at the mercy of the foreign manufacturers. This isa 
dangerous position, one that cries for immediate relief. It is 
the duty of the State to provide policemen against burglars—it 
is the duty of the State to safeguard our industries against 
foreign attacks. We are in the midst of a fierce commercial war, 
and we are unarmed against the weapons of the whole world. 
This is how our present fiscal policy affects the master. 
How does it influence his workmen and their wages? Here, 
again, I, an employer of labour, am entitled to be heard 
throughout the country. I hold that you should listen rather 
to the experience of a man who pays in wages alone over. 
£6,000 per week than rely upon the opinions of men who never 
pay wages but to their butler, coachman, or coek. Four prin- 
cipal factors determine the rates of wages of manufacturing 
workpeople. Firstly, skill; secondly, competition ; thirdly, 
profits of the master ; fourthly, combination. With regard to 


the skill of a workman, in the factory wherein you are at 


present, the rates of wages vary from 8з. to £3. 10a. per week. 
A girl who wraps up the parcels and is unskilled is paid 8s., 
but if she acquires the knowledge of glassblowing or air 
exhausting she can command wages from two to four times as 
high. The same applies to the men ; the ratio of their wages 
ranges in accordance with their skill. Who teaches the work- 
men? The master. What gives them the chance of becomiag 
skilful? The enterprise of the master. But I say emphatically 
the system obtaining at present in our country, the uncertainty 
as to.the security of capital invested, and the want of the home 
market wherein to sell, makes it impossible for the master to 
be enterprising. I look forward with much concern to the 
future. If this system continues but a few years longer, the 
skill of an ordinary workmen, as well as the inventive capacity 
of а higher-class workman, will be of necessity of a much lower 
Standard than the skill of workpeople of other nations, and of 
necessity, too, it will tend to reduce their wages. As to com- 
petition, take facts as occurring in this very factory. Here are 
those workpeople— glassblowers. Look into their wages book. 
Two years ago their earnings averaged £5 a week. To-day 
they earn about 45s. à week. Six months ago our manager, 
Mr. Wilson, had to tell these men, You have earned these 
high wages because we did not feel foreign competition. It is 
getting more formidable. We cannot sell at the old prices owing 
to foreign competition. You must either consent to have your 
wages reduced or go." The English workman is exposed to the 
competition of the labour market of the whole world and he 
cannot retaliate. Owing to circumstances which I could explain, 
he has not felt as yet the full force of this competition, Į 
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hope he never will the result would startle even Sir Henry 
Campboll-Bannerman. The profits of the master are obvious. If 
the master earns good profits, he can pay good wages; if the 
profita are small, wages must go down. If there are no profits, 
there will be no wages. "Those politicians who affirm that the 
workman pays no share of the income tax (or direct taxation) 
may usefully ponder over this (apparently) schoolboy political 
economy. With respeot to combination, I am а believer in the 
usefulness of trade unions, I look upon them asa safety valve. 
We masters are human, and not perfect. Trade unions keep us 
in order. But trade unions are powerless against foreign com- 
petition. This is so obvious that I cannot understand at all the 
present attitude of those at the head of trade unions ; they 
ought to be the first and foremost in the country to cry out to 
relieve them of that competition over which they at present 
have not the slightest control All these four factors are 
influenced by free trade, and in each one of them the 
outcome must ultimately be reduced wages. Give our 
workmen that protection which every other workman on 
the face of the globe possesses, and his wages must go 
up. Mr. Chamberlain is right, and I emphatically endorse 
his oontention. Do away with the self-inflicted incubus of one- 
sided free trade and wages will rise. I say more: give me and 
my workmen our legitimate share in our home and Colonial 
markets, then not only will wages rise, but at the same time 
oost of production will go down. This statement of mine may 
sound a ox to many who are anxious to continue the 
policy of doing nothing, but again I must claim to know more 
about what determines cost of production than people who 
never have produced sixpennyworth in theirlives. I know well 
that many other considerations have to be reckoned with in this 
great question, but everyone of them, without exception, must 
be secondary to this consideration :. Will it harm or will it 
benefit the power of production of our people. In conclusion, 
may I be so bold as to warn you against the assertions of men 
who have no practical experlence. I am certain that you will 
not find the true solution of what our oountry wants at this 
preeent critical junctura in the Blue-books of the House of 
Commons or in the musty volumes of Adam Smith, Stuart Mill, 
or Ricardo—not even in the speeches of Cobden and Bright. 
No ; the truth you will find here, only here, among the engi- 
neers who work our machinery, among the chemists that ponder 
in our laboratories, among the clerks that reckon out the cost 
of production in our oounting-houses. 

Afterwards а fire was started in the yard, а man at once 
made a frantic rush at an alarm to let the people inside know, 
and in а twinkling all the hands had come out to look at it. 
Some were in such а hurry that they would not wait, and had 
to be carried down pick-a-back by the firemen. The company’s 
brigade of firemen rapidly laid a hoseway and had the fire out 
in no time. Joking apart, the display was very creditable, 
indeed, and showed two things—first, that the building can be 
emptied almost instantly, and second, that the men are well 
trained for an emergency which we trust will not arise. 


LONDON TRAFFIC ENQUIRY. 


Mr. E. Harper, statistical officer of the London County Oouneil, 
was the witness before the Royal Oommission on London Locomotion 
at their sitting last Friday. The verbal information he had to offer 
was supplemented by a huge mass of шч dealing with the growth 
of рор tion in Greater London in the nineteenth century, over- 
crowding, passenger traffic in London, omnibus routes and services, 
railways in London, overcrowded trains, etc., all of which will, no 
doubt, prove of the greatest value to the Commissioners in their 
deliberations, but are lacking somewhat in interest to those outside 
the Oommission. The e gave as to the growth of the popula- 
tion, etc., were directed to show that the tendency for business men 
to reside outside the rand was swelling, and that while the increase in 
the day population of the City was ever growing, the night ' popula- 
tion was decreasing rapidly, thus indicating the need for improved 
railway faeilitiee. He also showed that 14 million of males over 10 
years of age in Greater London were engaged 1n labonr, and were entitled 
` to have transport facilities provided for them. The witness touched 
on the importance of opening up further districts to the working-class 

ulation by means ef cheap transit. It was necessary to offer some 
inducement to workmen to live further out, and he showed that rents 
in the central area did not represent the true commercial standard, 
and the differences between the rest of the.county were insuffioient to 
cover a workman's travelling expenses and the extra cost of meals. 
Dealing with decentralisstion as a means of relieving the present con- 
gestion, he pointed out that local centres of business consisted mainly 
of shops, ава the large operations of commerce must continue to be 
transacted in the central area. Some relief, especially to the working- 
class population, might be obtained by the transfer of manufactories 
to the country. 

The Chairman: Would you be prepared to go so far as to say that 
workmen should be carried bac 
without any profit —1 would be pre to at least as far as 
that, because I have the precedent of Parliament, which has gone so 


far as to grant a remission of a certain portion of the passenger duty 


to railway companies, and part of a sort of parliamentary bargain that 
they should run these cheap trains which might not pay. ; 


and forward by locomotion | 


Mr. Gibb: Why do you suggest that the reduction should come off 
the carriage and not off the rent !—I should be equally pleased to see 
it come off both. Iam not prepared to say de nitely that the loss 
should fall on the back of the railways or on any particular back, but 
the interest of the community аз а whole will render it imperative 
that cheap means of transit should be provided. 

If so, why should not the community as a whole pay for it ?— 
Clearly that should be so, and the principle to some extent is 
embodied in the Cheap Trains Act. The maximum workman’s fare 
should be 2d. for 20 miles. 

In answer to further questions, the witness said he did not look 
upon the transfer of factories to the country as any real solution of 
the traffic problem. The witness was next examined as to locomotion 
in connection with railways, describing the methods and results of 
the railway companies in London and Greater London, referring, 
among other things, to the questions of fares and season tickets, 
mileage, and ре, and submitting a table showing the approximate 
speeds gr hour on the Tube” and other underground railways. 

The Commission adjourned. 


е . 


DISTRICT RAILWAY. 


—— 


OPENING OF THE LINE TO SOUTH HARROW, 


A small section of the electric line of the District Railway—from 
Ealing Common to Park Royal—was opened on Tuesday, the 23rd 
ult., on the occasion of the Royal Show. It had been intended to 
open at that time the whole of the new line, a distance of over six 
miles, from Mill Hill Park to South Harrow. A landslip caused by 
the recent heavy rains, however, prevented this, and the opening was 
then postponed for a fortnight. The very fine weather which set in 
during show week and the work rendered possible by it enabled the 
company to anticipate this date by a full week, and the line was 
oponer without singsong last Sunday for passenger and parcel traffic 

ong the whole distance. In the morning and evening half-hourly 
trains are run, and there is an hourly service during the day. The 
fares are cheap ; 1s. 1d. is charged for a third-class return from South 
Harrow to any part of the City, and there зге cheap season tickets. 
Second-class ticket-holders travel first on the electric line, where only 
first and third class carriages are provided. These are of the corridor 
type, airy and comfortable, and similar to those in use on the Central 
London Railway. The gauge is the ordinary 4ft. 8jin. There are two 
contact rails, a positive on the side and a negative in the centre of the 
track. The trains are intended to be composed of seven carriages each, 
the care at each end and that in the middle carrying motors. On this 
short line there are only four-car trains used, the cars at each end 
carrying each two оп geared motors, Accommodation for parcels 
is made on tſlese cars. The temporary generating station is situated 
at Alperton, on the Grand Junction Canal, and the plant there installed 
is identical with that which was used at Earl’s Oourt for the experi- 
ments between that station and High-street, Kensington, two years ago. 

The principal generating station at Oheleea is making progress, 450 
men being employed there at present, and it is expected that within 
three months this number will exceed 1,000. The new line runs 
through а beautiful and rising district, beginning at Mill Hill Park and 

roceeding thence, via Ealing Common, North Ealing, Park Royal, 

erivale-Alperton, Sudbury Town, Sudbury Hill, to South Harrow. 
It was built for experimental pu . and during the last two 
months a large number of tests have been carried out in order to 
arrive at a basis for the principal lines as far as current consumption 
and heating of motors are concerned. In one day as many as 165 miles 
were run, with a stoppage of 22 seconds at det 2, 500ft., and the 
valuable data thus obtained will be utilised in the general scheme. 
We are indebted to Mr. J. В Ohapman, the engineer, and Mr. Soar, 
the traffic manager, for the above details, the latter laying particular 
stress on the fact that this new line gives now а direct connection 
between the South and North of London by means of the junctions at 
Victoria, Charing Cross, Brompton, Ealing, Moorgate-street, etc. 


== 
SOUTHPORT CORPORATION TRAMWAYS. 


The accounts of the tramways undertaking for the year ended 
March 31 last shows that the total AD expenditure on that date. 
amounted to £116,888, or, as 1educed by sinking fund. £110,612. 
The traffic revenue was £16,179; total revenue, £16,387; working 
expenses, £11,231 ; interest on capital, £3,493; sinking fund, £2,884 ; 
net balance profit, £1,222 ; car miles run, 418,324 ; passengers carried, 
3,535,434 ; percentage of working expenses to receipts, 67 per cent.; 
average revenue per car mile, 9:4014.; and average working expenses 
per car mile, 6°44d. In his report on the year's working, Mr. T. J. 
Kendrew, the tramways manager, says the whole of the lines, cars, and 
electrical equipments have been kept in first-class condition, and a deal 
of extra work has had to be gone through at the depót, as the depart- 
ment have repainted nine double-decked cars, revarnished 11 cars. 
rewheeled 16 cars, and overhauled 20 cars, Ten of the double-decked 
cars have been fitted with the British Electric Car Company's patent 
destination boxes, which contain 12 names of destination, and have 
been feund very useful in cases where it was requiced to transfer a car 
from one section to another. Twelve care have been oquipped with 
Angier’s patent brake adjuster, which is proving very satisfactory. 
There has been only one case of a wire falling in the street, and this 
was due to a splicing ear breaking, and on no occasion have any of the 
trolley wires broken. The list of delays due to breakdown of the over- 
head equipment is very small, owing to the careful examination which 


has been regularly carried out. 
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THE FARADAY SOCIETY. 


Time brings about many changes and knowledge increases 
во that the study of а branch of а subject now occupies а 
lifetime, when а century ago what was known of the whole 
subject could be mastered in a short time. For some years 
too little attention has been paid by learned societies to 
that branch of physics yclept electro-chemistry, not because 
they did not appreciate its importance, but because they 
had not room for it. Thanks to the activity of a few 
energetic spirits during the past winter, a new society has 
been inaugurated to deal specially with electro-chemical 
questions. It has aptly Leen called the Faraday Society, 
because Faraday found empiricism and left exactitude. 
On Tuesday last a first meeting, well attended, was 
held at the Chemical Society’s rooms. Midsummer 
is not a usual time for such meetings, but probably 
a desire was felt to get into harness, and to show 
the kind of work it was proposed the society should 
do. The council are wise in their generation, for success 
depends upon the amount of patronage, and too many 
people are inclined to wait before joining a new society. 
Bis dat qui cito dat is as true now as when first uttered, and 
every member joining in the earlier months is more valuable 
than ten of those who join when success is assured. The 
only question to be asked in this case was if such a 
society was required, and there could be but one 
answer—an emphatic yes! The opinion was gene- 
rally favourable, and the promoters of the new society 
found many friends who possessed knowledge, energy, 
and ability, hence have been able to inaugurate the 
work of the society with a series of papers which set 
a high standard to the proceedings. There were no less 
than four papers prepared for the meeting, but in future, 
if real discussion is to be evoked, this number will no 
doubt be reduced. It is impossible to adequately discuss 
four papers on different topics in one evening. We have 
been told ad nauseam that this country lags in the race 
intellectually, commercially, and technically, but on the whole 
the statements to this effect have little foundation in fact, 
emanating as they do from sources where talent is at a 
discount, and the prizes go to the free and forcible writers 
It is interesting to find even in chemical research, where 
we are said to be woefully behind other nations, that the 
current number of the Chemical Society’s Journal contains 
some eighteen original communications, filling over two 
hundred and twenty-five pages of the Journal, with about 
two hundred and fifty pages of abstracts, so that if our 
chemists do not know what is going on in the world from 
month to month, it is not the fault of the society. The 
new society will not be so purely academic as the parent, 
but will have a leaning towards the practical, and will, 
indeed, be truly scientific. We in this agree with Mr. 
Swinburne, who said: “ All engineering — electrical, 
chemical, or otherwise—is purely a question of cost; 
there are many people who think that science is not 
science unless it is merely useless information,” rather 
than with a well-known professor and experimentalist,- 
who once told us that tbe scientific man, the investi- 
gator, should be content with the accumulating of facta, 
being certain that sooner or later the practical head 
would come along and use those facts. We prefer 
the man who has a definite object in view, and 
this object the utilisation of results for the use 
of mankind. Use depends upon cost, hence cost is an 
important item in the investigation. One other point. The 
formation of a new society is the formation of a new 
educational centre, and while the public mind is so oblivious 
to facta and to the truth as to accept such a dictum as that 
uttered by Mr. Asquith on Wednesday, and by scores of 
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others on previous occasions, to the effect that “there was 
one point in which Germany could boast a vast 
superiority, that was in her system of secondary and 
technical education,” such statement we emphatically 
deny. It arises through complete ignorance of facts 
and through the laziness of people who accept what 
someone else says without proper investigation. Look 
round our’ great industries Where do we owe any- 
thing to Germany? Is it in shipbuilding, or iron or steel 
manufacture, or cotton or woollen manufacture, or where! 
Echo answers, where? Much has been made of German 
enterprise relating to analine dyes. That was merely finance, 
nothing else. Look where you will, the result is the same. 
The spouters speak truths that are half truths, and, therefore, 
bigger lies than real lies, and more difficult to disprove. They 
compare an old ironworks in England with a new works in 
America, and draw conclusions disadvantageous to us. 
Why do they not compare the new with the new? Why 
not draw conclusions from factories under similar con- 
ditions, and not when the conditions are divergent? But 
we have left the Faraday Society, and have but a few more 
words. Its start is excellent, and we trust its career will 
be eminently successful. It needs support now, and all 
those interested in the work should give that support at 
once, 


CORRESPONDENCE. 


Ono man’s word is no man’s word, 
Justice needs that both be heard.” 


LAMP TEST. 


Siz,—We desire to bring to your notice a description of 
o opet va lamp test that we are now carrying out. 

he scheme of the tests is as follows: 40 lampe, all of 
16 ор. and 200 volts pressure, have been purch on our 
behalf by an independent party. There are 10 makers 
represented, and four lamps by each maker. The candle- 
power and efficiency are being measured at start and after 
100, 400, 700, and 1,000 hours buruing. The figures for 
the whole of the lamps will be embodied in our report as 
well as tables of averages. This report will take the form 
of a small book, and will be copyright. A single copy of 
this report will be forwarded to all subscribers of 23 guineas, 
and no copies will be sold cheaper than this. The report 
is intended for private circulation only, and must not be 
copied or used for advertising purposes. 

e believe that these results will be of considerable 
value, as the lamps are all subjected to identical conditions 
as to pressure variations, and are tested against the same 
standards. The lamps being tested are the following: 
Ediswan, Gabriel, Robertson, Maxim, Goossens - Pope, 
Sunbeam, Premier, B. T. H., Stearn, Cryselco. We regret 
that we are unable to test а larger number of lamps of 
each make, but the funds subscribed do not allow of this. 
We shall be glad to hear from you as to whether you 
would care to subscribe 2} guineas for a copy of the 
report. We should be greatly obliged if you would kindly 
mention these tests in your next issue. The lamps have 
now been burning over 900 hours, and the tests should 
now be completed within a few days.—Yours, etc., for and 
on behalf of Westminster Electrical Testing Laboratories, 

LANCELOT W. WILD, Chief Electrician. 


FORTHCOMING EVENTS. 


Institute.—Oongress and exhibition, Bradford, July 7-11. 
anicipal Electrical Association. — July 15 to 18, annual conven- 
tion, Sunderland. July 17, Middlesbrough Corporation luncheon. 

Irem and Steel Institute.—Summer meeting, Barrow-in-Furness, 
September 1-4. 

Municipal and County Engineers.—Moctings : Widnes, July 18; 
Aberdeen, August 20, 21, and 22 ; Hastings, September 11 and 12 ; 
York, probably in October. 

municipal Tramways Assvoiation,—Annual conference, July 8, 
9, and 10, at Glasgow. 


19 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 
597. Describe the electrical equipment of an electric automobile, with 
1 reference to the motor, or motors, and wiring. —D. 
598. In order to test high-tension cables, it is necessary to have ready 
means of varying the pressure to suit the test specified. Oan 
this be done best by adding to or reducing the number of trans- 
formers in series, or what is the best way '—G. M. B. 
ANSWERS. 


Question No. 589.— А shunt-wound 500.volt four-pole motor drives 
the circulating pump of a surface condenser, and as this motor is 
semi-enolosed, the two bottom sets of brushes are difficult to get 
at for cleaning „ etc. It is now proposed to use two 
sets of brushes only instead of four. What alterations must 
be made to the armature in present use! and if an entire new 
armature is necessary, show exactly how it must be wound. 


Answer to No. 589 (awarded 108.).— There are methods 
of cross-connections by which the number of brush sets 
may be reduced, but these have, to the writer's knowledge, 
only been applied to ring armatures. Mordey’s method 
of cross-connecting, used by him in the “ Victoria ” dynamo, 
consists in connecting the opposite commutator segments 
together. But considering the fact that the present 
armature is of the multiple-circuit type, and the peculiar 
features appertaining to this type of winding, it would 
probably be the best to put in a new armature, unless the 
constants adopted in designing are very conservative. In 
Fig. 1 is shown a diagram of a typical multiple-circuit 
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winding. The armature, in this case, has four circuits, 
each conductor carrying only one-fourth of the current 
input to the brushes. Consider the effect of taking 
away the lower two brushes. Now, one section of the 
armature will be carrying three-fourths of the total 
current, and the remaining three sections one-fourth. If 
R be the resistance of one-fourth of the armature, and C 
be the current input at the brushes, then we have the 
' heat loss with four brushes as 
C?, CR 
: (4) вест» 


and with two brushes 


{к^ Со) «sn (0)) 208 
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Hence we see that the “heat” loss has increased in the 
ratio of 1 :3—i.e., the rise in temperature of the armature 
will have also increased in the ratio of 1:3. At the com- 
mutator the losses will increase in the ratio of 1:2, and 
the radiating surface being the same in each case, the rise 
in temperature will increase in the ratio of 1:2. No 
account has been taken of the sparking constants, and 
the “reactance voltage”* of the coils undergoing 
commutation for the case with two brushes will 
be practically four times that when four brushes 
are employed. Hence we see that not only are 
the heat losses increased and likewise the efficiency 
decreased, but the reactance voltage has been raised to a 
rather dangerous amount, and that sparking will result 
unless the other constants of the machine are very 
conservative. 

All difficulties, however, oan be got over by using a new 
armature. The winding in this case would be of the two- 
circuit type, а typical form being shown in Fig. 2. For 


the sake of clearness the coils are shown of one turn each, 
but in actual praetice they consist generally of two, віх, or 
ten turns, being arranged as in Fig. 24, Fig. 1А showing 
the form of coil for multiple-circuit windings. On com- 
paring Figa. 1 and 2 it will be noticed that in starting from 
one segment to the next a quarter of the winding has 
to be passed over in Fig. 1, but in Fig. 2 a complete 
“round” of the armature has to be passed over. It will 
be convenient to state here the formula for E. M. F.—viz., 
Es си N where E is the E. M. F. generated in the 
armature; N, the number of magnetic cycles per second 


( per minute x poe; T, the number of 


turns in series between the brushes ; and M, the magnetic 
flux linked with each of the T turns. The value of T will 


be equal to the total turps on the armature divided by the 


number of paths through the armature. Hence we see 
that, other things being the same, for the same E.M.F. 
only half the turns will be required for a two-circuit that 
are required fora multiple-circuit winding. It must also 
be noted that the conduetors in a two-circuit winding have 
to earry double the current that they would with a multiple- 
circuit winding. The most important point, however, is 
the formula for winding. All two-circuit windings for 
four-pole motors require an odd number of commutator 
segments, and the number of the latter should always be 
prime to the number of poles. Thus, in the winding shown 


in Fig. 2, the number of commutator segments is 31. The | 


general formula for two-circuit windings is 
C=NY+2 т, 
where c= number of face conductors ; 
un number of poles ; 
m= number of windings (whether single, double, or 
triple) ; 
у = average pitch. 
* Bee “Electric Generators,” by Parshall and Hobart,” р. 175; 

also ап article on ‘‘ Electric Motors, by Mr. Н, M, Hobart, in 
Traction and Transmission, vol. iv., p. 141. : 


Jf 
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It should be noted that for two-circuit windings the 
piteh, y, is always forward, and not alternately forward and 
backward as in multiple-circuit windings. In all motors 
with two-circuit windings the armature has a single winding, 
two-circuit double windings being seldom Hence m 
will be unity, and the formula for a four-pole machine 
becomes 

c=4y+2. 


It should be pointed out that if the winding is to be 
singly re-entrant—i. e., of the ordinary type used in motors— 
y must be odd. In the diagram shown in Fig. 2, y is chosen 
as 15 and cas 62. If a new armature with a two-circuit 
winding is put in place of the present one, and the former 
proportioned so that the reactance voltage of the coils 
undergoing commutation is low, no sparking troubles will 
result. Two-circuit windings have а distinct advantage 
over multiple-circuit windings, in that equal voltages are 
induced in each half of the winding, even if the armature 


is eccentric with regard to the field (due to wear of 


bearings, etc.). This, however, is not the case with 
multiple-circuit windings, as in this case any eocentricit y 
of the armature causes unequal E.M.F.’s to be induced in 
the different portions of the winding, which set up cross 
currents and sparking. f 

The following tables may be of use in applying two- 
circuit windings. Table I. gives, for the case of plain two. 
circuit single windings, the number of conductors which 
are possible per slot for motors with from four to eight 


poles. 


TABLE I. 
Number of — Possible number of conductors or groupe of con- ~ 
poles. ductors per alot, for symmetrical windings. 
И / c зш Ө uw n . 14 — 
1 


pem n E шу. eet д 
e 2. 6 .. 10 .. 14 — 


In Table II. are given data of two armatures for two 
four-pole, 220-volt, 35-h.p. motors, one of which is a 
multiple-circuit and the other a two-circuit winding. 


TABLE II. 


35-h.p. 220-volt 36-h.p. 220-volt 
motor, 950 r. p. m. motor, 600 r. p.m. 


Style of winding q Multiple circuit Two circuit 
| single single 
Number of slots „„ 71 
Conductors per slot 8: жә 6 
Turns in series between brushes U xen 106°5 
Total number of conductors...... 568 osos 426 
Number of commutator segments 142: ала 213 
Reactance voltage (volts) ......... 27 — — 1°75 
Number of brush sets ............ Ф uw 2 
A. D. 


Answer to No. 589 (awarded 10s.).—If, as is most usual 
in small 500-volt motors, the armature is a series-coupled, 


Fic. 1. 


wave-wound one, the motor will run equally well with two 


or four sets of brushes, provided only that the commutator 
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is large enough for the whole current to enter at опе set of 
brushes without overheating i. e., with a current density 
not exceeding, say, 50 or 60 amperes per square inch of 
brush contact, assuming that carbon brashes are in use. 
И, however, the armature is a parallel-coupled, lap-wound 
one, it will be necessary either to cross connect every com- 
mutator platé to the plate of-equal potential diametrically 


Fic. 2. 


opposite to it, or else entirely to rewind it, making it into 
а series-coupled one. The latter alternative is preferable, 
as the cross-connections sometimes allow wasteful currents 
to circulate in the windings. | 

The motor mentioned has presumably a modern slotted- 
drum armature, and if so it will be a simple matter to 
determine by inspection whether it is series or parallel 


B 


Fic. 4. 


Fic. д. 


coupled. Fig. 1 shows the connections of a series-coupled 
armature, and Fig. 2 those of a parallel-coupled one, 
the dotted lines representing connections at the back 
and the full lines front connections. Figs. 3 and 4 
show the shapes of the single coils used for series and 
parallel windings respectively. It will be noticed that 
whilst in the case of a series coil (Fig. 3) the end connec- 
tion, A, at the commutator end slopes in the same direction 


ES 


Ев. 5. 


Fic. 6. 


as the connection, B, at the other end, in the case of a 
parallel armature (Fig. 4) the slopes at the two ends are 
oppositely directed. If a series coil has more than one 
turn, as would probably be the case in this machine, only 
the starting connection and finishing connection of each 
coil will have the characteristic slope, whilst the inter- 
mediate turns will slope as in a parallel-coupled armature 
(see Fig. 5, which represents such a series coil). In such a 
case only the external connection to the commutator must 


be considered. Occasionally only one of the connections is 
sloped, the other being brought straight out to the eom- 
mutator (Fig. б), but even in this case the slope of the 
ends, A and B, will serve to determine the winding as 
before. | | 

If from any cause the connections cannot be traced out, 
the point can be decided by measuring the armature 
resistance (not including the brush contact resistance), first 
with all four sets of brushes down, and then with only two 
neighbouring sets down on the commutator. If it is a 
series armature, the resistances will be alike in both cases, 
whilst if it is parallel coupled, the resistance will be three 
times as great with two sets of brushes as with four sets. 

If the armature proves to be a parallel.coupled one, the 
cross-connections between diametrically opposite commu- 


Fic, 7. 


tator plates mentioned above, can be carried out (a8 shown 
in Fig. 7) by means of a series of conneotors arranged in 
а 


two layers. These connections will probably be best 
carried out at the back of the commutator, and for this 
purpose the whole of the commutator connections will have 
to be temporarily unsoldered. If, instead of cross-connecting, 
it is decided to entirely rewind the armature, it may be 
necessary to provide a new commutator, having one segment 
less than the present one, in order to ensure that 
(number of segments x ab 2 shall be exactly divisible by 
the number of poles, which is a necessary condition for 
series-coupled armatures. If this has to be done, there will 
be a slight want of symmetry in the winding—two of the 
slots having rather fewer conductors than the rest—but 
this will have no harmful effect. The actual total number 
of conductors must be as nearly as possible half the present 
number (consistent with the above change in number of 
commutator segments), and the area of the wire used must 
be double that of the present wire. The winding can then 


| be carried out as in Fig. 1, making each coil span approxi- 


mately a quarter of the periphery.—Q. 

[Other answers to this question in next issue. Ep. E. E.] 

Question No. 590. — Describe fully the best way to make an aluminium 
rectifier for rectifying alternate current into unidirectional 
current, same to be suitable for working on 110-volt cirouit at 
50 cycles and carry one ampere. Explain how to form the 
aluminium plate. 

Best Answer to No. 590 (awarded 10s.).—' The idea of 
an aluminium rectifier is due to Mukelman, and its latest 
development to Pollak. The original observation of 
Mukelman was first made known in 1883 hy means of 
Niedemann's Annalen. He observed that a “formed” 
plate of aluminium — i e., one covered with an insulating 
or dielectric crust of aluminia and other compounds of 
aluminium—stopped the positive current, but not the other, 
and this, when interposed between an alternate-current 
generator and the wiring, secured a continuous current in 
the latter. The electrolyte used in the first experiment 
was acid (sulphuric), and the apparatus would not work 
with voltages above 20. With an electrolyte of potash 
alum 140 volts were reached, and Pollak has now reached 
200, although on a very small scale. 

In the latest form of apparatus Pollak uses a slightly 
acid solution of potassium phosphate as an electrolyte. 
The aluminium plates are formed by first macerating them 
for some time in a solution of caustic soda. The crust 
remains unaltered in air for an indefinite time, but 
gradually disintegrates in water or in aqueous solution. 
Hence, for the continued life of the rectifier it is necessary 
that the electrolyte should be run off the plates whenever 
the apparatus is not in use. Another important point is 
that the temperature, which rises during the operation of 
the battery, must not be allowed to reach 40deg C. above 
that temperature, the current is allowed to pass both ways 
to a large extent. The necessary regulation of temperatur e 
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can, of course, be effected by water jacketing the cell, but a 
much better and simpler plan is to use a cell in which the 
column of are ba is several times as high as the 
aluminium plates, then radiation and eonvection do all the 
cooling that is necessary. Such a cell can be used for four 
hours on end without overheating. The life of a formed 
aluminium plate, if overheating does not take place, is from 
500 to 800 hours. Then the crust begins to crumble, chiefly 
on account of the action of the hydrogen bubbles. The 
apparatus must, of course, be quadrupled as shown in the 


me 
A, alternator ; a, aluminium plates ; c, carbon plates. 


саста, if both phases of the alternate current аге to be 
e use of, во ай to have the polarity of the aluminium 
Pee reversed synchronously with the direction of the 
ynamo current. The smallest cell that could be made 
would pass one ampere, but as carbon and aluminium sheets 
are so cheap there is no object in making the cells too 
small. Ву inserting a variable resistance in the alternating 
. circuit, any current desired could be obtained as long as 
the rise in temperature of the rectifier did not exceed 
50дер. to 40deg. C. If a single cell only is used, one 
cannot be certain that the rectified current is truly 
unidirectional, as a single cell does not always keep out the 
positive half of the alternating current.—C. A. B. 


Answer to No. 590 (awarded 5s.).—The applicability of 
an aluminium electrode to the rectifying of an alternating 
current results from the remarkable fact that when 
employed as the anode it interposes an enormous resistance 
into the circuit, though behaving normally when a cathode. 
The very fact of this metal not being rapidly acted upon 
by dilute sulphuric acid is in itself peculiar, since it is 
rapidly dissolved by hydrochloric acid and many salt 
solutions, moreover, even by pure water. Though the 
abnormal behaviour of aluminium was noted so long ago 
as 1854, when Wheatstone was determining its place in the 
voltaic series, it was not till 1897 that Pollak and Gritz 
independently proposed its employment, in conjunction 
with a carbon cathode, for rectification. Of recent years, 
though by no means very efficient, this application has been 
brought into much prominence. The cause appears to be 
that the anode becomes coated with a layer of hydroxide, 
Al(OH),, through which the ions Al and SO, are unable to 
diffuse. This view of the matter has, indeed, been proved 
by the work of Taylor and Inglis, who constituted an 
anode of platinum coated with the hydroxide, which had 
the same property. 

To construct а rectifying cell it is only necessary to 
immerse a piece of sheet aluminium—for one ampere about 
4in. by 6in.—and a carbon or other plate or rod in dilute 
sulphuric acid. The positive of the rectified circuit is 
connected to the carbon, the negative and the aluminium 
to the alternating mains. It must not be assumed, how- 
ever, that the current will be entirely rectified at the 
frequency mentioned, for, as shown by Wilson, transforma- 
tion is not complete at a higher frequency than 15. There 
will be only а preponderating current in one direction, and 
this becomes less and less excessive as the frequency is 
raised. The action may nevertheless be made more effective 
if several such cells are placed in series.— .? 


TRADE NOTICES AND NOVELTIES. 


Continuous-Current Motors. 


The latest type of motors of the Electrical Company, Limited, 
has been designed to meet the growing demand for machines 
oocupying small space and of light weight, and possessing a 
large overload capacity. The chief characteristic of this type is 
that the brushes are fixed independently of the load, The 


machines are of the protected (semi-enclosed or enclosed) type, 
and are shunt or series wound, but larger machines сап also be 
compound-wound. The 
of a continuous run of six hours at full load the temperature of 
no part of the machine will exceed 80deg. F. above the 
surrounding atmosphere in the semi-enolosed tope, or 90deg. F. 
in the enclosed type. The machines from E.G. 5 to 
E.G. 100 are designed to stand an overload of 25 per cent. for 
one hour, the larger machines 96 per cent. for two hours, with- 
out undue heating or sparking at the brushes. The two 
smallest E.G. 5 and E.G. 10, are two-pele machines ; 
the larger types, E.G. 20 to E.G. 650, are of the four-pele type. 
The field magneta are accurately bored and d ed to ensure 
a perfect magnetic balance of the armature. The poles are 
constructed of laminated wrought iron, firmly attached to the 
cast-iron frame. The bearings are carried on brackets, which 
are bolted on to the frame. These brackets are so per Чак 
that the motor сап be fixed either. on floor, wall, or ing. 
The bearings are provided with self-oiling rings and means for 
drawing off the oil. The openings in the bearing brackets are 
closed by covers, fitted with felt kets. These covers are 
pore: with small handles, so that cher can bo easily removed for 

spection of brushes. The field coils are former-wound, wrapped 
in insulating cloth, dipped in insulating varnish, and thoroughly 
haked, so as to be absolutely impervious to moisture. They are 
arranged on the poles so as to be well ventilated by the revolving 
armature, and thoroughly protected against mechanical injury. 


Electrical Company's Continuous-Current Motor, latest type E.G, 


The armature is of the slotted drum type, the oore being built 
up of laminated iron firmly secured to the shaft. Ventilating 
channels parallel to the shaft are provided. The armatures of 
the larger machines are also provided with space between the 
laminations to ensure a more efficient ventilation. The arma- 
ture ooils are former-wound, impervious to moisture, and 
furnished with thoroughly damp-proof insulation. The com- 
mutator is built up of hard-drawn copper bars of high con- 
ductivity, insulated from one another and the sleeve with mica. 
The brush-gear is designed for carbon brushes, each brush 
having a separate spring to take up the wear automatically. 
The tension of the springs is adjustable, so that a constant 
pressure on the commutator is obtained, even when the brushes 
are worn down. The screw fixing the position of the brush- 
gear in the smaller sizes is intentionally placed in an inaoces- 
sible position, so that the brushes cannot be moved. The 
terminals are outside the motor, and are protected by а metal 
hood. Separate terminals are provided for armature and field 
wiodings. The insulation has been made a special feature of 
this type. We are informed that it has proved thoroughly 
reliable under the most adverse conditions, and that, in order 
to put it to the severest test, tho firm erected some months ago 
an open type motor on the roof of their premises, and have left 
it exposed night aud day in all conditions of weather since its 
ereotion. 
Patent Filters. 


Messrs. Bell Bros., 41, Corporation-street, Manchester, and 
Calder Ironworks, Ravensthorpe, Yorks, have just issued an 
illustrated pamphlet descriptive of the Bell patent process for 
purifying and softening all classes of river, well, or other waters 
for bleaching, dyeing, wool-scouring, milling, paper-making, 
cotton spinders, silk manufacturers, laundries, wire works, 
hydraulic works, boilers, and other purposes; also for water 
supplies of cities, towns, etc., and for purifying sewage and 
factory effluents, also for purifying black soda lye in soda- 
recovery plants, and the purifying of sugar, eto. We are 
informed that over 25,000,000 gallons of water are purified by 


machines are so rated that at the end 
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this system per day, and refer our readers to the booklet for 
details of the process. 
Safety Wiring. 

The illustration herewith shows a display of the Simplex Steel 
Conduit Company's fireproof system of conduits and fittings 
for safety electric wiring. It consists of two cases arranged on 
stands, made up of the conduit and fittings of the company’s 
manufacture, with roof to each and boards at the back on which 
are mounted the various fittings and acoessories, showing their 
application. The front is left free for а framework of tubes 
on which lamps are connected up by means of celling-rose 
boxes, pendant boxes, lampholder fittings, etc. On the hori- 
zontal tubes are shown а number of porcelain connection 
fittings having the inspection covers removed so that the wires 
may be seen connected to the terminals on the porcelain 
interiors. This arrangement illustrates how with a complete 
system of this kind the whoie of ап installation may be readily 
tested and inspected throughout by the removal of an inspec- 
tion cover. The tubes and fittings are shown enamelled and 


Cowan of the Key Engineering Company, returned last week from a 
six weeks’ trip to the United States. We are informed that the 
раша object of Mr. Andrews's visit was to assist the Stanley Manu- 
acturing Company in the development of his United States 
which were acquired by that oompany last year, and that Һе has also 
succeeded in transacting a censiderable amount of other business, both 
in introducing English engineering specialities in the American market 
and in the obtaining and папа ри of several American novelties, which 
will shortly be put on the English market by the Key Company. Mr. 
Andrews is resigning his appointment of consulting engineer to the 
Hastings Corporation, so that ke will be able to devote his entire 
attention to the management of the a 5 in the Manchester 
and Northern district. Mr. Oowan will look after the company in the 
€— southern district. 

r. C. 
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Safety Electric Wiring. 


galvanised for screwed or socketed junctions and are of a first- 
class finish, all the fittings being subjected to a sand-blasting 
process before leaving the works, and the tubes have a smooth 
bore throughout, so that no abrasion of the wires can take place 
when iie. ipd In the cases and on the panels at the back are 
shown the more important of the fittings, as bends, tees, 
junction, draw-in and branching boxes, also saddles, crampets, 
and clips for erecting, together with plugs for fixing to the walls 
of a building. - 


PERSONAL. 


We offer our hearty congratulations to Mr. John Gavey, engineer- 
in-chief to the Post Office, on his appointment to the Oompanionship 
of the Bath. Although Mr. Gavey is an eminently worthy repre- 
sentative of electrical engineering, we should have liked to have seen 
the names of a few more members of the profession figuring in the list 
of birthday honours this year. As it is, he stands alone in hie well- 
merited honour, and we are sure that he has the best wishes of all 
who are acquainted with the excellent work he has done in the past 
50) years in connection with the Post Office telegraphs. 

Mr. Leo Andrews, joint managing director with Mr. Q. J. 


also been appointed electrical engineer to the company from July 1 


in succession to Mr. J. W. Fletcher, who retired from the service on 
that date. His office will be at Crewe. 

The Electric Lighting Committee of the Edinburgh Town Oouncil 
recommend the salary of the resident electrical engineer to £850. 


APPOINTMENTS VACANT. 


Tramway Manager, Corporation of Walsall, £200 a year, July 11. 

worms Foreman Platelayer, East Ham Tramways, £3 per 
week. 

Mains Foreman, W. E. Milns, Electricity Works, Grantham, 
£2 per week. 

Electrical Engineer, Aldershot Urban Distriot Council, £200 per 
annum, July 8. 

Assistant Electrical Engineer, Corporation of Torquay, £156 
per annum, July 20. Ш 

Assistant Electrical Engineer, Llandudno Urban District 
Council, £100 per annum, July 11. 

Electric Lighting Engineer, Municipal Oorporation of Port 
Elizabeth, Messrs, Davis and Soper, £600 per annum, July 9. 
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LEGAL INTELLIGENCE. 


HULL TELEPHONES. 


Mr. Justice Buckley, in the Chancery Division of the High Court, 
gave judgment on Saturday in the case of the National Telephone 

ompany v. the Mayer, etc., of Kingston-upon-Hull, which raised the 
question whether under the Telegraph Act of 1899 the Telephone Com- 
pany were entitled to a renewal of their license to maintain and use a 
telephone system in the city and county of Hull, 

His Lordship read a written judgment dealing in extenso with the 
various Acts of Parliament bearing on the case from the Telegraph Aot 
of 1863 down to 1899. He said the result of the varioua Acts was that 
the Postmaster-General had a monopoly, with the right to grant 
licenses of the telephonic and telegraph systems, subject, however, to 
the obligation to obtain the consent of the district authority where'an 
underground system was contemplated. The Telephone Company had 
laid down systems under license from the Postmaster-General, and had 
sold to the Post Office their trunk lines, retaining the local areas, 
amongst which was Kingston-upon-Hull. By an agreement between 
the company and the Corporation, dated November, 1897, the 
company were licensed to exercise all the powers of the Postmaster- 
General, with a proviso, however, that where the system was 
to be underground further eonsent of the Corporstien should be 
obtained. In 1899 the Corporation obtained an Act authorising them 
to lay down a telephone system in their ares, but the Act contained 
a proviso that where there was already a system under license from 
the Postmaster-General that lieense should bo continued for the 

riod of the license granted to the Corporation. The Oorporation of 

ingston-upon-Hull were alarmed, as he theught unnecessarily, at 
а clause it was pro to introduce in the Bill, and they gave the 
company notice, as they were entitled to do, to determine the agree- 
ment, and on Aug. 5 they passed a resolution to determine six months 
from that date. The Act was on Aug. 9, 1899, but the Cor- 
poration did not obtain their license until February, 1900, long after 
the expiration of the notice. He held that the resolution determining 
the agrement was validly passed. The company’s system enly 
existed on sufferance. They could therefore not claim the benetit of 
the Act, and he must dismiss the action with costs. His Lordship 
expressed а hope, however, that some arrangement would be come to 
which would avoid idle waste of money in taking up the company’s 
system and laying down a new one. 


ee 


COMPANIES’ MEETINGS AND REPORTS, 


BRITISH ALUMINIUM. 


The report states that the profit for the year ended Dec. 31, 1902, is 
£20,770. This is insufficient to meet the debenture stock interest, 
depreciation on plant, etc., and charges on stocks of metal by £3,392, 
and the debit balance has therefare been increased by this sum to 
£22,357. In accordance with the arrangements made with the deben- 
ture holders last autumn, payment of interest due on Nov. 1, 1902, 
and May 1, 1903, was postponed, and deferred warrants have been 
issued to the stockholders for the amounts accrued due to them. The 
£10,000 authorised to be raised in priority to the debenture stock was 
borrowed in January last, and 22,000 has since been re 
sales of aluminium continue to increase so satisfactorily that the Board 
has deemed it necessary to take steps to extend the water-power 
installation at Foyers by the erection of two more dynamos, and to 
increase the eapacity of output of the several works of the Company. 
These extensions will involve considerable expenditure, which the 
Board hopes to provide without making any fresh issue ef capital or 
increasing the debenture debt. Relations with the other aluminium 
producers continue to be of a friendly character. The original under- 
standing with them was modified last January to the future advantage 
of the Company. A considerable reduction in the cost of the manu- 
facture of carbide has been effected, which justifies the Company 
continuing this branch of the business. 


J. G. WHITE AND CO. 


Presiding over the ordinary general meeting of the shareholders in 
this Company, held at the offices, Oollege-hill, E.C., Lord Arthur 
Butler said the profit and loss account for the half-year ended Feb. 28 
last showed a balance of profit of £14,628, which compared favourably 
with former results. After bringing forward the balance from the last 
report—namely, £11,469—the total to the credit of profit and loss 
was £26,097. Generally speaking, he thought the accounts showed а 
distinct advance in the position of the Company as compared with 
former years. The capital had hitherto proved sufficient for the Oom- 
pany's construction business, bat recently several favourable proposi- 
tions had been under consideration, in which the question of financial 
assistance was an important factor, and the directors find it advisable, 
in order to extend the scope of business, to propose a further 
increase in the capital of the Company. The Company had recently 
tendered for the complete censtruction of the Derby Corporation tram- 
ways, and he was glad to be able to say that the committee of the 
Council had recommended its aceeptance. With regard to the proposed 
method of declaring dividends, he should explain that the result of 
the half-year's trading quite justified the declaration of a 10 per cent. 
dividend on both classes of shares; but if this plan were adopted 
without explanation, shareholders would, no doubt, look for а con- 
tinuance of dividends at the same rate, and this the directors con- 
sidered, when coupled with the necessity for providing a reserve fund, 
wight be placing too heavy a burden on the resources of a young 
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company. For this reason it was proposed to adopt the policy of 
declaring a dividend at a rate which the directors considered, from the 
business outlook, the сорау would be able to maintain for the 
ensuing year, and a special dividend based entirely on the resuits of 
the trading in the past half-year. He moved ‘‘that the directors’ 
report and statement of accounts, as at Feb. 28, 1903, be and are hereby 
received and adopted.” 

Mr. A. N. Connett seconded the motion, which was then put and 
carried unanimously. 

The Chairman next moved: ''That dividends be sanctioned and 
deelared as follows: (а) а dividend, free of tax, at the rate of 8 per 
cent. per annum on the 6 per cent. cumulative preference shares for 
the half-year to Feb. 28, 1903, absorbing £3,258. 138. Ad.; (b) a divi- 
dend, free of tax, at the rate of 8 per cent. per annum on the ordinary 
shares, for the half-year to Feb. 28, 1903, absorbing £2,000; (с) a 
special dividend, free of tax, at the rate of 2 per cent. per annum on 
ilie preference and ordinary shares for the half-year to Feb. 28, 1905, 
absorbing £1,314. 13s. 44.” 

Mr. W. C. Burton seconded the motion, which was unanimously 
agreed to. 

The sum of £5,000 was allocated to reserve fund, and 814,525 
2s, 3d. was carried forward to the next acoount. 


- — 


ELECTRIC CONSTRUCTION. 


The annual report of the directors te May 31 last states that the 
net profit for the year is £20,736. 198. 9d., and, adding the balance 
brought from last year, £3,504. 6s. 1d., the amount available for 
distribution is £24,241. 5s. 10d., which the directors reeommend 
should be appropriated as follows : dividend at the rate of 77 per cent. 
per annum on the preference shares (to be paid on July 51 next), 
£4,394. 12s. ; dividend at the rate of 6 per cent. on the ordinary 
shares (one-half to be paid on July 31 next, and one-half on Jan. 50, 
1904), £13,452; general reserve fund, £2,000; balance carried forward 
to next account, £4,394. 13s. 10d.—total, £24,241. be. 10d. The 
general reserve fund will then amount to £34,000. The buildings and 
plant have, as formerly, been thoroughly maintained out of revenue, 
and £5,000 has been credited to depreciation account, which now 
amounts to £48,000. The past year has developed increased com- 
petition among both home and foreign manufacturers of electrical 
machinery, with the conscquent reduction in prices, but the Company 
has successfully maintained its position, and the nct result of the 
business is approximately the same as last year. The directora have, 
therefore, much pleasure in recognising the ability and ekill of the 
management and men by recommending the distribution among them 
of the usual bonus. The new financial year opens with a larger volume 
of orders in hand than at the same time last year, including contracts 
for two important installations of electrical plant, one for his Majesty's 
Governmentin Gibraltarand the ether for the Corporation of Wellington, 
New Zealand. The traffic and net revenue of the Madras electric 
tramways continue to grow satisfactorily. and according to the present 
prospects the improvement will be more than maintained in the current 

еат. 

E ABSTRACT OF PROFIT AND Loss ACCOUNT, 


Expenditure. £ asad. 
Interest on loans and debetures, paid and accrued ... 12,620 4 4 
General charges ................................................ 19,070 17 5 

Maintenance of plant and buildings, £3,735. 11s. 2d. ; 
depreciation account (amount appropriated), £5,000 8,735 11 2 
Net profit carried to balance-sheet ........................ 20,736 19 9 
£61,163 12 8 

Income, 
Gross profit on manufacturing and contracting......... 48,233 Т 5 
Rents, pupils’ premiums, an sundry profits............ 5,293 5 0 
Profit on running Madras electrie tramways ............ 5,837 1 0 
Dividends on shares of other companies 5,768 4 3 
Transfer Dio: os oom лента Аг 8 $115 0 
£61,163 12 8 
ABsTRACT or BALANCE-SHEEr. 

Capital and Liabilities. £ s. d. 
Capital authoriseoeeneeeee cm- Z . 400,000 0 0 
e . А зн назы 286,980 0 0 
Debentures issueůU—PP M ll q 246,800 0 0 

Loans (secured by deposit of shares in other com- 

Min ОЛ ОЛО О ОО Л ЛО О 60,000 0 0 
OFGdItOPR. 5ана еол орла авала „455 19 5 
, . ЫЫ 6,882 5 4 
Depreciation account amount at credit per last 

account, £43,000; credited from profits for year 
ended May 31, 1905, 25,000 ........................... 48,000 0 0 
General reserve funnC4Laſi . . 32,000 0 0 
Profit and loss account nene 24,241 5 10 
£741,357 10 5 
Assets. £ в. d. 
Properties, patents, and goodwill ........................ 385,388 1 1 
Shares of other сотрап1їез................................... 81,503 10 6 
Sundry debtors (after providing for bad debts)......... 103,767 11 5 
Madras electric tramways .................................... 87,675 6 9 
Works and contracts in progress (cost 23,131 4 4 
Finished goods and materials on hand (cost or under) 32, 192 13 10 
Bills тесеіуяЫіе ..................... анана. 2,059 16 11 
Investment —£10,000 consol . 9,100 0 0 
Cash at bankers and in hand 16,741 5 7 
£741,357 10 8 
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RAND CENTRAL ELECTRIC WORKS. 


On Friday the annual meeting of the shareholders was held at 
Winchester House, Sir O. Rivers Wilson presiding. 

The Chairman expressed the hope that the shareholders would view 
the report in the light of the circumstances which had prevailed during 
the period under review. The military guard in charge of their works 
was not withdrawn till June, and it would readily be understood that 
the influence of the war affected the Company’s operations during the 
whole of 1902. Dealing with the accounts, he pointed out that the 
balance of their claim against the Imperial Government in respect of 
damage to the plant done by the Boers amounted to £2,729. The 
Company's works were attacked in consequence of the assistance 
which they were able to render to the military authorities, so 
that he thought they had good grounds for their application for 
compensation. Before the outbreak of hostilities they had con- 
tracts with mines using 980 stamps. Only 225 of these were 

working at the commencement of the year under review, and the 
number gradually increased until it reached 530 at Dec. 31 last. So 
soon, however, as the mines were able to use the full power contracted 
for, and other contracts which were under consideration had been con- 
cluded, the Compeny's plant would be taxed to its utmost capacity. 
The Board had come to the conclusion that the time had arrived to 
provide additional plant, and with that object had ordered a fifth 
engine. It was expected that the cost would be £30,000, but arrange- 
ments had been made to find the money without calling on the general 
body ef shareholders. The prospects of the Company were decidedly 
good. New fields were being opened up in the direction of their 
works, and that fact alone painted to the probability of their having 
to meet a demand for a considerably larger amount of power. He 
concluded by moving the adoption of the report. 

Mr. G. Zwilgmeyer seconded, and the motion was adopted 
unanimously. 


ELECTRIC AND GENERAL INVESTMENT. 


The report of the directors for the year ended May 31 last states 
that the profit and loss account shows a gross profit on the transac- 
tions of the year of £19,424. 10s. 5d. After deducting all general 
charges and the interim dividends already paid on the preference and 
ordinary shares, and providing for the proportion of the final dividend 
accrued on the preference shares to May 31, 1905, there remains а net 
balance of £8,996. 19s. 7d., to which the directors propose to add, by 
transfer from ‘‘ provision for contingencies,” £1,003. 0s. 5d., making 
a total of £10,000. The directors recommend that this amount be 
distributed as follows: ordinary shares—to the payment of a dividend 
of 5e. per share for the year ended May 31, 1903, of which 2s. per 
share was paid ad бег in December, 1902, leaving 3s. per share to 
be paid on July 8, 1903, £3,000; to the payment of a bonus of 
2s. per share for the year ended May 31, 1905, £2,000; to the 
payment of а dividend of £50 per share for year ended May 31, 
1903, on founders’ shares, £5,000—total, £10,000. The trustees for 
the ordinary shares reserve fand propose to distribute to the holders 
of such shares a sum of 6d. per share, making, with the above-men- 
_ tioned dividend and bonus, a total present distribution of 5s. ба, per 
share, or 7s. 6d. for the year on each ordinary share. The trustees 
for the founders' shares reserve fund propose to distribute to the 
holders of such shares a sum of £5 per share, making, with the above- 
mentioned dividend, a total distribution of £55 on each founders' 
share for the year. The above-mentioned payments will be subject to 
the deduction of income tax. 


ELECTRICAL POWER STORAGE. 


In their report on the year ending May 31 last the directors state 
that the profit for the year, including the balance of £854. 14s. 9d. 
brought forward, is £11,985. 17s. 10d. Out of this sum the directors 
have carried £5,000 to the reserve fund and £1,000 to the contingent 
fund. They recommend the payment of a dividend of 6 per cent. on 
. the ordinary share capital, which will absorb a further £5,389. 13s. 7d., 
and leave £594. 4s. 3d. to be carried forward. The buildings, plant, 
tools, etc., have been maintained in thorough repair and condition at 
a cest of 55,502. 9a. 8d., which sum has been provided out of revenue. 
The directors have in to record an increase in the business, the 
output having exceeded that of any previous year. Every type of 
cells has been represented in the increase, power, lighting, automobile, 
and launch cells having all been in larger demand. In censequence of 
the numerous orders received, especially for the Company's largest 
types of cells, it has been found necessary to increase the forming 
space at the works. А new floor has, therefore, been added to the 
main shop at Millwall to enable the Company to keep pace with the 
orders received. During the year the Company has installed batteries 
in many of the largest central stations in the kingdom, and the 
number of repeat orders received affords most satisfactory evidence of 
the efficiency and value of the Company's manufactures. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION. 


The report of the. directors for the year ended Dec. 31, 1902, 
states that the gross receipts for the year amounted to £41,828. 

8s. 2d., and the expenditure to £30,463. 1s. 2d., including £2,000 
` placed to depreciation and renewals account, interest on debentures 

m date of issue, cost of repairs and maintenance, and all other 
expenditure properly chargeable against revenue, leaving a net profit 
of £11,565. 7s. After deducting the dividend on the preference shares 
accrued to Dec. 31, 1902, and adding the balance of £600. Os. 4d. 
brought forward from the last account, there remains an amount 
available for distribution of 26,965. 7s. 44. This the directors recom- 
mend should be applied as follows: to be placed to the reserve (sink- 


ing fund), 22, 100; to the payment of a dividend at the rate of 44 per 
cent. per annum on the ordinary shares, £4,500 ; to be carried forward 
to the next account, £365. 7s. 4d. During the past year £60,000 44 per 
cent. debenture stock has been issued. The expenditure chargeable 
to capital account during the year amounted to £46,114. Os. 6d., 
making the total amount expended to date on electric traction 
£284,514. 14s. 2d. The extension through Stourbridge to Lye was 
opened on Nov. 1 last. In order to cope with the increasing traffic, 
eight additional cars of large carrying capacity have been purchased. 
A Bill is being promoted in the present sessiou of Parliament to con- 
firm the agreements made with the various local authorities for the 
extension of the tenure, and to authorise the local authorities of the 
districts served by the Company to grant leases to the Company of 
the lines within their area, after they have purchased same, and for 
other general purposes. 


NEW GENERAL TRACTION. 


The report of the directors for the year ended March 23 last, to be 
presented at the meeting on the 2nd prox., shows gross profits for the 
year £11,585, after charging the sum of £5,714 for general expenses, 
salaries, directors’ fees, interest en loans and legal expenses. After 
deducting £9,064, being 5 per cent. interest on the Company’s out- 
standing mortgage debentures up to March 23 last, there remained a 
balance of £2,521. To that balance has to be added the sum of 
£11,662 brought forward from last year, making a total amount of 
£14,183 atanding to credit of profit and loss account. The directors 
recommend that this should be carried forward. The disappointing 
results of the past year are attributed to the prolonged delay in com- 
pleting the tramways belonging to the Philadelphia, Morton, and 
Swarthmore Street Railways Oompany, of which thisCompany holds the 
securities, and the bad weather during the spring and summer of 1902, 
which seriously affected the earnings of all the company's English 
tramways. In last year's report it was mentioned that the completion 
of the Philadelphia system was dependent upon a decision of the 
Supreme Court then awaited from day to day. That decision was not 
given until Oct. 13 last, and the judgments of the Lower Court and of 
the Court of Appeal were thereby reversed. As a result the Company 
could not make the short connection with the terminus in Darby as 
originally planned. Upon the occasion of Mr. Hopkins's recent stay 
in Phila elphia measures were taken to overcome the difficulties which 
had thus arisen. New rights of way into Darby have recently been 
acquired, and the laying of the track is now proceeding satisfactorily. 


BRITISH ELECTRIC TRACTION. 


The report of the directors for the year ended March 31, 1903, states 
that the profits, including £27,438. 7s. brought forward from last 
year, amount to £266,399. 18s. 10d. This does not take into account 
the premiums, amounting to £90,337. 4s., received in respect of new 
share and debenture capital, and which have Leen carried direct to 
reserve. After deducting the proportion of geueral expenses charge- 
able to revenue, and also the expenses ineurred in connection with 
schemes not proceeded with and written off, contributions to super- 
annuation fund, and interest-en debenture stock, there remains a net 
profit of £208,161. 14s. 11d., which the directors propose should be 
applied as follows: reduction of licenses and testing of new systems 
account, £2,500; reduction of furniture account, £551. 13s. 7d.; 
dividend at the rate of 6 per cent. per annum on the preference shares 
for the year ended March. 51, 1903, including the dividend pad to 
Feb. 15, 1903, and proportion of dividend payable Aug. 15, 1903, 
accrued to date, £74,760. 98. 7d. ; dividend at the rate of 10 per cent. 
per annum on the ordinary shares for the half-year ended March 31, 
1903, making with the interim dividend at the rate of 6 per cent. 
pr annum paid for the half-year ended Sept. 30, 1902, a total 

istribution of 8 per cent. for the year, £105,437. Оз. 9d.; carried 
forward to next aecount, £24,912. 11s. The reduction of the 
dividend on the ordinary shares by 1 per cent. for the year is 
mainly due to a larger amount of new capital having been raised 
during the past year which has not yet become productive of profit, 
though ranking for dividend. Capital account: In June, 1902, 
20,000 ordinary shares were alletted to the shareholders at in 
accordance with the proposal approved by the shareholders, Rud con: 
tained in the last annual report of the directors. In November last an 
issue was made of 75,000 preference shares at the price of £12 per share ; 
37,500 shares of this issue were underwritten for а commission of 10s. 
per share, and 37,500 shares were allotted. A further 5,215 ordinary 
shares and 11,447 preferenceshares have also been issued as fully paid up 
to the holders of 32,150 ordinary shares, and 68,682 preference shares 
of the Brush Electrical Engineering Company, Limited, in exchange 
for their shares in the Brush Company. There have been issued as 
fully paid-up 8,855 ordinary shares and 7,490 preferenee shares in 
exchange for shares in the Electrical Power Distribution Company. 
The absorption by the Company of the Electrical Power Distribution 
Company bas been completed, and the latter company is now in course 
of liquidation. There has also been issued £212,912 5 per cent. per- 
petual debenture stock, and £35,754. bs. 8d. has been received on 
account of further stock to be issued. The total premiums received 
im respect of these issues, after deducting the expenses, amount to 
£90,337. 4s., and the whole of this amount has been added to reserve, 
which at the date of the accounts stood at £550,042. 88. 10d. 
‘Phe subscribed share and debenture capital at March 31, 1905, was 
£1,320,660 in ordinary shares of £10 each, £1,564,370 in 6 per cent. 
cumulative preference shares of £10 each, £1,023,818 in 5 per cent. 
pe:petual debenture stock — total, £3,908,848. Contracts and under- 
takings : The balance under this head, after deducting the cost of under- 
takings transferred, and after writing off expenses incurred in respect 
of schemes not proceeded with, but including a proportion of general 
expenses, is £214,048. 0s. 8d., made up as follows : expenditure on works 
and undertakings for account of other companies, £36,827. 8s, 5а, 
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expenditure on works and undertakings owned or leased by British 
Electric Traction Company and for general stores £116,744. 2s., less 
reserved £4,000, leaving 2112, 744. 2s.; and expenditure in connection 
with schemes in course of development, and on Acts of Parliament, 

ht railway orders, and other rights and powers secured or in course 
of promotion, £64,468. 10s. 3d. Investments: The total amount 
of investments, after deducting cost of securities sold, stands at 
£3,569,658. 5e. 8d. Borrowing wers: The directors intend to 
ask the shareholders to increase the borrowing powers of the directors 
upon debentures or debenture stock up to an amount equal to the sub- 
scribed capital of the Company. This will enable the directors to raise 
upon second debenture stock ranking subsequent in point of charge an 
amount equal to the 5 per cent. perpetual debenture stock now autho- 
rised. The directors are of opinion that the security of the first debenture 
holders will be improved thereby, and that the ordinary shareholders 
should benefit by a decrease in the ave cost of the capital of the 


Oompeny. Directors: the Right Hon. Lord Rathmore has resigned 
his seat at the Board. The directors who retire this year are Sir 
Charles Rivers Wilson, G. C. M. d., O. B., and Mr. John S. Raworth, 
and both are eligible for re-election. 
ABSTRACT OF BALANCE-SHEET. 
Liabilities, £ sd. 
Oapital authorised 200,000 6 per cent. cumulative 
preference shares of £10 each, and 200,000 
ordinary shares of £10 each ........................... 4,000,000 0 0 
Capital issued—118,937 6 per cent. cumulative 
preference shares of £10 each, fully paid........ s.. 1,189,370 0 0 
37,500 6 per cent. cumulative preference shares of 
£10 each, upon which £6 per share has been paid 
up, £225,000 ; add instalments paid in advance, 
£24,22A—total, £249,224; less instalments in 
"unl moon 248,585 0 0 
132,066 ordinary shares of £10 each, fully paid ... 1,320,660 0 0 


Debenture stock—£969,830 5 per cent. perpetual 
debenture stock ...........................—.......... 
£280,170 5 per cent. ор debenture stock— 
amount received to date, of which £535,988 has 


F; 
8 


e „еен наде анвон scesscnenes’ 89,742 5 8 
Loans by banken... . e .... 200, 000 0 0 
Deposits by sundry associated оо ӨВ аа: 64,000 0 0 
Reserve—Premiums on issues of shares and deben- 

ture stock, as at March 31, 1902 ..................... 439,705 4 10 
Ditto in respect of subeequent issues, less commis- 

sions, brokerage, and expenses ........................ 90,557 4 0 
Amount transferred from profit and loss account, as 

at March 51, 1902 ...................................... Х 20,000 0 0 
Sundry creditors ......... ........... кебекне E A AERE жаз 103,655 6 6 
Profit and loss account: Preference share dividend— 

N of dividend due Aug. 15, 1903, accrued 

РРСРР FFC 9,695 13 2 
Ordinary share dividend proposed dividend at the 

rate of 10 per cent. per annum for the half-year 

ended March 31, 1905.................................... 66,008 0 0 
Balance carried forward to next account.............. ; 24,912 11 0 

£4,836,524 5 2 

Assets. 2E s.d 

By contracts and undertakings................. ау . 214,040 0 8 

Investments ................................. Mor 5,569,658 5 8 
Sundry debtors (including £816,551. 88. 10d. due 

from other companies in respect of sale of under- 

takings and on construction and other works) ... 985,228 18 0 
Goodwill account ... ..........- ... У EN 10000 0 0 
Cost of licensés, and of testing and developing 

new systems of traction . 3,795 12 9 
Office furniture and fittings .............................. 4,965 2 2 
Cash on current account and in hand .................. 57,858 5 11 

£4,836,524 5 2 

Dr. Prorir AND Loss ACCOUNT. £ s.d 
General expenses ft!!! 12,490 18 0 
Superannuation fund (contributions) .................. 582 3 8 
Debenture stock interest to date .. 1 45,165 2 3 
Balance carried down 22 . s. 208, 161 14 11 

266,599 18 10 
Cost of lioenses, and of testiug and developing 

new systems of traction — amount written off...... 2,50 0 0 
Furniture and fitting — amount written off ......... 551 13 7 
Preference share діуійепӣ .........................-....... 65,066 16 5 

i share dividend—interim dividend paid to 

Sept. 50, 1902..................... ТТР „ a 39,404 0 9 
Proposed dividend at the rate of 10 per cent. per 

annum for the half-year ended March 31, 1903... 66,055 6 0 
Balance carried forward to next account.... 24,912 11 0 

£208,161 14 11 

Cr. £ 8. d. 
Balance brought forward from March 21, 1902 ...... 27,458 7 0 
Profits on working lines, sales of investments, renta, 

sale of undertakings and of parliamentary powers, 

and underwriting profits . . .. 238, 961 11 10 

266,399 18 10 
Balance brought donrcrun . . . . ... 208, 161 14 11 


£208,161 14 11 
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NEW COMPANIES REGISTERED. 


Universal Insulator, Limited (77,770).—Capitel, £10,000. 
Object : to adopt an agreement with L. Grote and E. Perry to manu- 
facture, buy, sell, let on hire, license, or royalty or otherwise deal in 
electric insulators and moulded articles o any kind, and to oarry 
on the business of mechanical and electrical engineers and manu- 
facturers, etc. 


Henley’s (South Africa) Telegraph Works Company, Limited 
(77,781).—Oapital, £2,000. Objects: to carry on in South Africa or 
elsewhere the business of electricians, telegraph and telephone engi- 
neers and contractors, submarine, cable, ph, and telephone 
instrument manufacturers, wire drawers, vanisers, wire rope 
makers, and engineers, producers of light, heat, or power by eleo- 
tricity, galvanism, or magnetism, etc., in South Africa or elsewhere. 
Registered office: 27, Martin's-lane, Cannon-street, Е.О. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


В T Ham.—The Corporation require tenders for cables, ete., by 
uly 14. 

Lisbon.—The Public Works De ent require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Ipswich.—The Oorporation invite tenders for the supply and 
delivery of electricity meters by July 14. 

Poplar.—The Electricity Committee of the Council invite tenders 
for the supply of arc lamp carbons by July 8. 

Hornsey.—The Urban District Council invite tenders for venti- 
аба fans and wiring and fittings for eleetric light. Tenders by 

y 6. 

St. Pancras.—The Boro Council invite tenders for the wiring 
and fitting of the Goldington-buildings, Great College-street. Tenders 
by noon on July 8. 

St. Pancras.—The Borough Council invite tenders for supplying 
about 31 miles of lead-covered and armoured cable. Tenders by 
12 noon on July 14. 

St. Panoras.—The Borough Oouncil invite tenders for supplying 
an electric jenny and grab to their King’s-road power house, Oamden 
Town, N.W., by July 14. 

Cairo.—Tenders will be received at the Central Office, Sanitary 
Department, up to 11 а.1л. on July 11, for the proposed electric light 
installation at Kasr-el-Aini. 

Madrid.—The Post and Telegraph Department require tenders for 
the laying and supply of telegraph cable from Fernando Po to 
Oameroon. Tenders by July 10. 

Hammersmith.—The Borough Oouncil invite tenders for the 
supply of 4O alternating-current series arc lamps and accessories. 
Tenders by July 15. See advertisement. 


West Ham.—The Borough Council invite tenders for the supply of 
high-tension paper-insulated cable for tramway feeders and of multi- 
core telephone and pilot cables. Tenders by July 14. 


Stepney.— The Electrical Committee of the Borough Oouncil invite 
tenders for the supply of feed, suction, and other pipework, water- 
softening plant, and storage tanks. Tenders by July 21. 


Ipswich.—The Corporation invite tenders for the supply and deli- 
very of electricity meters. Particulars may be obtained at the office 
of Mr. Will Bantoft, town clerk, Town Hall, Ipswich. Tenders by 
14th inst. 

Barnstaple.—The Corporation invite tenders for wiring, lampe, 
fittings, switches, etc. Particulars may be obtained from Mr. W. Н. 
Trentham, 39, Victoria-street, Westminster. Tenders by July 16. 
See advertisement. 

Lisbon.—The Public Works Department require tenders for the 
construction of lm. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca; (2) Oberer Minho, Braga-Moncao ; (5) Braga · 
Guimaraes. Tenders by Aug. 1. | 

London, N.W.—The St. Pancras Borough Council invite tenders 
for the supply of about 350,000 carbons. Particulars may be obtained 
upon ap ов at the Electricity Department Offices, 57, Pratt- 
street, N.W. Tenders by 14th inst. 


Aberdare.—The Urban District Council invite tenders for the 
installation of call bells between the central fire station and the resi- 
dences of the firemen. Particulars may be obtained at the Surveyor’s 
Oftice, Town Hall. Tenders by 11th inst. 


Leioester.— The Tramways Committee ihvite tenders for the 
erection of the car-sheds, workshops, stores, etc. Particulars may be 
obtained at the office of Mr. E. George Mawbey, M. I. O. E., engineer, 
Town Hall, Leicester. Tenders by 10th inst. 


London, W.—The Hammersmith Borough Council invite tenders 
for supply of 40 alternating-current series arc lamps and accessories, 
Particulars can be obtained from the engineer, Mr. G. G. Bell, 
Electricity Works, 57, Fulham Palace-road, Tenders by July 16, 


Shanghai.—The French Oolony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1905, to tariat de 
la Municipalité Fraugaise de Shanghai. Particulars may be obtained 
from l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. 

8t. Panoras.—The Borough Council invite tenders for the suppl 
of about 550,000 carbons of various lengths and diameters for 1 
months, Specifications, etc., can be obtained at the Electricity 
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Leioester.—The Tramways Committee recommend that the contract 
for the supply of cars be divided between Messrs. Dick, Kerr, and Co., 
Preston, and the Brush Company, Loughborough. 

Croydon. —The Town Council have accepted the following tenders : 
British Insulated and Helsby Cables, Ltd., at £1,039. 1s. 3d., for 
high-tension cables; Messrs. E. Goossens, Pope, and Oo., for 3,741 
incandescent electric lamps. ' 

Colchester.—The Council have accepted the DONDE tenders : 
Henley Telegraph Works Company, L'mited, cable, £1,635; Klein 
Engineering Company, water cooler and tray, £713 ; Davey, шышы. 
and Oo., condenser pipework, £116, and exhaust range, £225. 

Engine Contracts.—We are informed that Messrs. W. H. Allen, 
Son, and Co., Bedford, have recently received the following orders : one 
80-b.h.p. engine for Messrs. Pilkington Bros.; two 365-b.h.p. engines 
and two 150-b.h.p. engines for Londonderry; four 300-b.h. p. ше 
for Gibraltar dockyard ; four 400-b.h.p. engines for Messrs. John 
Taylor and Sons for the Kola power station ; and one 500-b.h.p. and one 
270-b.h.p. engine for Rotherham. 

Superheated Stea&m.—Messrs. Easton and Co., Limited, report 
that the Providence Engineering Works of Providence, Rhode Island, 
U.S.A., who hold a license under the Schmidt highly superheated 
steam patents for America, have within the last few weeks secured 
orders for complete steam engine plants as follows: one engine of 
700 li.p., two engines aggregating together 1,800 h.p., and another of 
1200 h.p., the order comprising in each case, in addition to the 
engines, Schmidt superheaters and receiver heaters. 

London, E.—The Stepney Borough Council have received the 
following tenders for completing the electric light iostallation at the 
public library, Commercial - East, Limehouse, E. :—- 

Barlow Bros., 237, Shaftesbury-avenue, W.O. (accep ed) .. £42 10 0 


r > 


3 Offices, No. 57, Pratt-street, N. W. Tenders by July 14 
at noon. 

London, N. W.— The St. Pancras Borough Oouncil invite tenders 
for supplying about 31 miles of lead - covered and armoured cable. 
Particulars may be obtained upon application to the Chief Clerk, 
шу Department Offices, 57, Pratt-street, N.W. Tenders by 

y 14. 

Bath.—The Oorporation invite tenders for the supply and erection 
of a jet condensing plant, ete. Particulars may be obtained from the 
consulting engineers, Messrs. Kincaid, Waller, Manville, snd Dawson, 
29, Great George-street, Westminster. Tenders by July 17. See 
advertisement. 

Derby.—The Electric Lighting Oommittee invite tenders for the 
supply of accumulators, balancers and reversible boosters, and switch- 

. Particulars may be obtained from Mr. T. P. Wilmshurst, 
borough electrical engineer, Full-street, Derby. Tenders by July 13. 
See advertisement. 

London, E.—The Electricity Committee of the Poplar Borough 
Council invite tenders for the supply of arc lamp carbons. Par- 
tieulars may be obtained st the offices of the Borough Electrical 
Engineer, KE'ectricity Works, Glaucus-street, Bromley-hy-Bow, E. 
Tenders by 8th inst. 

Bradford.—The Corporation invite tenders for works required in 
the erection of а new electricity station at Sunbridge-road destructor 
works. Particulars may be obtained on application to Mr. F. E. P. 
Edwards, A. R. I. B. A., city architect, Whitaker-buildings, Brewery- 
street. Tenders by 7th inst. 

London, N.W.—The St. Pancras Borough Oouncil invite tenders 
for supplying an electric jenny and grab to their King's-road power- 


house, en Town, Particulars may be obtained upon ros. 
a 3 the Chief Olerk, Electricity Department Office, 157 J, ©. Ohristio, Mansell-stroct, ЕЁ. d 68 15 0 
-8 .W. Tenders by July 14. E. № ai 
Sleaford.—The Urban District Council invite tenders for supply 00 N. W. . ...... ' 55 б ^ 
and erection of water-tube boiler with piping, and 90-kw. steam gene- | Ward Bros Ba inghall-streat. EO. (informal) ы " 51170 
rator and switchboard panel. Particulars may be obtained from Mr. „ 284, Basing yaa VAMO NAB ае 


R. G. Spencer Yates, A.M.I.E.E., engineer, Electricity Works, Maidenhead.—The Corporation have received the following tenders 
for exte: sions to the central station buildings: 


Sleaford. Tenders by 10th inst. See advertisement. 

ud 5 W. E. Theaker, Maidenhead (accepted) ..................... £874 0 0 

unoeston (Tasmania) —The Mayor and Aldermen invite | Peerless, Dennis and Co., Eastbourne ................-.-«.-- 1,242 0 0 

tenders for the supply of 500 or more electric meters. Particulars Thompeett and Co., Farnham 1.221 0 0 
may be obtained on application to Mr. William Oorin, city electrical | үу J “Bio Banbary ess 1.174 0 0 
вше, Lad n, ‘Tasmania, or to Messrs. John Terry aud Oo., H. pis Hie a dendum шнш tia осо 
7, Great Winohester-strest, London, E.O. ‘Tenders by Sept. 23. JC. W. Cox aa Sous, Maidaaiicad , 11100 0 

Heston and Isleworth.—The Urban District Council invite | A. J. Colborne, Swindon .................... TT 1,099 19 6 
tenders for the su ply of steam-engines, dynamos, boosters, etc., | F. W. Edwards, Maidenhead ....... —M— EN . 1,080 0 0 
мона batteries, cables, and arc lampe and glow lamps. Particulars | F. Bissley, Maidenhead  ........... € esses 1,020 0 0 
may be obtained from the Council's engineers, Messrs. J. and J. S. 
Enright, 47, Victoria-street, S. W. Tenders by 23rd inst. See Ee 

vertisement. 

Leek.—The Urban District Oouncil invite tenders for the supply BUSI NESS NOT ES. 
and erection of switchboard and connections, balancing transformer PON 
and motor-generators, storage batteries, and travelling crane. The TRACTION 


оао lans, etc., can be obtained from Messrs, Burstall and 
onkhouse, 14, Old Queen-street, Westminster, 8.W. Tenders by 


12 noon on July 9. 

Weymouth and Meloombe Regis.—The Oorporation invite 
tenders for the supply, delivery, and erection of the окш in 
connection with the electric lighting of the town: Lancashire boilers 

and dynamos, overhead travelling crane, switchboard and 
battery boosters, storage battery, arc lamps and arc lamp posts, pipe- 
work, feed pe, economiser, ejector condensers, eto., distributing 
mains and feeders, by July 19. 


RESULTS OF TENDERS. 


West Ham.—The Town Council have accepted the tender of 
Walker Bros., Limited, for the construction of corrugated iron tramcar 
sheds, at £1,099. 

Rotherham.—-The Town Council have accepted the tender of 
R. Taylor and Sons, Marsden, at £1,280, for two boilers in connection 
with the electric light. 

Maidenhead.—The Town Oouncil have accepted the tender of Mr. 
W. B. Theaker for the extension of the central-station buildings in 
Braywick-road, at £874. 

Barnaley.—The Electricity Committee recommend that the tender 
of Messrs. Ferranti and Co. for the extensions of the switchgear at the 
electricity works, at £375, be accepted. 

Derby.—The Tramways Committee have recommended for accept- 
ence the tender of J. G. White and Oo., at 987,627. 10s., for the 
eonstruction of the permanent way and the provision of electrical 
equipment and cars. 

Werby.—The Electric Lighting Committee have, subject to the 
approval of the Council, accepted the tender of Messrs. Radford and 

reaves, at £449. 10s., for building the boiler foundations, etc., at 
the electricity works. 

London, EK.—The Stepney om Council have accepted the 
tender of J. Richmond and Oo.; 50, Kirby-street, Hatton-garden, E. O., 
for a suspended electrio goods lift in the large store at the Wentworth- 
street depot, at £220. 

Xiford.—The Urban District Council have accepted the tender of 
W. Newbold and Co., Pearl buildings, London Bridge, S.E., at 
2384. 5e., for the supply of machinery and tools in cotinection with 
their electric tramways. 

Xelington.—The Electric Lighting Committee recommend that the 
seal of the Oouncil be affixed 10 a contract with the Electrical Oon- 
struction Company for thé supply of thirty-seven 30-kw. trans- 
formers at £2,966. 108, 6d. 


Aberdeen, —The Ferry Hill tramway has been opened for traffic. 

Swinden.—The Town Council have obtained sanction for a tramway 
loan of £36,000. | 

Eastbeurne.—The Town Council have decided to institute а service 
of motor omnibuses. | 

Liverpool. The Tramways Committee are looking out for a site for 
new tramway offices. 

Lowestoft. —The formal opening of the new electrio tramways has 
been fix ed for the 18th inst. 

Southampton. —The old Portswood tramway route will be opened 
for traffic in two or three weeks’ time. 

Liverpool.—The эзе Committee have decided to apply for 
powers to supply Upton and Bidston with electricity. 

Hull. —The tramway clauses in the omnibus Bill promoted by the 
Corporation have been passed by a committee of the House of 
Oommons. 

Celohester.—It is proposed to apply for an extension of time for 
three months in which to commence the construction of the electric 
tramways. 

Paisley.— Extensions at the Blackhall electricity station are to be 
made to meet the demand for current for the tramways when they are 
constructed. 

Doncaster.—A motion in favour of the abandonment of the pro- 
рса Oxford-street route was defeated at the last meeting of the 

own Council. 

Middlesex.—On Thursday last week the amount to be = 
on light railways in Middlesex was brought up to £1,000,000 by a 
farther vote by the Oounty Council. 

Wick and Lybster Light Railway.—The Wick and Lybster 
Railway was inspected on Friday by Major Druitt, of the Board of 
Trade. The formal opening took place on Wednesday. 

Cardiff.—This week the Olive-street route was opened for traffic. 
It is anticipated that the Royal assent will not be given to the Bill to 
confirm the new tramway provisional order before next August. 

Baroelona.--The committee appointed by the British Electric 
Tramways Company of Baroelona to enquire into the provisionally 
adjusted strike of their employós has arrived at Barcelona from 

оп, 

Salford.—The Oouncil have resolved to make application to the 
Board of Trade for sanction to borrow £3,931 for the electrical equip- 
5 the Prestwich Urban District Council tramways in Bury 
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Gosport, Fareham, and Cosham Tramways.—The committee 
of the House of Lords presided over by Lord Hatherton has found the 
‘preamble of this Bill proved, particulars of which were given in our 
last issue. 

. Bradford.—The Drighlington section of the tramways system has 
been opened for traffic. The new line is nearly two miles in length, 
and the journey from the city to the Drighlington terminus is one 
of over 44 miles, | 

Brighton.—4A Select Committee of the House of Lords is enquiring 
into the provisions of the Corporation Tramways Bill, which asks for 
powers to extend the existing tramways in various directions. The 
enquiry will be resumed next week. | 

Dundee.—The agreement between the promoters of the proposed 
Dundee and Broughty Ferry tramways and the Broughty Ferry Town 

. Council has now been signed. Arrangements have been made for 
pushing on the matter as rapidly as posaible. 

Rotherham.— Ihe Tramways Committee recommend that the 
Board of Trade be asked to increase the speed limit to 12 miles an 
hour. The Tinsley section of the tramways is now completed and 

awaits mspection by the Board of Trade official. 

Nelson.—Tlic L. eatrieity and Tramways Committee of the Corpora- 
tion have further considered the question of the stages and fares on 
the Nelson and Berrowford tramways. The committee reaffirmed their 
previous decision with regard to the first 4d. stage. 


Halfax.—The Hove Edge extension has been opened for traffic. 
The new line consists of a length of single track between Hipperholme 
and Hove Edge, and it is important as bringing the Halifax system 
within measurable distance of the centre of Brighouse. 


Burnley.—The Accrington-road section of the tramways, the first 
of the branch routes, will be quite ready by the Burnley Fair holidays. 
The actual date of the visit of the inspector of the Board of Trade is 
not known, except that it will be between July 6 and 10. 


West Bromwich.—The Highway Committee state that they have 
approved of 44 stopping places upon the electric tramways from the 
Handsworth boundary to Wednesbury and Dudley, which have been 
arranged with the South Staffordshire Tramway Company. 


Bromley.—The British. Electric Traction Company have given 
notice of their intention to apply to the Light Railway Commissioners 
for an order authorising the construction of light railways in the 
urban district of Bromley and the parishes of Farnborough and 
Chelsfield. 

Baker-street and Waterloo Railway.—The Baker-street and 
Waterloo Riilway (Extension of Time) Bill has been passed, as an 
unopposed measure, by Mr. Jeffreys, the deputy chairman of com- 
mittees of the Heuse of Commons. The Bill will be reported to the 
House for third reading. 

Handswortk.—The District Council are still conferring with the 
Birmingham Corporation on the tramway question. It was stated 
at their last meeting that the Council were not tied to the British 
Electric Traction Oompany, otherwise they would not be open to 
confer with Birmiogham. 

Gloucester.—Tenders for the construction of the electric tramway 
system have been received, and will be presented to the next Council 
meeting. The work will probably be commenced six weeks after the 
signing of the contract, and the work will have to be finished in 
six months after it is initiated. 

City and South London Railway Bill.—On Friday the Select 
Committee of the House of Lords of which Lord Belmore is the 
chairman eoncluded their enquiry into the provisions of this Bill, 
which were given in our last issue. The committee found the 
preamble proved, and the Bill will proceed. 


Private Bills.—On Friday in the House of Lords the Baker-atreet , 


and Waterloo Railway (Transfer) Bill was read a second time, and 
the Mid-Yorkshire Tramways Bill a third time. In the Commons 
the Harrow and Paddington Tramways Bill has been read a third 
time, and the Taff Vale Railway Bill a seeond time. 


Reading.—Hapid progress is being made with the 5 
which will supply current for running the tramways. Three of the 


four generating sets are delivered and the switchboard work is well in 


hand. The track itself is nearly completed and the last consignment 
of cars have been delivere 1 by Messrs. Dick, Kerr, and Co. 


Central London Railway.— This railway is now running a two 
minutes’ service during the ‘‘ rush " hours—that is, between 8 and 10 


in the morning and 4 and 7 in the evening. Between Tottenham 


Court-road and Bond-street the company are experimanting with an 


automatic system of signalling, with a view to its adoption throughout ` 


the line. 


Barrowford.—Two additional cars have arrived, making six in all, 
and when the tra:uway is completed it is proposed to run а seven- 
- minutes’ service, with five cars, during the week, and put the sixth 
on the lines during the week ends to facilitate a more frequent ser- 
vice. The new car-shed adjoining the present one is now almost 
completed. 

Camberwell.—The Borough Council have approached the London 
County Council with a request for the construction of a tramway 
from the junction of the proposed line in Lordship-lane to the Crystal 
Palace, тїт Sydenham-hill. The Council have approved the under- 
ground conduit system for the tramways proposed to be constructed 
in the borough. 

Hammersmith.—Subject to details being prepared, the Borough 
Council have decided to consent to the proposed tramway from Shep- 
herd's Bush to the Marble Arch, and to make a contribution of one- 
third of the cost of the necessary street widenings not exceeding 
£9,260, provided that the tramway is extended either along Uxbridge- 
road to Bayswater or along Latymer-road. 


Stepney.— The Borough Council have declared their intention of 
refusing to sanction the installation of the overhead trolley system in 
the streets under their control as proposed by the London County 
Oouncil. On the other hand, they are ready to consent to the tram- 


ways which it is proposed to construct on the conduit system. 


Llandudno and Colwyn Bay.—The order made by the Light 
Railway Commissioners extending the time for the completion of this 
railway has been confirmed by the Board. of Trade, with the addition 
of the provision that the powers shall cease on Sept. 20 next unless 
the work is substantially commenced at that date. This date was 
fixed so that the district councils affected would (if the promoters 
failed to proceed) have sufficient time to prepare and lodge their own 
application for powers to construct electrical tramways. 


Stretford.— А special meeting of the District Council has adopted 
a resolution authorising the necessary steps to be taken for an applica- 
tion to the Light Railway Commission rs for a provisional order under 
the Light Railways Act of 1896. This order, if granted, will authorise 
the Council to proceed with the construction of a light railway in the 
parishes of Stretford and Davyhulme, and will provide a through 
route between the Cock Hotel at Stretford and the proposed South 
Lancashire scheme. It will also afford a means of communication 
between Trafford Park and Stretford. 


Dewsbury.—Thew ork of connecting the Halifax-road and Heck- 
mondwike trams is proceeding apace at Staincliffe. The track, which 
has been laid by Messra Dick, Kerr, and Co., is now complete. It 
is hoped to run trial cars over the new line in about a week or 10 
days, and the Board of Trade inspection will then follow imme- 
diately. Au extension of the electric tramways in the Dewsbury dis- 
trict is being made by the construction of a line from the temporary 
terminus near Ravensthorpe (L. ani Y.) railway station to the Fir 
Cottage estate at the Mirfield boundary. 


Leeds.—The Leeds Tramways and Roundhsy Park Committees have 
considered suggestions made by the general manager of the tramways 
(Mr. Hamilton) with the object of preventing the crushing which 
occurs at the Canal Gardens tram terminus at holiday times. The pro- 
posals are, in eflect, the provision of sidings on the plot of ground 
opposite the Canal Gardens, so that, with the aid of queue gang ways, 
passengers may quietly board their respective cars. The committees 
were impressed with the suggestions, which in due course will be 
carried out. It is proposed to considerably extend the 4d. fare system 
by way of experiment. 


Gordon-Bennett Cup Race.—The Attorney-General, replying to 
Mr. Leamy io the House of Commons on Wednesday, said the Govern- 
ment had received no guarantee from the promoters of the Gordon- 
Bennett motor race in Ireland for the expenses of extra police over the 
sum of £1,000 which the Treasury was willing to contribute. Mr. 
Leamy: As the race comes off to-morrow, does tlie Government pro- 
pose to levy any portion of the cost of the extra police on the county 
of Kildare’ The Attorney-General: That matter is under considera. 
tion. As far as the raee is concerned, all arrangements have been 
made, and 2,700 police will be there to assist. 


Liverpool and Bootle.—Mr. К. C. Bellamy. general manager of 
the Liverpool tramways, gave evidence before the Select Committee 
of the House of Commons which is enquiring into the application of 
the Liverpool Corporation for the annexation of Bootle. He stated 
the difficulties which have arisen under the present arrangement in 
regard to the extension of the tramway system into the Bootle district, 
and showed the advantages that would accrue from the inclusion of 
Bootle within the city boundsries. Не also referred to the scheme 
for the carriage of merchandise from the docks to South Lancashire 
towns, and outlined a scheme of tramways for Bootle. 


Newport (Mon.).—The Caerleon-road section of the tramwa 
system having been extended to the borough boundary, which is well 
over the hill beyond the Wesleyan Church at St. Julian's, was opened 
for passengers on Tuesday. The line, which constitutes the third 
artery for traffic to the suburbs had been inspected by Major Druitt, 
om behalf of the Board of Trade, earlier in the day, and had been 
formally approved by him. There yet remain the Malpas-road and 
Stow-hill routes to be completed before the electrical traction of the 
borough is fully provided. Malpas-road is being provided with a 
double line, and will. be shortly completed, but no start has yet been 
made with Stow-hill. 

Additional Traffic Returns. —Angle-Argentine, £1,854 increase; 
Barcelona Ensanche y Gracia, £205 increase ; Barcelona, £63 decrease ; 
Brisbane, #93 decrease (month of May, £10,160, decrease £672); 
British Columbia Electric (month of March), gross earnings £10,552, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £814 increase 
(month of April, £12,995, increase £1,125) ; Calcutta, £350 increase ; 
Cape Town (month of April), receipts £16,003, expenditure £8,313 ; 
Isle of Thanet Electric, 8189 decrease; Mexico Electric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£43 increase; Port Elizabeth (month of April), receipts £4,292, 
expenditure, £2,281. 

Elland.—At a meeting of the Urban District Council on Wednesday 
it was unanimously resolved to approach the Huddersfield Corpora- 
tion and ask them to bring their tramcars to Elland Town Hall. Several 
of the members expressed dissatisfaction with the way in which 
Halifax had treated them in respect to tramways. It was pointed out 
that while on an average 5,000 passengers travel every week by rail 
between Elland and Halifax, only about 180 per week make the 
journey by train to Huddersfield. Although the latter is only four 
miles away by road, the railway fare is 8d. It was urged that if 
tramcars were run from Huddersfield much patronage would be 
diverted from Halifax to Huddersield. 

Bath. —It appears that there has been certain departures from the 
agreement entered into between the Bath Electric Tramways Company 
and the Somerset nir Council. It was stated at the last meeting 
of the Oounty Council that the county surveyor had done all in his 
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power to keep the company to the terms of the order, but he had 
signally failed. The company had entered upon the road without 
sufficient notice, and the second point, which was more serious, was 
that they had contravened the terms of their order that they should 
not break up more than 100 yards of road in every quarter of a mile 
throughout their district. It was decided to defer the question of 
liability until a survey has been completed. 


Middlesbrough.—The Imperial Tramways Company have written 
to the Corporation with reference to the proposed tramway extension. 
The company are desirous of getting the. plans ready for deposit in 
Parliament, and it is therefore necessary to get the route fixed without 
delay. The Town Olerk stated at the last meeting of the Council 
that Mr. Clifton Robinson was of the opinion that the cost of the 
bridge it would be necessary to construct would be £30,000, one- 
third of which should be paid by the local authorities, one-third by 
the railway company, and one-third by the tramways company. It 
was decided to have something a little mere definite from Mr. Clifton 
Robinson before the Council took any action. 


Giant's Causeway Electric Tramway.—The Ballymoney Rural 
District Council have passed the following resolution: That the 
Board of Trade be requested to cause an enquiry to be made into the 
management of the Giant’s Causeway and Portrush Tramway, inasmuch 
as six lives have been lost and two individuals have been maimed for life 
since the trams were introduced. Public opinion in the neighbour- 
hood feels strongly that the rules laid down by the Board of Trade 
have not been complied with, and this Council, in the interests of those 
whom they represent, hereby call upon the Board of Trade to make 
an enquiry into the matter; and, further, that a committee be 
аррош нб to get up the facts for the enquiry, with power to employ 
the Oouncil’s solicitors.” 

South Lanoashire.—The Bill promoted by the South Lancashire 
Tramways Company, which has passed the House of Lords, was before 
а committee of the House of Oommons presided over by Mr. Bond on 
Tuesday. The only opponents were the Corporation of St. Helens. 
In the end an arrangement was arrived at by which the oompany are 
to have such rannirg powers over the lines of the Oorporation (now 
leased to a Ор are necessary to conduct a through communica- 


tion of passengers, passengers’ luggage, and small parcels, and the: 


company are not to enter into agreements with the company working 
the St. Helens lines except so far as is necessary to give effect to the 
running powers. Any dispute on the matter is to be referred to the 
Board of Trade. The Bill as amended will be reported to the House 
for third reading. | 

Sunderjand.—Tho borough electrical engineer, Mr. J. F. О. Snell, 
has presented alternative plans to his committee, one showing a deuble 
track with the exception of Lawrence-street, which is too narrow to 
permit of a double line, and another showing a single track with turn- 
outs. The double track would cost £12,000 and the single £9,000, 
and the committee desided to adopt the single track, to be laid in such 
а жау that if in futurea double track were necessary it would be 
possible to lay it for the additional £35,000. It was decided to use 
the Thermit system of welding in the construction of this section, 
and matters are to be put in hand at once so that immediately the 


Council S pore the work can be commenced. The Board of Trade . 


are considering the application of the Corporation to increase the 
speed limit on the tramways. 

Embankment Tramways.—It seems that the defeat in the House 
of Commons of the County Council's proposal to run a tramway along 
the Embankment was due to the failure—in his constituents’ opinion— 
of one member to do his obvious duty. The Lambeth councillors are 
exceedingly wroth about the matter and have fixed on the local M.P., 
Mr. Horner, as the scapegoat. He it was, they say, who supplied 
the one vote by which the scheme was thrown out. Not satisfied 
with having by resolution expressed their ''regret" at the hon. 
member's action, the Council at their last meeting agreed to another 
motion that Mr. Horner should be informed that the explanation 
offered by him that he was awaiting the result of the Royal Com. 
mission on London Locomotion—''in no way modified" the view 
slready taken of his conduct. | 


Flintshire.—The railway companies whose lines run through North 
Wales are threatened with formidable opposition. It is reported that 


a powerful syndicate will next session of Parliament apply for powers 


to construct and work a system of electric tramways over a circular 
route, which will pass through Sandy Croft, Queen's Ferry, Connah's 
Quay, Flint, Bagillt, Holywell, Northop, Mold, Buckley, Hawarden, 
and back to Connah's Quay. There are large industrial populations 
in most of the centres, and along the coast of the Dee lurge works are 
being erected, and some thousands will be employed. The line will 
also serve severa] towns and villages which are а considerable distance 
from а railway station, and' the opening out of the new ronte, while 
probably a cause of anxiety to the railway companies whom it will 
affect, will be hailed with satisfaction by the inhabitants of the 
district EE 
Wolverhampton.—A special meeting of the Town Council was 
held on Monday to deal with mattera relating to the borough tram- 
ways. It was moved and seconded that the minutes and proceedings 
of the Council in committee with regard to the Lorain system of tram- 
ways be adopted. Tho Town Olerk said it would be in the interests of 
the town that there should be no discussion on the subject, as the 


Tramways Committee had been instructed to seek an interview with | 


the Lorain Steel Company in order to arrive at an amicable settlement 
of the dispute between the company and the Corporation. After 
farther discussion the motion was adopted by 30 votes to 14. It was 
further resolved that the corporate seal be affixed to a memorial to the 
Board of Trade applying for the prolongation of the periods limited 
by Section 18 of the Tramways Act, 1870, for the commencement and 
completion of the works authorised by the Wolverhampton Corporation 


Tramways Order, 1902, 


New Issue.—The South Staffordshire Tramways Oompany, which 
has a capital of £150,000, divided into 15,000 £5 ordinary shares and 
15,000 6 per cent. cumulative £5 preference shares, of which 10,000 
ordinary shares have been issued, and are fully paid wp, announces 
the issue at par of 10,000 preference shares. The company was 
registered on July 31, 1899, to acquire a lease from the South 
Staffordshire Tramways Company of tramways of an approximate ` 
length of 25 miles. The population of the districts served, according 
to the last census, is 363 289, as follews: Walsall, 76,440 ; Darlaston, 
15,581; Wednesbury, 26,544; Tipton, 30,543: West Bromwich, 
65,172 ; Coseley (including Sedgley), 38,169; Dudley, 48,809; Hands- 
worth, 52,921. The minimum subscription is the whole amount now 
offered, which has been underwritten by the British Electric Traction 
Company, Limited. 

Bournemouth.—A special meeting of the County Council of 
Dorset is to be held To receive & petition lodged by the Brank. 
some Urban District Council іа the House of Commons against 
Olause 11 of the Bill (being one of the agreed clauses in considera- 


tion of which the County Oouncil withdsew their opposition), and 


which prevides that the Bournemouth Corporation shall not accept 
& lease of or enter into a contract or agreement with respect to the 
7 etc., of tramways within the county (except in the borough 
of Peole) unless they obtain the consent of the Oounty Council, 
which consent, however, is not to be unreasemably withheld; to 
resolve a joint report of the County Works and Parliamentary Com- 
mittees recommending the sealing and supporting before the House of 
Commons Cemmittee ef а petition against alterations ; and, upon the 
adoption of the report, to pass a resolution authorising the seal of the 
Council to be affixed to the petition im question." | 
Railway Eleotrifüication. —The Court of Referees has adjudicated 
en а petition of the Corperation of the City of London to be heard - 
against the Bill of the South-Eastern and London, Chatham, and 
Dover Railway Company, one of the objects of which is to provide 
for the ultimate electrification of the company’s line. Mr. Pollock, 
the City Remembrancer, appeared for the Jorporation to show cause 
why they should be allowed a locus andi. He said that when the 
railway was electrified —it might be six years hence—electric traction, 
“ which was now only in its infancy," might have developed so that 
large engines might be in use, also strong electric currents, which . 


might cause great injury by electrolysis to service works for which the 


Corporation was responsible. Damage might be done togas and water 
pipes and mains, and to other service works. Mr. Olode (who appeared 
or the promoters) opposed the docus of the City, said there were no 
pipes or wires in the neighbourhood of the railway which could suffer 
from electrolysis, therefore the case was diflisult to meet. The /ocus 
was disallowed. ч 

South London Tramways.— Without ceremony, the London County 
Council have opened a new section of the tramways which they are 
electrifying south of the Thames. This is the line from Camberwell- 
green which formerly extended "гт Kennington Church and Harleyford- 
road to Vauxhall Station. For the present the section between the 
Oval Station and Vauxhall cannot be opened, as the road widenings 
are not complete, but there is a double line on the conduit system from 
Camberwell-green to Kennington, and by means of the loop at this 
point the cars can join the main line in Kennington Park-road and : 
run on to Blackfriars, Westminster, and Waterloo. On Wednesday 
morning there was a further extension of the Council's tramway 
system. А number of cars of the lighter type, intended for use over 
the cable section between Kennington-gate and Streatham-hill, were 
put on, and ran with but very few hitches. These cars will, it is 
understood, be used between Camberwell-green and Westminster, as 
well as over the cable route to which they have been adapted. They 
are smaller than the standard cars, and carry 56 instead of 66 
passengers. 

Deptford.—The General Purposes Committee have had under con- 


. sideration a letter from the clerk of the Londen County Council 


referring to the suggested widening of Lewisham High-road, Loampit 
Yale, and Lee High-road, in connection with & proposal to construct : 
a tramway from New Cross to Lee Green. The estimated total net 
cost of the street widenings contemplated by the scheme is £149,500. 
Of this amount the estimated net cost of acquiring the necessary 
property in Deptford is put at £06,500, whilst the eost of executing 
the necessary paving works in Deptford, excluding the cost of laying 
and paving the tramway track, ie estimated at £2,200. The esti- 
mated cost of the Lewisham portion of the scheme is E 128, 800 for 
property and £11,800 for paving works, the total net cost of the 
scheme therefore being £149,500. The committee recommend that во 


far as concerned the portion of the route within the borough the Council 


give its consent to the construction of the tramway and agree to con- 
tribute one-third of the net cost, such contribution not to exceed the 
sum of £2,900, of the necessary street widenings and paving works. 
Scarborougli.—Mr. À. A G. Malet, Local Government Board 
inspector, conducted a local enquiry on Saturday into the application 
of the Corporation for sanction to borrow £3,500 iu respect of the 
repaving of Westborough and Newborough, leading from the railway 
station to the market hall, and the aquarium top between the Valley 
Park and the south foreshore. The borough engineer (Mr. Н. W. 
Smith) stated that the work of laying the electric tramways would 
commence on Oct. 1, and the private шр who had the control of 
the undertaking would keep in repair from then the ground occupied 
by the system, together with 18in. on each side of the rails. The 
Corporation had finally decided, with a view to ascertaining the extent 
of the increase of traffic which would bo brought about by the trams, 
that a less expensive scheme than at firat fixed upon should be carried 
out—viz., the use of wooden setts for paving. On the aquarium top 
this was especially advisable, as it would deaden the noise of traffic at 
preseat penetrating into the underground theatre. The chairman of 
the Streets Committee and the chairman of the Streets Sub-Committee 
particularised the proceedings of those bodies in the matter, the former 
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stating, in answer to the inspector, that the committee had not taken 
into consideration ''wood.paving sore throat," which, Mr. Malet 
remarked, was becoming an evil of London streets. The inspector, 
after rnt Wien the thoroughfares in question, promised to report to 
his ‚ Who would intimate their decision in due course. 

Pontypridd.—The consideration of the Pontypridd Tramways Bill 
by а Select Oommittee of the House of Commons presided over by 

. Edward Bond was concluded on Monday. On the committee 
taking their seats the Chairman announced that the committee unani- 
mously regarded the раш. as proved. Mr. Page, K.O., submitted 
а clause on behalf of the frontagers of Mill-street, whom he repre- 
sented, providing that the proposed tramway should not be constructed 
unless and until the promoters should have satisfied the Board of 
Trade that the street was of sufficient width to allow of the working 
of the new tramways. The Chairman intimated that the committee 
could not introduce a proviso of that kind. Mr. Page next asked for 
a proviso stipulating that in working the tramway by this Act the 
Council er their lessees should not allow more than one tramcar or 
other vehicle used upon the tramway to be upon that portion of the 
tramway which would be situate between the junction of Mill-street 
and the proposed new street and Taff-street at any one time, and the 
Council or their lessees should for every breach of this enactment be 
liable to a penalty not exceeding 210. The Chairman ssid the com- 
mittee thought it better to leave the protection of the inhabitants of 
Pontypridd to the joint action of the local authority апа the Board of 
Trade. They thought that between the two authorities there would 
be sufficient protection. The clauses were then finally adjusted, and 
the Bill ordered to be reported for third meeting. А special meeting 
of the District Council has decided to apply to the Board of Trade for 
authority to give notice to the owners the British Electric Traction 
Oompany) of the Pontypridd and Rhondda Valley horse tramways of 
their intention to purchase so much of the undertaking as is in the 
urban district. 


London County Council.—Replying to a number of questions at 
Tuesday's meeting of the London County Council, Mr. J W. Benn, 
chairman of the 


ighways Committee, referred to Lord Avebury’s 
criticisms of the Council's tramway undertaking before the Industrial 
Freedom e, and said he was waiting for some responsible member 
of the Council to get up in the Oouncil to say the things that Lord 
Avebury was saying to the league. He would then be happy to reply 
to him, or even to bring up а report upon the statements. Electric 
traction had not reduced the number of men employed to work the 
cars, The number of men employed under the ad system was 547, 
and, under the present 603. Horsekeepers, farriers, and workers in the 

ies had been discharged, but many of them were found employ: 
ment. Of {һе 154 men who had been discharged, Б2 of the oldest 
servants had been re-engaged. It was not true that at the Penrose- 
street depót they refused to en а man over 35 years of age. 
The Improvements Committee submitted for approval a proposal fo 
the execution of certain street widenings in South London in connec- 
tion with a scheme for the construction of a new tramway from 
Camberwell-green to Lordship-lane. The thoroughfares proposed to 
be widened in certain lag are Denmark-hill, Ohampion-park, Grove- 
lane, Dog Kennel-hill, Grove-vale, and Lordship-lane. The gross 
cost of the improvement is estimated at £119,900, of which 278,900 
represents the cost of acquiring property, and £41,000 the cost of the 
necessary paving and other wor The Camberwell Borough Ooancil 
has consented to contribute one-third of the cost of the improvement 
within their district, but the Lambeth Borough Council has declined 
to adopt a similar course with regard to the portion of the improve- 
ment within their borough. It is accordingly p with regard 
to the improvements in beth to charge one-half the cost to the 
improvement and the other half to the tramways acoount. The Finance 
Committee contend that the outlay in Lambeth could only be justified 
as tramway expenditare, and that the whole cost of the improvement 
should be charged to the tramways account. 


Lendonderry.—A report dealing with the tramway services was 
present at the last meeting of the Town Oouncil, stating that in the 
report of Sir William Preece, adopted by the Counoil, it was stated 
that the additional cost of making em to supply power to 
tramways, including the ial feeder, did not ex £1,000, and 
that the amount was included in his estimate. It would be of great 
service to the citizens if an extended system of tramway services at 
ld. fares could be established in the city. Electric tramways would 
furnish considerable revenue for the power of which the Oorporation 
had now a monopoly. Waterloo-place would make a convenient 
centre for the starting of the tramcars on the city side, and the 
Northern Counties Railway terminus would make a convenient centre 
for the starting of tramcars at Waterside. On the city side a line 
might be laid from Waterloo-place by the Strand-road, as far as Dun- 
creggan-road, and from that point up Duncreggan- road, along 
Lone Moor-road to the junction with y-road ; one line 5 
to Waterloo - plaoe by Lecky-road, Rosaville-street, William- street, an 
another line returning to Waterloo- by Bishop- street, Abercorn- 
road, John- street, Foyle-street, and Shipquay- place. There might also 
be from the Strand- road a line up Great James- street to the Brooke 
Park gate. From the Northern Oounties Station trams could be run to 
the end of the bridge, round Spenocer-road, along Olooney-terrace, and 
out Clooney-road as far as the city boundary extended, and back oy 
Bond's-hill to the starting point. All these services could be managed, 
by means of places for passing, so that the cars could run in both 
directions. The citizens would be fairly well served with these lines 
within the borough, but the Council should, in the near future, 
endeavour to extend the tram services as far as Oulmore, and Gallagh 
on the Donegal side of the river, and Enagh Lough and the Cross on 
the county Derry side. Such extensions of the tramway service, 
besides bringing traffic te the city, would enable the citizens to speedily 
reach the country, thus doing away to a large extent with the necessity 
for open spaces and park accommodation. It would have the further 


advan of making the city spread and enabling the tine to have 
their ences away from the centre of the с, while at the same 
time providing a spoedy means of reaching their business. The ques- 
tion of whether & company should be allowed to take ар the tramway 
services on terms to fixed by the Corporation or should the Corporation 
undertake the municipalisation of tramways should be discussed as 
soon as convenient, and it must be remem that it Londonderry 
me eee раде with the times, and if its property was not to be 
allowed to fall into decay, an extended tramway service at cheap fares 
was essential. 

Birmingham.—At a meeting of the City Council to be held on 
July 7 a report will be presented by the wa i 
committee, in the first place, report concerning 
by the Oorporation to exercise its com po 
respect of the tramway lines now owned by the City of m 
Tramway Oompany in Balsall Heath. The committee state that notice 

uiring the company to sell may be given within six months 
July 12, and if not so given the power of purchase cannot be exercised 
for another seven years. The committee, therefore, recommend that 
the Council should pass the requisite resolutions under the Tramways 
Act, 1870, deciding to give notice to the company requiring them to 
sell to the Corporation so much of their ve un under 
the said tramway orders as may be within the city, and that the com- 
mittee should be instructed to take all such steps as they may consider 
requisite or desirable with respect to such notices, and te any arbitra- 
tions or other proceedings thereunder, The committee next report the 
correspondence which recently took place with the Aston Manor 
authorities, and also the proceedings successfully taken to defeat 
the application for compulsory 
Birmingham and District Tramways ; 
committee ураса on record the following passage from the 
behalf of the Corporation of Mr. Balfour Browne: '' 
to two things, and I will put in gentlemen from the 
Birmingham who will pledge themselves, who will say that they are 
pre either at once or before the termination of the lease, to make 
all reasonable arrangements for the mide d of traffic where necessary 
into Birmingham without any change of car. I also ask them to 
pledge themselves to this—that they will, at the very earliest oppor- 
tunity, as they intend to, equip those lines for electric traction, so that 
cars may be running continuously from the country round Birmingham 
into Birmingham and from Birmingham out into the country round." 
These pledges were confirmed by Mr. Alderman Beale and Mr. Alderman 
Cook in their ovidence. The committee then report as follows regarding 
the appointment of a tramway r: ''In theopinion of your com- 
mittee it is most desirable, baving tothemagnitude of the interests 
involved, to the arrangements which have to be made almost imme- 
diately for the working of the Aston tramways, and to the many ques- 
tions constantly aring on which the advice of an experienced tramway 
manager is necessary, that such a person should be appointed forthwith. 
They tind a difficulty, however, in asking the Council to fix the salary 
of such an appointment, as the та pia the requisite expe- 
rience are few, and in all probability d not apply for the situation 
if advertised. Your committee are of opinion that the best way of 
securing the most efficient person would be for them to be authorised 
to make enquiries and, if they think requisite, to advertise for a 
manager, and to appoint the person they deem best qualified at such 
salary as they may, under all the circumstances, consider reasonable, 
having to the salaries paid for similar services in other 
towns. e proximity of the autumn vacation and the desirability 
of avoiding delay obliges them to ask for this unusually wide discre- 
tion." No definite arrangement has yet been made for convening a 
conference of the Tramways Committee of the Ойу Oouncil and the 
representatives of the local authorities with the object of arriving at 
an agreement respecting the future о! the tramways in Birm- 
ingham and the outlying districts. It is believed, however, that the 
Tramways Oommittee will have an interview with the representatives 
of some of the neighbouring authorities next week. | 


LIGHTING AND GENERAL. 


Aldridge.—The telephone exchange was opened on Monday. 

Limerick.—The electric street-lighting was successfully inaugu- 
rated on Friday last. 

Woolwioh.—The Borough Council have fixed 4d. per unit as a 
general rate for the supply ef current. 

Gillingham.—The laying of a number of additional mains has been 
agreed to by the Urban District Oouncil. 

Lancaster.—The Town Council have obtained sanction to the 
borrowing of £25 for electric lighting purposes. 

East Barnet Valley — Тһе Urban District Council have decided 
to obtain advice on the question of electric lighting for the district. - 

Mansfield.—The Electricity Committee have taken over the 
ш as from June 24. The current was supplied gratis up to that 

te. 


Wirksworth.—The district manager of the National Telephone 
Company has visited the town, and there is a prospect of a line Tsing 
laid shortly. 

Tonbridge.—The Guardians have asked the Tunbridge Wells Oor- 

ration to send an estimate of the possible supply of electric 
ight to the workhouse. 

Rotherham.—Another request is to be made to the National 
Telephone Oompany to poe better telephonic communication 
betweon Rotherham and Sheffield. 

Slough.—The Urban District Council arein aquandary as to whether 
they may legally pay for goodwill in the event of purchasing their 
жен ighting order from the Slough and Datchet Electric Supply 

шрапу. 
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Croyden.—The Oouncil have approved a draft agreement with the 
London, Brighton, and South Railway Company with reference 
to the of electric cables under the company’s railway from 
Oornwall. to Lower Church-street. 

Northfleet.—The Board of Trade have decided to defer considera- 
tion of the question of revoking the Council's electric lighting order 
for one year from the 2nd inst. The Kent Electric Power Syndicate's 
engineer is to meet the Oouncil on July 7. 

Charing Croes and Strand Electricity Supply Corporation. 
Warrants for the dividend on the Oity undertaking r cent, pre- 
ference shares, and for the interest on the 4 per cent. debenture stock 
of this Oorporation, were posted on June 30. 

Bedford.—A further loan of £6,960 has beer obtained by the 
Corporation for the electric light works. Over £2,000 will be spent 
on a steam alternator, £1,556 for water-tube boiler, and the balance 
for extensions, cables, and house connections. 

City of London Electric Lighting Co.—The following dividends 
on account have been declared: on the preference shares, Nos. 1 to 
40,000, 6s. per share; on the ordinary shares, Nos. 40,001 to 110,595, 
ба. per share. Warrants for the above interim dividends, less income 
tax, will be posted on July 14. 

Whitehaven.—The Guardians have decided that both the infirmary 
and the workhouse be lighted with electricity instead of gas, and that 
an arrangement be made with the Corporation of Whitehaven to 
supply electricity at the rate of 6d. per unit, subject to the sanction 
of the Local Government Board. 

Steckton.—The two electric motors which have been installed at 
a cost of £365 at the Corporation quay to drive the elevator hoists 
and other machinery in the transit shed and grain warehouse were 
formally started on Friday morning last by Councillor F. Raines, 
chairman of the Quay Oommittee. 

have adopted a 


Metropolitan Asylums Board.—The карады 

proposal from the County of Surrey Electrical Power Distribution 

pany to supply current to the Southern Hospital at the rate of 
3d. per unit. It will be necessary to provide a small sub-station to 
contain the distributing apparatus. 

Hammersmith. Тһе last report of the Electricity and Lightin 
Committee states that 13 additional consumers have been connected, 
representing a maximum of 298 8-c.p. lampe ; that nine consumers 
have been nnected ; and that the total number of consumers now 
taking current from the mains is 1,268. 

cil, after consideri 


Maltem.—The Urban District a letter 


Coun 
and re from the Northern Oounties Electric Supply mpany, 
have decided to ask the Board of Trade to direct company to 


ө 
carry out the terms of the order ted them within a reasonable 


time, or otherwise to revoke the order. 

New Book —Messrs. Whittaker and Oo. will shortly publish 
'' Whittaker’s Electrical Engineers Pocket-Book,” edited by Kenelm 
Ed be. The sections in this volume have been written by experts, 
and will contain information which will meet the requirements of the 
various branches of electrical engineering. 

Huddersfeld.—The borough electrical engineer's last report gives 
the following figures: number of consumers—June 1,785, May 1,768, 
increase 17; lamps connected—June 123,821, May 123,172, increase 
648; unita metered—May 125,275, corresponding period last year 
60,709, increase 55,566, equals 79 per cent. 

Halifax.—Major О. E. Norton has held an enquiry into the Cor- 
poration’s application for sanction to borrow £20,000 for the extension 
of their electric light undertaking and £3,970 for street improvement. 
Mr. W. M. n, the electrical engineer, explained that the 
£20,000 required for his department was principally for mains. 

Dublin, —In nse to an ap issued by Trinity College for 
assistanoe to build and equip laboratories and lecture rooms for 
physical science, electrical and technical engineering, botany, and 
zoology, Lord Iveagh proposes to provide a capital sum of 250,000 as 
soon аз а sufücient amount has been raised to produoe an annual 
outlay of £2,750 per annum. 

Willesden Polytechnic Electrical Engineering Society.—On 
Thureday last the society visited the private electric lighting, installa- 
Ls of Messrs. C. "E Martin on A Sto 1 не ; 

e arrangement of engines and dynamos and the ial me 0 
switching proved of great interest to the members, aod Dis visit proved 
in every way a most instructive one. 

Cevemtry.—Mr. J. A. Jeckell, the manager of the Oorporation 
electricity works, was congratulated at Tuesday's meeting of the City 
Oonncil on the improved position of the undertaking. It was 
explained that the charge upon the rates this year was only £189, 
whereds it has usually amounted to about £1, per annum. The 
improved result had tiga brought about largely by economies effected 
at the works. | 

— The financial statement of the electric light under. 
taking for n year ended March 31, 1903, shows that after providing 
for repayment of principal and interest, and putting £500 to reserve, 
there is a sum of 21,527 to be applied to the reduction of the rates. 

the first year there was a loss of £250, in the second £1,040, and 
then the balances have been on the right side—namely, £134 in 
1901, £1,357 in 1902, and now £1,527 ав stated. 

Leeds.—The revenue of the electric department of the City Council 
for the financial year ending March 25 was £231,734, as compared 
with £178,422 in 1901-2, showing an increase of £53,312. To this 
increase light contributed £34,537 and power £18,775. The average 
price obtained per unit was 5°02d. in 1902-3, as compared with 3˙ 56d. 
in 1901-2. The total expenses per unit (including interest and sinking 
fund) were 2°96d. per unit, ав compared with 5:514. in 1901-2. 

of Business.—Mossrs. Moores, Farrell, and Oo., Mynshulls 


fale 
House, Victoris-street, Manchester, have purchased the goodwill of 


little more than а year ago, is ra 
total oost, with the ex , 


ает 100 engines wi 


in addition to sending & powerful ray 
engine, also projects a powerful vertical beam. The latter makes a 


the business of electrical engineers heretofore carried on by Mesars. 
Wilson and Orr at Ellesmere. Electric Works, 46, Ellesmere-street, 
Cornbrook, Manchester. They have he cee Mr. Wilson to act as 
Жегу Ам of the works, where they will manufacture switchboards 
switches, 


accessories, 


fuse boards, watertight fittings, and general electrical 


ly approaching completion. The 

nee of cables, has been £65,000. The 

lant consists of two -kw. елее опе 250-kw. engine, and six 
ilers. The latter are fitted with mechanical stokers. Up to the 
esent about 10 miles of cables have been laid for e ишш 
е date of the formal opening of the generating station not yet 


Aston.—The electrical generating station, which was commenced a 
the 


been fixed. 


Stourport.—The Shropshire and Worcestershire Electric Power 


Company, who have acquired a site for a station in the district, 
intend to apply for a provisional order to supply electricity in the 
Oouncil’s district. They have informed the Ur 

that they did not wish to be hostile to the Oouncil, and if the Council 
wished to obtain an order themselves they would be willing to supply 
lems in bulk to them. The matter is before the General Purposes 
ttee. 


District Council 


Hegdlights.—It is reported that the Canadian Pacific Railway has 
& new type of electric lal Өч м 
А 8 : 


all passenger engines will be similarly equip 
in front of the 


along the 


very decided illumination in the sky, whereby it is possible to detect 
the presence of an engine, follow its path, and determine which way 


it is heading. 


Swansea.—In an analysis of the second year's accounts, and already 
noted by us, Mr. Prussman (electrical engineer) states that the total 
cost per unit works out this year at 1°48d. as against 1°72d. last i 
or a decrease this year of 0°244. unit, "The works costa work ous 
at 1°06d. per unit, as against 1:02d. per unit last year. All items in 
the works costs show a decrease except those of wages and materials 
on repairs, maintenance of buildings, plant, instruments, eto., and 
those of public lamps. 

Stock Exchange Settlements.—Thoe Stock Exchange Committee 
have ordered Primitiva Gas and Electric Lighting company of Buenos 
РҮ, Limited, further issue of £25,000 4 per cent. first debentures 
of £100 each, Nos. 5,251 to 5,500, to be quoted in the official list. 
Application has been made to the committee to appoint a special 
settling day in and to grant a quotation to County of London and 
Brush Provincial Electric Lighting Company, Limited, £250,000 
41 per cent. second debenture stock. 

Larne.—The Urban District Oouncil have asked the Larne Electric 
Light Company to reduce their last prices under which they offer to 
supply current for public lighting. For lighting the incandescent 
lamps only in the evening the company tend £399. 15s; for 
morning lighting of the incandescent lampe the tender was £43. In 
the tender the total for morning and evening lighting of the incan- 
descent lamps was £442. 13s., or an increase of £75. дв. The total 
cost of the arc lamps was to be £173. 108. 

Barnataple.— Application is to be made to the Local Government 
Board for the balance of £27,000 lighting lean previously asked for, 
The Town Oouncil have agreed that on receipt of the ifications for 

ighting the music hall from Mr. Trentham, if the specifications are 

opted, and if it is decided to light the hall with electricity, tenders 
for the work should be invited. The Mayor, with Measrs. Brown, 
Richards, Lindsley, and Andrew, have been appointed a committee 
to consider а new өн of keeping the electrio lighting accounts, and 


report to the Ooun 

Battersoa.—The electrical engineer estimates that the cost of pro- 
viding the n fittings for the whole of the houses on the Latch- 
mere estate, including the 16 houses to be erected on the west side of 
Matthews-street, will be £1,920. 12s. 6d. Up to the present time the 
whole of the 79 applicants for the tenancy of the houses desire to use 
the electric light. Arrangements are to be made for the work of pro- 
ош electric light fittings in the houses where required, to be pro- 
ceeded with as soon ав possible in accordance with the estimate prepared 
by the electrical engineer. 

Islington.—The Lighting Oommittee have reported to the Oouneil 
with reference to the reported intention of the Holloway Electrio 
Supply Oompany to supply the new Marlborough Theatre by means of 
overhead wires по olloway-road, that they were not aware that 
the said oompany SOT NT wers to supply electricity 
within the Oouncil’s area. ithout such powers, to do so would be 
illegal, while the proposed overhead wires would be contrary to the 
Overhead Wires Act. In consequence the London County Council will 
be informed the Council strongly oppose the project. 

Wallasey.— The Electricity Committee have decided to alter their 

charges for electric current from 6d. to 6d. per unit, subject to a 
reduction of 2d. instead of 3d. per unit for all supply above two units 
per quarter for each 8-c.p. lamp, while 16-c.p. lamps must consume 
our units per quarter before the reduction of 2d. comes into effeot. 
For meter rentals the reductions are as follows: for 1 to 15 lamps of 
50 watts (Go p.) each from 2s. to 1s. 4d. per quarter, 16 to 50 lampe 
28. 3d. to 18. ôd., 31 to 75 lamps 38. 54. to 2s. 2d., 76 to 150 lamps 
бе. to дв. 9d., 151 to 200 lamps 7s. 6d. to 5e. 8d., 201 to 500 lamps 
11s. to 8s. 3d. 

Potchefstroom (South Africa).—There is considerable interest 
being manifested by the ratepayers of Potchefstroom in regard to the 
lighting of the town. Offers to do this had been received from 
Jchannesbatg firms, but the matter was adjourned sine die, The 
ratepayers, however, have expressed themselves as diseatisfied with 
this, and several prominent traders have ordered complete plants ef 
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their own. The Health Board have, as a result, brought up the 
matter again, and will consider the advisability of granting a conces- 
sion for lighting the whole town and military cantonment.— S0 H 
African Exports, 

Croydon.—The electric lighting plant at the lunatic asylum just 
erected by the Corporation at Chelsham consists of two of Messrs. 
Belliss’s non-condensing engines, dynamos, and booster set, laid down 
by Messrs. Mavor and Coulson, of Glasgow. The storage battery was 
supplied by the Chloride Electrical Storage Company, of Manchester, 
and the switchboard by- Messrs, Frank Suter and Oo., of London. 
The wiring was executed by Messrs. Wenham and Waters, Limited, 
of Croydon, and tho total cost of the electric lighting arrangements 
was £6,000, the total cost of the asylum being close on £225,000. 
Mr. E. G. Rivers, A. M. I. OC. E., acted as consulting electrical engineer. 


Ripon.— At the last meeting of the City Council a letter was read 
from the Board of Trade pointing out that the Ripon Electric Lighting 
Order, 1901, did not contain sny provision enabling the Corporation 
to transfer the undertaking toa company. The period within which 
the compulsory works specified in the order should be completed 
would not expire until July 26, and the order would remain in force 
antil it was revoked by the Board of Trade. If the Corporation were 
able to satisfy the Department that they intended to take steps to 
carry out the compulsory works at an early date, the Board would be 
prepared to consider whether the revocation of the order might be 
postponed for a period. 


Electric Cranes.—Official trials were made last week of the two 
new electric cranes which have just been installed by the Dover 
Harbour Board. These cranes, the equipment of which has cost 
£11,000, are exceptionally large and powerfal, and have been con- 
stracted to the design of Sir William Preece and Messrs. Siemens. 
They are built so as to command both sides of the Acmiralty Pier, 
and are to be used for the transhipment of mails and baggage in 
specially-built crates capable of containing 24 tons. Under the new 
system, which came into operation on July 1, the usual Custom 
House delay will be saved, as the crates will be loaded up in London 
and Paris and carried straight through to either eapital. Electrical 
cranes have also been erected at Calais, and the mail steamers have 
been specially altered for the shipping of the crates. 


Oldham.—The new Corporation electricity station at Greenhill, 
Oldham, was opened last week by Mr. Alderman Harrop (chairman 
of the Electricity Committee). This new station was required owing 
to the increasing demands made upon the Rhodes Bank station for 
current, both for lighting and' traction purpeses. The engine-room, when 
full, will accommodate plant of 10,800 h.p. The present instalment 
gives 6.000 h.p., and 4,800 h.p. can be added without additional 
buildings ; when required, it is proposed to add а third bay to the 
engine room to contain four 2,500-h.p. sets. If the buildings are 
extended according to the present proposals the total capacity of the 
complete station will be approximately 20,000 h.p. When full, the 
boiler-house will contain 16 dry-back marine boilers and four vertical 
n шая " boilers, The estimated cost of the station is about 

156,000. 


Launceston (Tas.).—We understand that the contract for the 
reconstruction of the electric light and power transmission plant for 
Launceston, Tasmania, has been placed with Messrs. Witting, Eborall, 
and Co., Limited, of Temple Bar House, London, E.O. This contract 
coniprises the supply of four Francis type turbines of 445 b.h.p. each, 
these turbines being direct coupled to 300-kw. three-phase generators 
giving а terminal pressure of 5,000 volts; also high and low tension 
awitchboards in generating station and sub-station, together with 
separately driven exciters, motors, transformers, and material for the 
overhead transmission line. The plant previously in use consisted of 
100-kw. single-phase alternators giving 2,000 volts. The reconstruc- 


tion of the present plant is being carried out by Messrs, Witting, 


Eborall, and Co., Limited, of Temple Bar House, to the specification 
of the Launceston city electrical engineer, Mr. William Corin. 


Tipton.—At the last meeting of the District Council, Mr. Foster 
(solicitor) made a lengthy statement in reference to the dispute which 
had taken place between the Council and the Midland Electric Cor- 

ration in reference to the supply of electricity for lighting purposes. 

e remarked that there had been a prospect of costly litigation, but 
efforts had been made to find a modus vivendi between the Council 
and the Electric Corporation, with a result which he thought was 
very satisfactory. Under the terms of the new agreement, the Electric 
Corporation would pay to the Council a lump sum of something like 
£600, the whole of the costs incurred during the last three years, 
including those in connection with the promotion of the provisional 
order, the Board of Trade enquiry, and the preparation of the agree- 
ment. The Electric Corporation would pay to the Council £50 for 
the ensuing year, £150 per annnm for the next two years, and £200 
for the remainder of the 21 years; also 30s. per week for a meter 
inspector. A resolution approving of the seal of the Council being 
attached to the agreement was adopted. 

Private Bills in Parliament. — Sir Robert Gunter's Select Com- 
mittee on Wednesday gave their decision on the Walton-on-Thames 
and Warmley provisional orders. In each case the Urban District 
Councils were seeking confirmation of Board of Trade orders to supply 
electricity for lighting purposes within their districts, and they were 
opposed by the local gas companies, whe objected, as contributories to 
the rates, to being called upon to contribute towards any loss which 
might arise from & form of competition directed against themselves. 
Mr. Balfour Browne, K.C., and Mr. Paddon each asked, on behalf of 
the gas companies, that a clause should be inserted to the effect that 
after the first year's working the undertakers should have a proper 
balance-sheet laid before them, and they should then fix such а charge 
(up to the maximum allowed by the Board of Trade) to consumers so 
that, ae far as possible, the revenue of the year should balance the 
expenditure. After consultation, the committee passed the preamble 


— 


of the Bill, and inserted a modified provision to the effect that such a 
balance-sheet should be made out after the first three years’ trading, 
and that then the charges should be adjusted. 


The Clifton-Oaksford Reproducer.—Last Friday we had the 
opportunity of witnessing an invention by Mr. Bert Oaksford, Peveril 
Drive, Nottingham, which will revolutionise the gramophone market. 
The improvement centres mainly in the flexible arm which carries a 
small sound-box, and which is preesed on the cylinder. This allows 
the stylus to follow tho impression of the sound-waves, both vertically 
and with a rocking kind of movement. Asa consequence, the bass 
notes, whieh are represented by the top of the wave curve, come out 
in their full value. The stylus is enabled to get olear of the vibration 
without shock and without tearing through it, and as soon as one 
vibration has passed, the sound-box springs back to meet the next. At 
Friday's demonstration two instruments were used, one of which only 
was fitted with Mr. Oaksford's invention, and the difference between 
that and the ordinary gramophone was most marked. There was a 
tetal absence of the usual tinny, squeaky sounds, and the full harmony 
of both vocal and instrumental music was reproduced to its fullest 
extent. In fact, it was quite pleasant to listen to the instrument even 
standing elose to the receiver, whioh is saying a great deal. 

Portsmouth.—On Friday, the King's birthday, the municipal 
telephone system was generally inaugurated by the Mayor (Sir W. T. 
Dupree), who subsequently entertained a company of about 100 toa 
sumptuous banquet in his apartments in the town hall. During the 
evening congratulatory messages were telephoned by Bailie Alexander, 
chairman of the Glasgow Telephone Committee, from. Bournemouth 
and Brighton, and from the various councils of the districts served 
by Portsmouth. The installation was decided upon in 1900, and the 
construction took place in the summer and winter of 1902. Oustomers 
were speaking in October last, and already the committee finds itself 
unable to join up more subscribers, as the original estimate of £25,500 
for 1,240 lines has been exhausted. Considerably more than originally 
planned, 1,000 lines have been connected up in the borough and over 
150 in the surrounding district, which is served by aerial lines, while 
in the town the circuits are underground in cable, and distributed by 
overhead wires—24 to 36 on a pole. The Town Council has already 
authorised the Telephone Committee to borrow an additional £12,000 
to raise the number of lines en the exchange to 2,000, and the actual 
work of extension is already in hand. The charges are £5. 17s. 6d. 
a year (unlimited use), £3. 10s. and zd. toll, £2. 10s. and 1d. toll. 
Last month the profit was about £80 after all expenses had been met, 
and with an increasing income from tolls better results are confidently 
anticipated. 

Colchester.—A pplication is to be made for sanction for the borrow- 
ing of the following amounts, in addition to the loan of £7,000 for 
which application has already been made—viz.: main extension, 


‚ Lexden Village, £123; ditto, Butt-road, £70; ditto, Meyrick-crescent, 


£50; rewinding armature of H.B. 27-40 dynamo for traetion purposes, 
£110; additional lifting gear, £60 ; contingencies, £17. 5s.—total, 
£430. 5s. The following statistics were contained in Mr. Sillar's last 
report: output of electricity in units during May, 1905, 17,825; 
number of consumers at end of May, 358; total number of 8-c.p. 
lamps connected, 22,732. The committee have reported con- 
sideration of two alternative schemes for extending the electric 
light mains to North-hill, North Station-road, and Bergholt-road. 
The scheme upon which they had decided provided for a feeder of 
sufficient size to supply 3,600 lamps; this would be continued to a 
point 1,900 yards from the electricity works, and would be linked to 
the network at the North Station railway bridge. Arrangements 
would be made for connecting a main in Myland-road when it should 
be laid, and for carrying a distributor for а distance of 1,150 yards up 
the Bergholt.road. The cost of the scheme would be £1,863, and the 
committee had resolved to defray this out of the £2,750 for main 
extensions in the loan of £8,500. The committee added ''they were 
satisfied that the probaWle revenue to be derived will justify the 


| expenditure." 


Uganda.—A Reuter’s telegram from Mengo dated April 28 says 
the extension of the telegraph system has been pushed on rapidly 
during the last six months, and now the line is open to Butiaba, on 
the shore of the Albert Nyanza. A branch line has been built to a 
place called Masinde, in Unyoro, a distance of some 50 miles from the 
main line. On all these extensions there is no extra charge, thus the 
mileage open for traffic now in Uganda is as follows : Mombasa to Port 
Florence, on the Victoria Lake, 584 miles; Port Florence to Kampala 
and Mengo, temporary line, 200 miles; Kampala t» Е 1tebbe, 25 miles; 
Entebbe to Albert Nyanza, 175 miles ; Hoima, Unyoro, to Masinde, 
50 miles—total, 1,034 miles. The charge over the whole of this dis- 
tance is 2d. a word, with a minimum of 1s. Ad. for a message of eight 
words. There is also a system of telephones along the whole distance, 
зо that traders and travellers may use the line when necessary at the 
charge of 1s. 4d. per conversation. These telegraph lines are called 
“ temporary," but as they are constructed of bark cloth tree (a species 
of fig tree), and as these have extrordinary powers of germination, all 
the telegraph poles are now living trees, and should be almost equal 
in point of duration to iron poles, as the fig tree is a long liver. It 
is а novel sight to the traveller to see a line of telegraph poles in full 
blossom. Mr. H. W. Tyler is the person responsible for this great 
activity in the telegraph extension, and the Government have recently 
given him в permanent appointment on the staff of the Proctectorate 
as assistant superintendent. 


Gravesend.—The resident engineer has prepared the followin 
report on the question of supply to workmen’s cars. IIe states it wil 
be necessary to run one of the large generating sets to give current for 
this purpose. This will prove most unecongmical, and result in a loss 
instead of being profitable. There are three ways in which this could 
be avoided : (1) By installing a traction battery, a course under present 
circumstances he should not recommend. (2) By purchasing a small set, 
about 25 kw., sufficiently large to undertake the supply of lighting 
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during the early morning, leaving the present battery to supply the 
tramé. The cost of this set "would be about 2500. This method 
should be the cheapest way out of the difficulty, but there is always 
the possibility that the lighting load d those hours may grow 
beyond the capacity of such a set. (3) Purchasing a set about 80 kw. 
to 100 kw. at а cost of, say, £1,250, which would run the traction 
load from Б a.m. until about mid- 7, This set also run in parallel 
with one of the large generators would give the tramway company all 
the current they are at present entitled to. At present two large 
sets are run in parallel at week ends, and the load is such that bot 

sets are working uneconomically. He is of opinion that this would be 
the moet satisfactory method to adopt, having consideration to the 
füture working ol the undertaking as well as the present used. The 
electric lighting of the technical school is under consideration, 
also plans of a scheme for automatically fitting coal store and deliver- 
ing from store to boilers. It is proposed that application be made to 
borrow the following amounts: Babcock and Wilcox, work on 
temporary shaft and circulating pipes, £409; Western Electric 
Company, Limited, additional tramway feeder, £533. 5e. 11d.; pilot 
wires, £66, За. 11d.; general mains, extras, £470. 10s. 2d.—£1,479. 


£8,790. Se. 8d.; and main (Trafalgar-street), £617. 9s. The proposed 
eman 
1 wer. e maximum demand for lighting during last 
winter (1902-5) was 413 kw.; it is practically certain that next winter 
the maximum will rise to 460 kw., and during each of the two follow- 
ing winters a like rise of 50 kw. may be expected. То meet this 
demand, the nt machinery can give а maximum lighting output 
of 680 kw., allowing no margin for stand-by.“ None of 1,4, and 5 
роз are now available for the production of power for traction, 
t it is pro , by adding generator panels to the traction switch- 
board; to e No. 1 generator available for either lighting or traction. 
If the demand for energy for lighting rises, as anticipated, to 
560 kw. during the next three years, there will be barely sufficient 
оне to meet that demand with No. 1 generator in reserve for botb 
ing and traction. The Tramways Committee have informed the 
electricity department that power should be provided for the running 
of 46 cars on the main and branch tramways. The committee reckon 
a less consumption of power than 15 kw. per car, therefore the depart- 
ment should be able to meet a traction demand of 660 kw. The present 
plant will give a maximum output for traction Purpose of 500 kw., 
without any stand-by margin. This is clearly insufficient. This plant 
ару may be increased, as already stated, by making No. 1 generator 
available for traction as well as lighting, but even if this be done 
the maximum traction capacity will amount to 600 kw. only, with 
nothing in reserve, and it must be remembered that the lighting 
reserve of 100 kw. is absorbed also. 

.—The Private Electric Light and Power Committee 
have received a report on electric motive power, free wiring, etc., in 
the city. The on electric motive power stated that each brake 
horse-power supplied continuously for 50 hours per week and 50 weeks 
per annum would consume 2,000 units, which at 3d. per unit would 
cost £25. This price would be charged on the assumption that the 
fall power was used continuously throughout the whole time, whereas 
there was practically not a single instance in connection with any 
шину requiring power where such conditions were fulfilled. It was 
reasonable to assume the motors connected in Londonderry would be 
working under somewhat similar conditions to those elsewhere when 
the cost per annum of 50 weeks at 50 hours per week at the rate pro- 

would be 1 b. h. p., £8. 68. 8d.; 5 b. h. p., £41. 15e. Ad.; and 
b.h.p., £83. 6s. 8d. The cost per annum for all sizea of motors 
\ in proportion. With regard to free wiring, the term was 
intended to convey that the wiring was carried out free of all initial 
coat, a rental being made instead. Such a system should certainly be 
arran in Londonderry to encourage those who were relactant to 
provide the necessary capital. In many towns companies had carried 
out the work, and their method of securing the interest on their 
capital expended and profit in each installation was based on the 
number of units of electricity consumed, a certain rate averaging 
ld. per unit being made for the use of the wiring and fittings. ere 
thé electrical supply, as in Londonderry, was in the hands of the 
е ae fine | ш for the ен of the деши 
rent, an ing it over to the company. Such a system of charging 
was exceedingly simple, bat was AoE on a fair basis, as the long-hour 
consumer, who was the most desirable class of customer, was charged 
a higher rate of rental for his wires and fittings than his less profit- 
able neighbour, The av cost of wiring a 16-c.p. lamp was £1. 
But it is proposed that the rental of wiring and fitting should not be 
o on the number of units, but on the number of lampe, or on the 
capital expended under a buying-out system, whereby the rate should 
include interest on capital plus the amount necessary to repay the 
capital over a short term of years, when the wire and fittings would 
become the property of the consumer. Over а term of five years the 
annnal rental per lamp installed would amount to 4e, 8d., which 
allowed for the repayment of principal with interest. The reports are 
to be printed and considered at the next meeting of the Council. 


St. Maryiebone.—-The Electric She a bed ЕТ reported at the 
last meeting that the London Oounty Council had resolved not to 
the spp canon made by the Borough Council for sanction to the 
borrowing of tho amount required for the purchase of the electricity 
undertaking under the terms of the umpire’s award without further 
statutory authority being given to the Borough Council authorising it 


to borrow for electric lighting pu . Mr. Asquith had said that if 
* the County Council proves to be unable or unwilling to assent, I 
think the Borough Council should apply for a license, under Section 2 
of the Act, to the Board of Trade, which, under the very exceptional 
cireumstanoes of the case, would probably be disposed to grant the 
application.” Mr. Fletcher Moulton advised that, if the London 

unty Council refused its consent to the loan, an ap should be 
made to the Local Government Board, and that the aid of the Board 
of Trade should be invoked. The committee stated that an appeal to 
the Local Government Board would mesn an арр for the reversal of 
the decision of the London Oounty Council, and possibly a local 
enquiry ; application to the Board of Trade for a license to supply 
electricity would not involve an appeal against the London County 
Oouncil, but the license, if granted, would remove the difficulty, 
the existence of which was the reason given by the London 
County Council for refusing consent to the loan. The committee 
had also considered the further opportunity of applying to 
Parliament next session for the necessary statutory power to borrow 
the amount required. Although the obtaining of an Act of Parlia- 
ment and complying with the Borough Funds Act would be trouble- 
some, they thought there would be some important advantages to be 
gained by such procedure. They might secure a longer period for the 
repayment of the loan, and the price at which they were authorised 
to supply could be varied, and many other useful powers could be pro- 
vided for in such a Bill. The great objection to this on the part of 
the company is the delay, and it is on account of the Council’s delay 
in completing that the company is proceeding with their action for 
specific performance, In conclusion the committee said: Having 
regard to the legal advice we have received, and to the fact that we 
may shortly have to satisty the courts that we are not merely doing 
our best, but taking all proper measures possible, and also that the 
delay in completing the purchase is causing serious injury to the сос 
will of the business, we think there should be no unnecessary delay 
waiting for the decision of either Government еше, and that 
the application for a license and the appeal from the County Oouncil’s 
decisions should be made simultan y.” Resolutions summoning 
these steps were carried, also another providing that the town cler 
take steps to promote a Billin Parliament in the event of the Govern- 
ment department not communicating their decision by the end of 
September. 

Manchester Electricity Werks.—The statement of the accounts of 
the electricity depertment for the year ended Maroh 31 has now 
been published. e accounts show that the revenue derived from 
the sale of current, etc., amounts to £197,169, and the working 
expenses to £112,516, leaving a profit of £84,855. Out of this 
sum the following requirements had to be met: interest on mo 
debt, etc., £43,561; sinking fund, £28,070; instalment of loan 
repayable to the Public Works Oommissioners, £4, 907—2£76,558 - 
resulting in a surplus of £8,316. This surplus has been carried to 
the reserve fund, which now stands at & total of £25,077. During 
the period under review formal sanction was given by Parliament to 
the Manchester Corporation General Powers Bill, 1902, which contained 
clauses authorising the construction of Stuart-street sr la À bri 
to connect Dickinson-street and Bloom-street works, and subways for 
cables ; also empowering the Corporation to raise the sum of 275,000 
in connection therewith. The total borrowing powers at the present 
date amount to £2,246,121. The past year seen the completion 
of the buildings at Bloom-street station and the erection of the four 
3,500-h.p. generators. The total apar a this station is 14,000 h. p. 
At Dic -street station four belt.driven sets, each of 400 h.p. 
capacity, have been dismantled and sold. On the space set at liberty 
there have been erected two сато generate each of 5,000 h.p., and 
by this alteration the capacity of the station has been increased 
from 11,800 h.p. to 16,200 h.p. The committee are pleased to 
report that the work in connection with Dr. Kennedy's installation of 
18.000 h.p. at Stuart-street station and the 10 sub-stations їп con- 
junction therewith has been pressed forward with all dispatch during 
the past 12 months, with the result that very excellent progress has 
been made, and the whole equipment із now rapidly approaching 
completion. Although very large increased demands have been made 
during the past 12 months for supplies of electric energy, notably in 
connection with the tram service, the committee, in consultation 
with Dr. Kennedy, undertook to be in readiness to supply the Tram- 
ways Committee with current for working the cars on the southern 
routes on Nov. 30 last, and for the Ashton-road and Oldham-road 
routes on March 31, 1903. It is gratifying to record that these 
engagements were fulfilled on the dates arranged, and the cars com- 
menced running accordingly. Steady is being made with 
the work in connection with the additional installation of the 
12,000 h.p. at Stuart-street station and the various sub-stations. А 
statement of the quantity of жедш d generated and sold since the 
commencement of the undertaking, shows that in the year ended 
March, 1895, the number of units generated was 1,277,507, and 
that 1,168,382 units were sold. In the year ended March, 1903, 
there were generated 22,198,241 units, and 19,400,223 units were 
sold. There were 6,836 meters in use on March 31, 1903. The 
total capital expenditure on land, works, etc., has been £1,713,627. 
The average price obtained per unit for electricity in the year ended 
March 31 was 2:68d. There has been a gradual decline in the price 
since the year 1893-4, when it was 5°57d. per unit. 


Isle of Thanet. — Messrs. Handcock and Dykes, in a supple- 
mentary report, point out that the Isle of Thanet Tramway and 
Lighting Company's proposition was on a different basis entirely from 
those last oonside by the committee, inasmuch as under their 
roposition the Corporation would not have now to raise a loan. 
They say this offer might be considered from two points of view: (1) 
that of the consumer of eleotricity, and (2) that of the general body of 
ravepayers. From the ponera consumer’s point of view it should be 
noted (say the experts) that under the Thanet Company's proposition 
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viz., to charge 6d. per unit the first two hours and 24d. afterwards— | 14098. 


the general body of consumers would probably pay 6d. a unit, as it is 
found in practice that the average consumption of electricity per lamp, 
taken over the whole kingdom, variea from 11 to 25 units per annum, 
which corresponds to an average use of from one hour to just over 
two, so that practically the ordinary consumer would never come on 
to their reduced rate.  Messrs. Handcock and Dykes, assuming an 
average of two houra' use a day, and, secondly, an average of four 
hours' use a day, say the Thanet Company's proposition is inferior 
to those of Messrs. Edmundson and the National Electric Wiring 
Company. Turning to the question of this ofler as it affects the 
general body of ratepayers, the experts find that there would be 
in the initial stage no difference between them, as, whether the Cor- 
poration accepted this offer or that of Messrs. Edmundson or the 
National Electric Wiring Company, either scheme would be tree of 
expense to the town, as in the first case the money wculd be found by 
the Thanet Company, and in the second case, although the money 
would be borrowed by tho Corporation, yet the interest and sinking 
fund would be guaranteed either by the company undertaking the 
work or by an approved assurance company. Assuming, however, 
that the Corporation wished to take over and work the undertaking 
themselves, under the Thanet Company's revised offer they could take 
over the mains at the end of 10 years at the actual cost to the com- 
pany, plus a premium of 15 per cent., or at the end of 21 years without 
extra күш ; butin both of these cases the Corporation would have 
to face the problem that they would possess no station of their own, 
and would then have to raise the money themselves, put down а new 
station, organise a staff, and undertake the generation of current, 
whereas, under the other two offers, at the same period, they would 
take over not merely the mains, but a complete station, which had been 
working for a number of years, which had a staff used to the work, and 
on which a large proportion ot the capital cost had been already repaid. 
The experts consider the latter position afar superior one. Turning to 
Messrs. Edmundson's revised offer, it would appear that they were 
prepared to reduce their price from 7d. for the first hour and 4d. 
for the second to 7d. and 3d., as compared with 7d. and 2d. offered 
by the National Electric, and, further, that if the Corporation termi- 
nated the agreement at the end of 10 years the premium would be 
5 per cent., instead of 10 per cent. as at firat specified. The experts 
are of opinion that absolutely no financial liability would be incurred 
by the Corporation in the acceptance of either the offer of the National 
Electric or Edmundsons. They are of the opinion that by the time 
the Corporation took over the works they would find themselves in 
possession of a remunerative undertaking, which should prove a valu- 
able asset to the town. Assuming, however, the very worst aspect of 
affairs, the Corporation would not take over the order until the termina- 
tion of the agreement, by which time the whole of the loan would have 
been repaid, and the works would fall in relieved of all charges for 
interest and sinking fund, and without the Corporation having to pay 
a single penny. The experts consider that the keen competition 
among 80 many companies, whose directors are shrewd business men, 
. to obtain control of this provisional order is a proof that the impres- 
sion is that this electrical undertaking in Ramsgate will soon be a 
financial success. The matter is to be further discussed at a spccial 
meeting of the Council. 


PROVISIONAL PATENTS, 1903. 


JUNE 22. 

13911. Improvements in automatic electric circuit breakers. 
Arthur Bernard Reynders, Carl Bennett Auel, Robert 
Donald Thain Alexander, and John Rudolph Spurrier, 
Westinghouse-building, Norfolk-street, Strand, London. 

13012. Improvements in magnetic holders-up for drills and 
the like. William Henry Allen, Richard William Allen, 
and Charles Czar Hawkins, 24, Southampton-buildings, 
Chancery-lane, London. Е 

13391. Improvements in secondary batteries. Lothar Fiedler 
and Frederic Julius Gerard, 22, Southampton-buildings, 
Chancery-lane, London. 


JUNE 23. 

13937. Therapeutic electromagnetic and faradic healer. 
Frederick Courtenay Fisher, 64, Hampton-park, Redland, 
Bristol. 

13945. An improved electrical motor starting switch. Ughtred 
Horsfall, Joseph Crowther, and Thomas Cardwell Wild, all 
trading as The New Contact Controller Company,” 1, 
North-parade, Parsonage, Manchester. 

13970. Improvements in indicator jacks for telephone switch- 
boards. William Aitken, Beachcliff, Sandon Promenade 
Egremont. 

13971. Improvements in telephone exchange systems. William 
Aitken, Milton.road, Edge-lane, Liverpool. 

13973. Improvements in and relating to electric recording 
instruments. David John Steele and Charles Kratt, 75, 
Waterloo-street, Glasgow. 

13903. Improvements in induction coils. John Splitdorf, 56, 
Ludgate-hill, London. (Date applied for under Patents 
Act, 1901, April 8, 1903, being date of application in 
United States.) (Complete specification.) 

13892. An improved electric sparking plug for internal. 
combustion engines. Hugo Hirst and Herbert John 
Coates, 71, Queen Victoria-street, London. 

14021. Improvements in galvanic batteries. Paul Brandt, 6, 
Lord-street, Liverpool. (Complete specification. ) 


Improved process and apparatus for the production of 
metals of the alkali group and alkalies by eloo- 
trolysis. Edgar Arthur Ashcroft, 111, Hatton-garden, 
London. 

JUNE 24, 

An improved electrical cash-checking machine, Edgar 
Guess, 51, Tasman-road, Olapham, London. 

Improved automatic reversible dynamo to give a 
constant voltage irrespective of speed. Alec Gavan 
Inrig, Calydon, Goldworth-road, Woking, Surrey. 

Improvements in controlling systems for electric 
motors. The British Westinghouse Electric and Manu- 
facturing Company, Limited, Westinghouse - building, 
Norfolk - street, Strand, London. (The Westinghouse 
Electric and Manufacturing Company, United States.) 

Improvements іп electrically-operated ventilators. 
Herbert John Haddan, 18, Buckingham-street, Strand, 
London. (The Bergmann Eleotricitätswerke Aktiengesell- 
schaft, Germany.) (Complete specification.) 

Improvements in and relating to eleotrically- operated 
lifts. Arthur Henry Adams and John Thomas Moulds, 11, 
Southampton-huildings, Chancery-lane, London. 


JUNE 25. 

Improvements in apparatus for electric lighting. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
Strand, London. (The Cooper-Hewitt Electric Company, 
United States. ) 

Improvements in gas or vapour electric apparatus. 
Frederick William Le Tall, Westinghouse-builling, Norfolk- 
street, Strand, London. (The Oooper-Hewitt Electric Com- 
pany, United States.) 

Improvements in gas or vapour electric apparatus.. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Cooper-Hewitt Electric Com- 
pany, United States.) 

Improvements relating to gas or vapour electric 
apparatus. Frederick William Le Tall, Westinghouse- 
building, Norfolk-street, Strand, London. (The Cooper- 
Hewitt Electric Company, United States.) 

Improvements in systems of electrical distribution. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Cooper-Hewitt Electric Com- 
pany, United States.) 

Improvements in systems of electrical distribution. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Oooper-Hewitt Electric Oom- 
pany, United States.) 


14169. Improvements in systems of electrical distribution. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Oooper-Hewitt Electric Com- 
pany, United States.) 

14170. Improvements in starting means for gas or vapour 
electric apparatus. Frederick William Le Tall, Westing- 
house-building, Norfolk-street, Strand, London. (The 
Cooper-Hewitt Electrie Company, United States.) 

14171. Improvements relating to gas or vapour electrie 
apparatus. Frederick William Le Tall, Westinghouse- 
building, Norfolk-street, Strand, London. (The Cooper- 
Hewitt Electric Company, United States.) 

14172. Improvements in systems of electrical distribution.. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Oooper-Hewitt Electric Com- 
pany, United States.) 

14173. Improvements relating to breaking and controlling 
electric circuits. Frederick William Le Tall, Westing- 
house - building, Norfolk street, Strand, London. (The 
Cooper-Hewitt Electric Company, United States.) 

14174. Improvements in systems of electrical distribution. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Cooper-Hewitt Electric Com- 
pany, United States.) 

14175. Improvements in gas or vapour electric apparatus. 
Frederick William Le Tall, Westinghouse-building, Norfolk- 
street, Strand, London. (The Cooper-Hewitt Electric Oom- 
pany, United States.) 

14176. Improvements in electric heaters or rheostats.. 
Frank Clarence Newell, Westinghouse-building, Norfolk- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, June 27, 1902, being date of application in 
United States.) (Complete specification.) 

14190. Improvements relating to wireless telegraphy. Sidney 
George Brown, 45, Southampton-buildings, Chancery-lane, 
London. 

14199. Improvements in machines for cutting turbine vanes. 
The British Thomson-Houston Company, Limited, 85, 
Cannon-street, London. (Shepherd Т. Fonda, United 
States. ) 


14204. Improvements in or relating to telephone systems: 
with central battery. Gottlieb Magnus Teodor Piltz, 
111, Hatton-garden, London. (Complete specification.) 


JUNE 27. 
14211, Improved electric switch and cirouit breaker. Verity's, 


Limited, and Edwin John Selby, 31, King.street, Covent 
Garden, London. 


14062. 


14067. 


14079. 


14106. 


14107. 


14163. 


14164. 


14165. 


14166. 


14167. 


14168. 
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18323. Lightning arresters. British Thomson-Houston Company, 
Limited. (Johnston.) 


18324. Systems of dynamc-electric machines. 
Houston Company, Limited. (Jeannin.) 
18326, Means for preventing creeping of electric meters. 


14231. Improvements in arc lamps. Joseph Wilfred Bowley, 
4, St. Ann's-square, Manchester. 

14947, Improvements in “electric resistances.” 
Kramer, 121, West George-street, Glasgow. 

14969. Improvements relating to electrical fire-alarms and 


British Thomson- 


1 
Hans уоп 


other electrical signalling systems, telegraphy, tole- British Thomson-Houston Company, Limited. (Lunt.) 
Phony, wireless telegraphy, and the like. Egerton | 18586. Electric fases or cut-outs. Morse. 
Goolden Pulford, 10, St. George’s-crescent, Liverpool. 19110, Electric arc lamps. Green. 
(Complete specification, ) 
14456. Improvements in cases or covers for the protection of | ‚ 1905. 
Charles Mark Dorman and Reginald | 5973. Intercommunication telephone wall sets and the 


electrical apparatus. 
Arthur Smith, Ordsal Electrical Works, Salford. 
specification. ) 

14295. Improvements in electromagnets especially applicable 
for use in electromagnetic separators. The Edison 
Ore-Milling Syndicate, Limited, 188, Fleet.street, London. 
(Thomas Alva Edison, United States.) 

14289. Improvements in telegraph apparatus. 
8, The Avenue, Barnet, London. 

14300. Improvements in and relative to electrical alarm or 
signalling apparatus. George Rarp, 60, Queen Victoria- 
street, London. | 

14304. Improvement in sparking plugs for electric ignition 
of gas ог oil engines. John Baxter Jarvis, Devon House, 


connections or wiring thereof. Berliner and Birnbaum. 

7697. Incandescent electrico lamps. Drecker. 

9015. Electrical generators for producing alternating 
currents of low frequenoy. Siemens Bros. and Co., 
Limited. (Siemens und Halske Actiengesellschaft.) 

9149. Pull-down or safety apparatus for the trolley poles of 
electric cars, Birkbeck. (Electric and Steam Railway 
Supply Compiny.) 

9206. Methods of and apparatus for transforming electrical 
energy. Hewitt. (Date applied for under International 
Convention, April 25, 1902.) 

9353. Shade holders for eleotric lamps. Birch. 

9372. Insulators applicable to overhead tramway wires. 


(Complete | 


Henry Braun, 


Olapham Common, London. Penny. 
14309. An electric roasting oven. George Edmond Dutertre and 9586. Mechanism for controlling electric circuits. Tate and 
Marie Francois Andre Nodet, 77, Oolmore-row, Birmingham. Newbery. 


14318. Improvements in apparetus for regulating the supply 11193. Radiators for wiroloss tele aph Blondel. 
of current in electric mains. Herbert William Butler, REAR A Ш 
47, Lincoln’s-inn-fields, London. 

14363. Improvements in telephone call recording systems. 


Henry Harris Lake, 45, Southampton-buildings, Chancery- 


—— — — — ——— — “üüw— 


lane, London. (The Automatic Telephone Meter Company, 
United States). 


COMPANIES’ STOCK AND SHARE LIST. 


14373. An improvement relating to the illumination of railway Name Amount Ist pric 
or like signals by electric incandescence lamps. f : paid. puer 
Siemens Bros. and Co., Limited, and Luiz Moraes Gome; | Commerelal and Industrial.— £ £ 
Ferreira, 1 Bank-chambers, Southampton-buildings, Alliance Electrioal Co., б r cont, Cam. Pref., Nos. 1-10,000 1 H 
Chancery ane, London. (Complete specification.) n Electricity Meter. 6 p.c, Cum. Pret. Shares, 1-125, 
B hI d by Cables, . 2-109,000...... 5 63-7 
14374. Impreved device for securing the oovers or doors of nri pr omit ub Peet, 1100000 , es Ia as Б SR 
boxes and other reoeptaoles in а tightly-closed ——— 44 per cent. Mortgage 'Debentures ............-. 100 101-105 xd 
condition. Siemens Bros, and Oo., Limited,. Birk beck Vins Thomson- Houston Co., 44 per cent. 1st Mort. Deb. 100 107105 
Bank - chambers, Southampton - buildings, Chancery - ‘lane, milan Westinghouse Elec. and Manuf., 6 per cent, Pref... 5 5 
London. (Siemens und Halske Actiengesellschaft, Germany.) E стени, а M. 1 
(Complete specification.) ——— 4 per cent. ortgage Debenture 
Brush Electrical E ring, Ordinary, N 1-105,731.. 2 -1 
14375. Improvements in switches for use in connection with — Non. Сиш. 1 bent. Prel. Lx m mH S 4 : ТЕ 
selective clectric signalling apparatus. Charles Mark 44 per cent. lst Debenture Stock ................ 100 . 1 
Jacobs and Arthur Harold Nicholson, Birkbeck Bank- per cent and Debenture soc.... 100 .. 87ЭЁх 
oa 2 Callender’s Cable, Оеһепїїгөз............................ 100 .. 106-110 
chambers, Southampton-buildings, Chancery-lane, London. GJJ7J0%JJ˙% 8 5 12.13 
5 per cent. Pre einn .ꝑ 5 54-6 xd 
— rompon and oo ,, i @ i Е 
COMPLETE SPECIFICATIONS ACCEPTED. Edison and Swan United, “A” Shares, i. 59, 1 3 1 
To be published July 16, 1903. ie ыш ы an ee m 
1902 4 per cent. Deb. Stock, Red. .................... 100 71.75 1d 
: Electric Construction, Limited, Nos. 1 to 112,100.......... а. 18-14 
6884. Telephonic apparatus. Graham. per cont. Cumulative Pret uten 100 o 105 
ner cen erp. 18 a : oe ы 
18858. Electric switches. British Thomson-Houston Company » | Ferranti Limited, 5 per cent. 186 Mort. Deb. Stock, Red. 100 .. . 90-85 xd 
Limited. (Hewlett апа Button.) General Electric Compan ny (1900), 5 per с r cent. Cum. Pret. .. D » 94-10 xd 
13614. Telephone connections on the party-line system. gph aa еб. Stack .. . . : : 
Oppenheimer. (Actiongesellschaft Mix und Geneat.) T - т: шр: мы „„ E е; ке 
14109. Eiectromagnets. Timmis an immis. per cen ebentures ........................ . 
: P ; Tel h Works ...... 10 184-1 
14349. Electrostatic apparatus for. measuring potentials, | 139% J per cent. Debentures Telegraph Works . 100 . 1001 
Ferguson and Kelvin and James White, Limited. Parker, Thos., Limited, Ondine ПОТ ОГЛЫ 10 .. 144-154 
14430. Type-printing telegraphic instruments, Higgins. meu e eae ean лы 
15716. Electric cable or conductor junction and -like boxes. 
Burnet. Electric Lighting and Supply.— 
1 ttmoter for the measurement of eleotrical power. | Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 1 
1. ы sdale Р r cent. Deb. Stk. Certs., Red. and Conv. .... 100 udi * 
ry 8 . Bournemouth and Poole, Ordinary ...................... 10 .. 13 
16492. Electrical cut-outs and regulators. Leitner and Lucas. 4 per 5 R um 7 : к П. 
r сеп um, con e * 
17222. Electric cranes, winches, and the like. Stokes. 4 ek cent. Debenture Stock, Red... uc, 100 1041 
17388. Systems of electrical distribution. Lake. (General | Bromley (Kent) Electric Light and Power Co., 44 рег cent. 
Electric Company.) lst Debenture Stock, Йей........................... 100 . 101-104 
Brompton and Kensington, Ordinary ................... 6 . 104-11 
17667. Maximum demand indicator for alternating electric ——— 7 per cent. Preference .......................... 5 . 104-103 
currents. Evans. 9 ectric 20000185800 V. , Ordinary, Nos. 1-40, O00. А AM буз 
17687. 8 eee) electrical indicators. Lake. (Gencral Cambridge rre Supply Company, Ltd., £10 Ord. ... - 8 1 
ectric Company. EN 
17688. Commutator brushes. Lake. (General Electric Company.) байы ош кы ша Бы, per cont, Guar Deb. SK 1 Бети 
18076. Systems of electrical distribution, British Thomson- 44 per ee me z^ Np Us TX [ > 5.6 
НЕС nde п ” „с. in * 
Houston Company, Limited. (Trop. ) A Dor еш Debentufe Stock, Red. (Prov. Uerts.)... Lo 104-106 
18077, Eleotrio current oollectors. British Thomson Houston | Chelsea Electricity 1 855 )) is 109 110 
imi 1 r cent. p á - 
Comp any, рше (Priest) T City of 105 on, Ording 9“,.yyyhy cwasicea ss 10 а 
18079. Protective devices for electrio circuits. British Thomson- 6 per cent. скн Rll 10. 1514 
Houston Company, Limited. (Steinmetz.) 5 per cant, Debentur i gg eee 5 100 a 1105 
11 т cen е v. » > 
19068. Charging devices for storage batteries. British | County of London and Brush Provincial, Ordinaty 0 09 
Thomson- Houston Company, Limited. (Lemp.) 6 per cent. Cum. Pref. ff 0 và 1 0 
$009 ectri eters iti я per cent. Debentures v. ss 
1 * ee vae : British Thom son- Houston Company ; Вала. Electricity 5 Ordinary, 1. 50, 000. .. Yi 
Limited. (King.) ud asd cent. Cont Ere hat a VVV. 3. 0 Oe 
18299. Field coils for dynamo-electric machines, е. 7 cen 0 е&..................... .. 
Electric ctric Lt. Co. of Aust., Ld.,6p.c.Cm. Pf., 1-50, O00 5 
(General Electric Company ) os 5 per cent. Debenture Stock, Е Rod, „ 100 "rn 
18319. Electric arc lamps. British Thomson-Houston Company, | Folkestone Electric Su py, Ltd., ‚ Ord. Nos. 1-10,000 ...... = 
Limited. (Fleming.) 44 per cent. First Deb. 8 k, Bod. .............. 100 102-1 
Hove Electric дЫ, Limited, Od 1-15,000 .......... 5 .. 8-9 
18821, Systems of electrical distribution. British Thomson- | Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1421000 5 .. 11-12 
4 per cent. Debenture Stock Red. eere и 100 -106 


Heuston Company, Limited. (Stone.) 
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Name. 


2 
Ke n and Knightsbridge and Notting Hill ........ 100 .. 
deri iter and Dist. Elec. Lighting and Traction: Pref. 10 .. 
London Electric, АГУ vili ex bb A E RR E ERE 5 .. 
6 per cent. Pk... 
Pos lat int Mortgage Debenture Stock, Red... 100 .. 
Metropolitan, ordi LORS CREE OOM ORA WES CONE 8 10 .. 
it per aire - Firat Mo Debenture Stock .... 100 .. 
per cent. Mortgage Debenture, Red. .......... 100 .. 
Newosatle-upon-Tyne Electric Supply, Ordinary e : = 
Nottin Hill Electio Lighting d. 1 00 . 120 5 
: S 4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) oe 
Oxford Electric, Ordinary, 1-96 and 407-14,510 ............ 25 
4 per cent. Debenture Stock .................... ss 
Royal Shares Mortgage Oom А dd Montreal, 44 per cent. First di 
mithfield Mark leotele Bug y, Ltd., Ord, 1-18,000 .. e 
Р — 4 А V 8 ` 
South London, Ordinary ................................ i 
St. Jamee’s and Pall Mall, Ordinary, 101-30,080 .......... 5 .. 
—— 7 1750 cont. . 9 d wre vie B. s 
с ре ок ет cont ре. „ s 30.007. . wa ә 
c8 : МЕ 
— 5 per cen ору 00. ulative N 50, 001-80, 000 2 ©» 
estminster, Ordin „ 6 %%% % , „„ 5 6 06 6 „ 6 66 es 
Mises pee cont Ош. Pref., 110,101- 138,251 .......- ie, 0 n 
Electric Railways.— 
Central London, Ordinary................ 4100 
4 cent. Pref. ........... FJC . 100 
„ deterred . 100 
4 p.c. Deb. Btock (Prov. Boript Corta., fully paid). 100 .. 
City and oe London, Oonsolidated Ordinary .......... 100 .. 
4 per cent. Debentare Stock . FCC 100 .. 
F VF 100 .. 
„ 8 "mE mu CREER .100 . 
'01 . ........ 100 .. 
Liverpool Overhead, 8 p r cent. Pref. . КРК Т = a 
ишш — К ы Im s 
Waterloo and Oity, Ordinary an nc 22 = 
Electric Tramways.— 
Anglo. tine, 1.50, 00/7 4 2 ror rne E 
a ermanent 6 per cent. Debenture Stock, 1888.... PE 
Blackpool and Fleetwood wood Tramroad............. VASE VENE 110 . 
Brisbane n Invest, er Ко. Ord., 145700000 МЕЕ 4 ГА 
— cent. 662 2 6 6 6 „„ 6 „ „66 ee 
— 4 per cent. Deb. Stk. Red, Prov. Certs. all pd. 100 .. 
British Columbia Electric Railway Go., Ord., Nos 1-20,000 100 .. 
Non. Cum. 5 per cent. Pref., Nos. 25 600 .. 100 .. 
z per cent. lst Mt. Debe., Nos. 75.20. of 20 h 0 


100165 ха 
69-72 


98-96 
104-106 p.c 
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Amount 
Name. paid. uid 
British Electric Traction, Ord., 1 000 & dees 10 — 119 
——C per cent. Om. М, 001 ,000 quee dm . 10 „ 125 
—— 5 per cent. Perpetual Debenture ооовзооев оз ее 122- 
Buenos and Belgrano Tram., Ord., 1-100,000 ....... . 06. 233 
— 1 e bD u . 
—— “ B' 6 per cent. Pf., 127, 5000 . 5 . 
——— per cent. Deb. Stock, Red. .................... 100 — 105-108 xd 
— Proy, Oert., all paid 65 „6 „ „66 „„ „„ „ „6 „ 6 „ 6 „ „„ РК КҮЛҮ 100 ene 97-100 
Оа Electric Tramways, Nos. 1-480,000.................. l 
City of Birmingham Tramways, 5 cent. Cum. Pref..... 10 .. 
4 per cent. lat Mortgage Deb., 1-3,000 (1917) ....100 .. 991 
бури Electric es bl er Lighting, 5 per cent. Ist 
Cork El nadie xd Lighting Go., Ordinary . ur 10 б 3.40 
ectric ways an . Ordinary ...... . 
бро coot Cum. Pret VVV . 10 -12 
Debentures .............................5.5... 100 .. 
Dublin United 8 (1896), Ord., Nos. 1-60,000 ...... 10 144 
——— Sper cent. Pret., Nos. within 1-60,000 '.......... 10 .. 16 
рет cent. ‚ Mort. Debs., 1-5,000, Red. ..... 1 100 94-97 
peria ways, r RARE DER Iu EMT: bs “ 
cent, < PRON et Sane 8 all . 14- 
MA cent. Deb. Stockck nnn 100 . 141 
Isle of Thanet Electric Таша 80.080 sand Lighting, 5 per cent. 
. Pref., Nos. 50,001-60,000 ........................ vs * 
4 рег cent. пеат Ae ĩ ͤ 00 .. 92 
Kidderminster and District Lighting and Teaotion, к. B .. 
London United Trys. (1901),5 cent. Cum. Pref. ........ 10 .. 114-12xd 
4 per cent. lst Mt. Db. Steck, Red. .............. 100 .. 105107 
Metropolitan Electric Trams., Deferred, 1,000, 001-1, 314, Ө Li i 
5 per cent. Cum. Pref, , 500,001-814, 016............ l 4. t 
Now General Traction, Ordinary ............... bs va sus T l4 
6 per cent. Cum. Pref. ......................... ‚ m 
5 per cent. Mo e Debentures, 1-1,715 (Regd.). 100 .. 91-96 
Oldham, Aston, and Hyde way, Ordinary. 9 . юе 
5 per cent. Cum. Pref. .......................... 10 . 11 103 
Perth 1 5 NN 1 Mort. Deb. Stk. 100 .. 98-1 
Potteries Electric es 10 ~ 94-104 
б per cent. Oum. Pret., 1- 800 5 .. Wo E 
—— 4{ per cent. Debenture Stock 3 ..... 100 .. 
South Lancashire Electric Traction and Power Company— 
— £250,000 ооооовзвоовоозотоооооьозо оо 1 жый 1 
— #1019 6 cent. Preference.................. 1 e 1 
—— $528,095 per cent. Debenture Stock poe. 100po 
Telephones. — 
Ренова: Терини, Ттт „+оо оо ао, ОО ~o 102-104 
—— Deferred Stock ""o92s255000929009650000€0950900000€ 100 ee 82-84 
— — 6 per cent. Cum. First Pref. 2 6 0 6 %% % %% 6 6 „ „ 66% oe оо 6.8 15 as 13-14 
— — per cent. Cum. Second Pref. eee a8 0808 оз ао оо „ е» 12-15 
——— D per cent. Non. Cum. Third Pref. G2 OO ээ оо oa оо оз b enn 
c De он ПО ОСЕ, BAA, л мы a sa un 100 om 
„ ee co ~o mo m MOO | 101-103 
Oriental Telephone and — — 1 . 13/16-15/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or “© Accounts for past year. | 
week decrease. Ü | | Cost 
"EG -— 2 — S per 
Line | | "m д " „Receipts ри 
| | Current | То{а assengers ar miles Car | Mile of —4 
Ending 1905. | 1902. | Week, year. 1905. | 1902. | Ending receipts carried. run. g’ peat mile. track, | 
eee ыыр .. sepals ешая eh do ci ® 
rporation.......... June27| 1,2 , - 3| +4, | | May3 ‚9531 | 9,099, 794, | 61 
хроме аро e TEAL пета ^s = e vd ene а 98 6 | Sept. 25) 12,503 | 2,979,276 | 290,099 |100 |1034| 1,560 | 47 
Birmingham Tramways ........ "E а | 5,559 5,879 | = 520 | + 6,014 64 64 — — — — * ä * 
Blackburn Corporation ........| » 26 | 909 | 1,195 — 286| + 674 24 24 |March 25g| 40,964 1,254,106 826,558 | 1°36 | 11°87) 1,705 7°44 
| | | | | | 
ration „ 25 1,025 998 | + 27 + 1,689 174 | 164 „ 91211,168 | 6,169,121 724,445 |152 | 108 — — 
Blackpool Tlosewood Tramways n MC | 684 946 | – 262| + 974 164 | 164 Dec. 31 30,923 2,049,677 584,989 | 362 | 12-68) 1,932 | 699 
Bolton Corporation ............ „ 28 | 1,937 2,919 | - 581 | + $161 | 25 29 | March 31| 85,704 | 17,761,605 | 1,896,247 | 1:15 |1075 |. 5,450 | 5:87 
Bournemouth Corporation...... „ 24 | 932 — — | = 104 — | == S | — bs -| = Ех 
| |o Ls hc d 
C LO MPTETEITTII „ 28| 4,011 4,567 | — 555 + 5,770 39 — | — | == — - T Є. = 
Brighton Corporation PORNP ae 947 1040 | — 98 | + 6190 | 64 — » 51 10,432,508 | 1,031,928 |100 |1010| — а 
Bristol Tramways Company . „ 26| 5,48 5,095 | + 388 | — | 514 | 5l} Dec. 31/223,480 | 41,192,899 | 5,724,114 |130 | 9°38) 4,348 = 
Burnley Corporation .........- i» i 792 955 | — 141 | — = cdi — | — | x „= ir S 5 = 
| | 
Cardiff Corporation ............ „ 27| 2,060 | 2,294 | 238 4 9,1 —| – | — л] а е (Е | БУ MR E 
Carlisle Tramways Company. — — | — | = "6 E 2 *.. be MALA (== 2,216,983 520,129h - — |. 
Central London Railway........ „ 27| 7,059 | 10,041 | —2,982| + 2,147À| € — „ 51)567,225 | 45,505,110 | 1,276,971a | 1:87 |66:6a|59,076 |35:6a 
City and South London Railway, ,, 28| 2,445 | 2,890 456 | + 1,871 | 68 | - 2 51/165,005a) 19,069, 519а — — - — ee 
. | | | | 
„Т, апа 1. Company ....| ,, 25 565 660 |— 94| + 238 - — - T = — ай E 
—— . — 26 255 | 358 105 | = 47 | 7:23 March 319 12,341 | 2,360,735 254,279 | 1°25 11°65 | 1,707 9°36 
Dover Corporation ............ | May 22| 216| 259 43 | + 44 3 TL 8 | — | | Abe б. 
Dublin & Lucan Electric Railway June20 | 20,515 | 20,432 |+ 81 - A Dec. 51) 5,796 364,796 | 102,087 |381 |15:62) 859 | 7-68 
| | | 
| с с | 767 сає | | | | 
Dublin U. T., electric cars......| 26 5, 161 5.757 595 \ 5 95 March 31 125,121 | 23,553,133 | 3,429,356 | 1-23 8 
Dublin 8. District, Electric ....| „ 19 861 8191 —_ +9,999 | 46 46 arcn ar 95 baad | 3 882 2,141 5 06 
Dundee City Tramways ........ „ 2 867 790 + 77 — | 22 22 May 15 874 | 9,084,522 752,814 |093 |11°276| 1,630 e 
East Ham Corporation ........ 5 2 804 688 |+ 116| + 2,718 | 10775 | 7:52 | M arch 31| 25 341 9,971,337 650,224 | 1-61 9°35 | 2,357 
Farnworth U. D. . q . zc Len Ti PS T" | - | А | £ > 
Glasgow Corporation — —— r „ 27 15,975 15,217 755 | + 7,097 | 124 |101 | May 31653, 200 | 177,179,549 14,008,750 Ы — 
| PAGION m. — | 304 273 — 7 е | Е * 
— Эн Corporation „ 22| 1,130 | 1,108 | 122 | 34 35 March 51| 56, 631A ,758,215 | 1,218,539 | 14 1114 1,618 6:38 
Hull Corporation, E. 8.......... | 27| 1,862 | 2,181 | – 318| + 1,585 | 19 | 19 „ 310 87,707h| 21,065,999 | 2,218,696 |100 | 949| 5,003 | 5:07 
Ilkeston Corporation .......... 24 | 191 — — | — | — | = | і Ta es * 
Cirke Corporation ........ - — — . – | — fe — №. 
ai mp n Bt ak 25 ‚байке йә а „ 27 6,025 | 6,655 632 | 5,712 77 | March 25 262,690 | 57,259,779 | 5,773,651 111 1091 3,283 — 
Liverpool Corporation „ 20 9,669 | 9,759 0 | +15,985 | 101 | 95 | Dec. 51504,508 108,906,72 |11,705,425 |111 10.8 5,000 | 688 
| En 22 1 Q c с | Іг па 2659 “д TOF QOQA 106 „о“ | Ano 
1 Overhead Railway.. „ 28 1,66 1,690 0 | + 5,689 154 154 June 30 19.298 10,466,726 300,1694 | 1°82 |19'50a| 5,110 — a 
ее on-Tyne Corporation 27 4,325 4 247 |+ 77 - 36 $6 | Dec. 1: 5 127,852 28,411,899 | 27 67,444 | 1-08 11:09 | 5,551 yv 
Portsmouth Corporation........ May 2 1,406 1,518 |+ 88 29 29 Sept. 50| 47 ‘651 9,168,157 | 868,157 | 124 [1817 1,645 ** 
Rochdale Corporation .......... Јцпе22 150 107 |+ 45 4} March 351) 5,416 | 925,281 | 127,456 | 1-38 | 10°27 | ^r 1-66 
| 
( )огрогайоп ............. „ 8 5,00) 2,403 3,204 711,095 = = | — | , . ЧА " 
1 TECUM TIT o] By (ef KAN - — 464 451 Mar. 25 12 21,837 | 49,176,651 | 3, 791,993 | 093 |1291 | 4,140 7:827 
Southampton Corporation ...... , 25| 1,035 1139 | — 93 А 11 11 "sc 55,8 74 | 9,084,522 | 752,814 | 0-946 |11-436| 3,760 А 
Sunderland Corporation „ 28| 1,405 | 1,871 446 | + 542 |18'48 | 17-18 » „51 59, 555 | 13,987,121 | 1,270,957 |103 |113 | 3,245. | 643 
Wallasey U. D. CC. АТ, 758 968 | - 250 | + 1,242 |105 |1055 319 21.3 07 | 5,690,378 | 654,55) 1°32 |1147 | 2,981 | 697 
Includes . of 2 ын апа корой of profits paid to the tramway com es for term of ретеу lease, @ Train mile, 
e Include rali and tram, / Including one of horse taaction, g 1905. 
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trains on the suburban railway between Berlin and 
Lichterfelde by electric traction. This is said to be an 
outcome of the long series of trials on the military railway 
between Berlin and Zossen, which proved the advantage of 
propelling trains by electric power. An experimental train 
has been running on the Berlin-Lichterfelde section for the 
past month with much success, and on the 15th inst. steam 
locomotives will be entirely banished from the line. The 
method of working will be by motorcars, each train con- 
sisting of two long coaches, one second and one third class, 
each with separate compartments for smokers. The advent 
of electrical working on one of Berlin’s suburban lines is 
regarded as the beginning of a new era in railway locomo- 
tion in that city, which will soon see steam haulage on all 
the suburban lines replaced by electric propulsion. 
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NOTES. 


Wireless Telegraph Conference.—It is stated that 
а “ preliminary " wireless telegraph conference will be held 
at Berlin on Aug. 4, which will be attended by “ persons 
interested in the subject." It is not stated, however, 
whether the conference will be of an international character 
or whether it will be open to public attendance. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on the 6th 
inst, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. The following were elected 
members: Lord Oxmantown, Mr. R. S. B. Hammond’ 
Chambers, K.C., Mr. M. B. Field, Mr. Н. D. McLaren, 


Mr. G. Marconi, Mr. R. Pearce, Mr. E. P. S. Roupell, and 
Mr. W. Wavell. The special thanks of the members 
were returned to the Misses Gladstone for their present of 
a portrait of Dr. John Hall Gladstone, F.R.S. 


Atlantic Wireless Telegraphy.—Mr. Vivyan, the 
engineer in charge of Marconi's wireless telegraph station 
at Table Head, on the other side of the Atlantic, states 
that he is sending messages of different lengths to Poldhu, 
in Cornwall, daily, but that the replies are still being sent 
by cable, owing to the installation of new apparatus on this 
side not yet being completed. He is further responsible 
for the statement that the apparatus at Table Head now 
works with ease, and that the transmission of messages is 
attended with the “ greatest possible success.” 


Kew Observatory.—The officials at the magnetic 
observatory in Kew Gardens have found a new site for the 
station in Scotland, where stray electric currents from 
electric tramways will fail to have the present disturbing 
effects on the magnetic instruments. It is proposed to 
remove the observatory to a farm in the parish of Eskdale- 
muir, about 15 miles above Langholm. The farm is the 
property of the Duke of Buccleuch, who has expressed his 
willingness to grant an extensive site, and it is expected 
that the ground will be marked off shortly. Eskdalemuir 
enjoys almost perfect isolation, which is particularly suited 
to the delicate work it i$ proposed to carry out at the new 
station. It is an extensive upland pastoral parish in 
Dumfriesshire, and is 15 miles away from any railway. 


Books Received.—From the Institution of Civil 
Engineers we have received a number of volumes which, 
for the most part, are reprints of papers read and discussed 

before the institution or some of its associated societies. 
Those that appeal to us more particularly as having an 
eloctrical interest are the following : Address of Mr. John 
Clarke Hawkshaw, the president, delivered in November, 
1902; “Limmat Valley Electric Road Railway," by Мг. 
Chas. S. Du Riche Preller, Ph.D.; “ Wrought-Steel 
Conduits,” by Мг. H. Е. Lloyd; “Automatic Circuit 
Breakers,” by Mr. B. Hopkinson ; “ Electric Tramways,” 
by Messrs. C. and B. Hopkinson and Ernest Talbot; and 
" High-Speed Electrical Generating Plant," by Mr. T. H. 
Minshall In most cases the discussions that took place 
on these papers are given. Another useful volume issued 
by the institution is one giving a large number of abstracta 
of papers published in scientific transactions and periodicals. 
We have also tò acknowledge the Year-Book" of the 
Armour Institute of Technology of Chicago, and the May 
number of the Wisconsin Engineer. 

Prussian Railways.—The Prussian State Railways 
Administration is pursuing the right course in regard to 
electric traction. It has already established a good lead 
in the displacement of steam locomotion by electrical 
working, and has just decided on another step in the 
same direction. Briefly, the decision is to run all the 


Physical Society.—At the ordinary meeting of this 


society held in the Physiological Laboratory, University 
of London, on the 26th ult, Dr. Waller gave а demon- 
1 stration of “The Effect of Light on Green Leaves.” The 


origin of these researches was the result of the considera- 
tion of the retinal effects after light stimulation, and the 


wish to have a sensitive surface naturally spread out for 


examination. The effect of light is to produce a current 
(of an E.M.F. of the order of 0°01 volt), at first from the 


illuminated to the dark parts in the leaf, and later (or as 


an after effect) from dark to illuminated. These currents 
are apparently an index of two opposite processes in the 
leaf—i. e., dissimilation and assimilation—and give very 
close analogies to the analogous processes in animal 
tissues—e.g., nerves. Dr. Waller also demonstrated the 
“blaze” currents in animal and vegetable tissues. These 
are seen when a strong exciting current (such as an induc- 
tion shock of sufficient voltage) is led through a pair of 
non-polarisable electrodes, and these are then connected 
with a galvanometer. An electrical response (of greater 
energy than the exciting current) is given in а direction 
commonly homodrome to the latter—i.e., in tho reverse 
direction to the ordinary polarisation counter currents. 
This “ blaze " response is the algebraic sum of post-anodio 
and post-kathodic currents; the resultant is commonly 
homodrome, but an antidrome blaze, distinguished from 
polarisation by its much greater order of magnitude, is 
also seen. 

Absenoe of Electrification in Condensation.— 
It has long been known that neither in cases of ordinary 
evaporation or condensation is there an accompaniment of 
electrification. On the other hand, when a mass of water 
is suddenly shattered as in jets, the electrification produced 
is marked. The electrification soon vanishes, however, 
whereas the nuclei persist. The question thus occurs, 
whether in ordinary slow evaporation the absence of an 


electric effect may not be due to the fact that the charges 


vanish too quickly to be noticeable. The matter has been 
enquired into by Mr. C. Barus, who has communicated to 
the American Physical Society the results of an examina- 
tion of the case for sudden condensation and the rapid 
evaporation of fog particles. To test this question, a 
graduated electroscope was introduced into the condensa- 
tion chamber. То insulate it in the saturated atmosphere, 
the stem was enclosed in а rubber tube open below, and 
only in contact with the stem at the top (sealing-wax joint). 
The tube was thoroughly dried before insertion into the 
chamber, and the instrument showed satisfactory insulation 
for а half hour or so, after which it was removed for 
desiccation prior to new experiments. Condensation was 
produced by sudden exhaustion, as usual. The nuclei 
used were obtained from the air as well as from phosphorus. 
The method of experiment consisted in observing the 
normal leakage of the charged electroscope by observations 
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made every half minute. Nuclei were then introduced, 
and the experiment repeated with the alternate sudden 
production and sudden dissipation of fogs between each 
observation. The two curves of leakage were not distin- 
guishable even when the fogs were of the densely opaque 
character due to phosphorus. The error of the method Was 
about 5 per cent., with somewhat larger uncertainty for 
the case of fog evaporation. 


The Gordon-Bennett Cup.— From a technical point 
of view, electrical interest in the great motor Derby,” as 
it has been called, is not large. The race for the 
Gordon-Bennett cup, however, serves to indicate the spirit 
of automobilism which is pervading the people, and the 
immense interest which has been taken in this year’s 
contest is evidence of the progress which the motorcar is 
making in this country. The Irish race was the fourth of 
the series of contests for the cup given by Mr. James 
Gordon-Bennett, and resulted in a victory for a representa- 
tive of Germany — M. Jenatzy, on a Mercedes car. He did 
the run of 370 miles in 10 hours 15min. 1-5sec. It cannot 
be said that the race proved an instruction in any particular 
branch of automobilism, except, perhaps, that in such 
contests more depends on chance than on the skill of the 
driver or the mechanism of the car. For instance, all 
the American and English competitors were knocked out 
of the race by accidents which happened to their cars, and 
for which they were in no way responsible. We are glad 
to be able to record that no fatality occurred, as was the 
case in the recent Paris-Madrid automobile contest, 
although the Irish course is said to have offered many л 
dangerous incline and curve to motors running at an 
average speed of something like 45 miles an hour. АП 
things considered, the race. was a very successful and 
popular one, and there has naturally been considerable 
exultation over the German victory, although motorcars are 
not generally popular in Germany. х 


American Pacific Cable.—America is now the proud 
possessor of a direct cable to the Far East, and it is par- 
ticularly gratifying to that country, and incidentally to the 
engineers engaged on the work, that the enterprise was 
accomplished by July 4—a day memorable in the history 
of the independence of the United States. On the evening 
of the 4th inst. the last connection of the cable, which has 
been laid by the Commercial Pacific Company, was made 
at Honolulu, when President Roosevelt sent his greetings 
to General Taft at Manila and to the people of the Philip- 
pines. The new cable with which American enterprise has 
girdled the Pacific is probably the outcome of the example 
set by England and the European Powers of connecting 
their colonies by cables which they can control in time of 
war. According to a Reuter message from New York, the 
President of the United States at 11.20 on Saturday nigkt 
sent the following message to Mr. Mackay, the president 
of the Commercial Pacific Company, who was with him at 
Oyster Bay, New York, so that the message was cabled 
round the world in a westerly direction : “ Congratulations 
and success to the Pacific cable, which the genius of your 
lamented father and your own enterprise made possible.” 
The message came back at 11.35 p.m. Mr. Mackay’s reply 
to Mr. Roosevelt, which was sent eastward around the 
globe, returned in 94 minutes. The text was as follows: 
“ I thank you deeply for your message, and earnestly hope 
that the Pacific cable, by opening the wide horizon of the 
great East, may prove a useful factor to the commerce of 
the United States." 


King's College.—Thursday last week was “Prize 
Day" at King’s College, when Sir Wm. Anson, M.P., 
distributed the prizes gained by studente during the paat 


year. The Rev. Dr. Headlam, the new principal, in open- 
ing the ceremonies, remarked that the engineering faculty 
had been entirely reorganised under Prof. Capper, who at 
the present time was engaged in working out a new 
departure in engineering education which might be of 
great importance for the country. In the course of an 
address aíter distributing the awards, Sir Wm. Anson 
observed that the feature of education at the present time 
was the direction which it took towards practical utility. 
They had been lately informed that a great impulse would 
be given to technological study in London by the offer 
which had been made to the London County Council of 
money in order to form a great technological institute 
How far-reaching that offer might be it was impossible to 
say, but it seemed to suggest very large and very fortunate 
results to the practical studies of this country. He learned 
also that the engineering school of King’s College was 
likely to take a new development, and that the students 
of engineering in the college would be able to combine in 
a singularly happy way practical work with scientific 
study. It was plain that these practical scientific studies 
would take a large place in the education of London, which 
was а most important factor in the education of the whole 
country. But he begged those who took an interest in 
technological study to remember that technology and 
engineering did not represent the sum total of human 
interests, and that there were other departments of the 
field of knowledge into which in their leisure hours they 
might wander The annual conversazione followed, the 
guests, who numbered about 2,000, being received by the 
Principal and Mrs. Headlam. | 

Motor Speed Trials.—The world’s record for the 
flying kilometre was substantially lowered in the motor 
speed trials which took place in Phonix Park, Dublin, last 
Saturday. The interesting feat was accomplished by Baron 
De Forest on his 70-h.p. Paris-Madrid Mors, who brought 
the record, which previously stood at 29 seconds, down to 
262 seconds. This represents travelling at the rate of 
86 miles an hour. In other contests on Saturday previous 
records were also greatly reduced, including those for 
motor cyvles and tourist cars. The great event of the day 
was that involving a contest in which racing cars ran 
against each other instead of against the clock. Such a 
competition was only made possible by the possession of a 
broad and straight course, and happily there were no 
casualties. Hill-olimbing and speed trials, the third 
important event in the programme of the Automobile 
Club’s “ Irish Fortnight,” took place on Tuesday at New- 
castle, in County Down. There were, as usual, plenty of 
competitors, and the hill selected for the contest offered 
a severe test, having a gradient of 1 in 7. The race 
was open to all types of cars, and the Henry Edmunds 
trophy was carried off by Mr. Campbell Muir on his 
60-h.p. Mercedes, Mr. C. S. Rolls on his 80-h. p. Mors 
being placed second. The course was officially declared to 
be 1,200 yards in length, and the winner accomplished the 
run in 522 seconds, or at the rate of 76 miles an hour. 
Those securing first place in the other events were as 
follows : Motor cycles (hill climbing)—Mr. A. C. Wright on 
an Ormonde bicycle equipped with a Kelacom motor; 
motor cycle speed trial, Class A—Mr. W. Hacking, 
Ormonde bicycle, Kelacom motor ; Class B—Mr. H. Martin, 
Excelsior Cycle, Motor Manufacturing Company’s motor ; 
Graphic trophy for tourist cars—Mr. J. Scott Montagu, 
M.P., 22-h.p. light Daimler; speed trial for racing cars, 
Class A—Mr. A. Rawlinson, 30-h.p. Daracq ; Class B, 
Mr. Louis Rigolly, 100-h.p. Gobron-Brillie. 

Tramway Subways. — In entering upon a form 
of tramway construction which has never before been 


— ce 


attempted in this country, the London County Council 
are wise in taking steps to acquire all possible information 
with regard to such schemes from actual experience in 
other countries. When the scheme in hand is for the 
construction of a tramway subway, one’s attention is 
immediately directed to America, where, we believe, the 
city of Boston has the credit of carrying out the first 
shallow tramway construction in the world. At any rate, 
this is by far the most important work of its kind which 
has yet been executed, and it will be remembered that the 
details of the construction and method of working of this 
subway were reported upon by the tramways manager (Mr. 
A. Baker) and the electrical engineer (Mr. J. Rider) to the 
London County Council after their visit to America in 
1901. Since then, however, there has been in progress the 
construction of an important tramway subway in New York, 
and it is proposed that Mr. Rider shall again this summer 
visit America with the purpose of informing himself of 
the methods which are being adopted in connection with 
the most recent construotion of subway tramways. Ав 
our readers are aware, the County Council have com- 
menced to carry out the construction of the tramway 
subway authorised by Parliament to be made under the 
new thoroughfare from Holborn to the Strand, and it is, 
therefore, very desirable, having regard to the importance 
and magnitude of the work, that the engineer under whose 
direction it is to be executed should have an opportunity 
of examining the conditions under which similar works are 
carried out in the States. Mr. Rider has, as was the case 
two years ago, promised to devote a portion of his annual 
leave to this purpose, and his committee are hopeful that 
it will be possible for him, while in America, to examine 
the most recent forms of tramway construction in New 
York and other cities, and thus obtain knowledge which 
will be of great value in connection with the execution of 
the tramway construction works to be carried out by the 
Council in London. 


Engineering Standards Committee. — Messrs. 
Robert Atkinson, Limited, of Salisbury House, London- 
wall E.C., inform us that, under the authority of the 
Engineering Standards Committee, they are preparing and 
issuing codified liste of the committee's findings in а form 
which should prove of great assistance to all buyers and 
sellers of British engineering sections. То render this 
publication a standard work of reference, arrangements 
have been made to include in it complete lists of the 
manufacturers and merchants who roll or stock the standard 
sections. Messrs. Atkinson have just issued a pamphlet 
giving a short history of the committee and their work, 
which will no doubt interest many of our readers. 
It contains a list of the various committees and 
sub-committees engaged in considering the question 
of standardisation, together with the names of the 
members who compose them, and a statement of the 
work with which each is occupied. The committee on 
electrical plant is divided into four sub-committees. One, 
on generators, motors, and transformers, is collecting 
evidence as to how far standardisation can be introduced 
in the construction of these machines and their component 
materials, Another, оп temperature, is conducting experi- 
ments to determine the ability of different insulating 
materials to withstand heat, and also the deteriorating 
effects produced by their exposure to heat over long periods. 
A third is considering the standardisation of cables and of 
underground conduits other than tramway conduits, and is 
engaged in drawing up standard tables which should 
simplify and cheapen the manufacture of cables. The 
fourth is occupied in the preparation of standard tables 
and specifications for wires and with other matters directly 
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affecting the construction of telegraphs and telephones, 
Other committees are coneerned with screw threads and 
limit gauges, with pipe flanges, and with cement, there 
being also a committee for publications and calculations, 
and another for finance. Some two dozen representatives 
of public departments such as the War Office, the 
Admiralty, the Board of Trade, and the India Office, are 
serving on these different committees, and the Government 
has further shown its appreciation of the work by coming 
to their financial assistance with a grant of £3,000, as 
announced some time ago. 

Proposed New Automobile Legislation.—In the 
House of Lords on Tuesday Lord Balfour of Burleigh 
introduced his Bill to amend the Loeomotives on Highways 
Act, so far as it relates to automobiles. In the first 
place the Government proposes that, through the agency 
of the county and borough councils, every motorcar shall 
be registered, and carry a mark indicating the number as 
well as the local authority in whose district it has been 
registered. The responsibility for this identifying mark 
being at all times visible is laid upon the driver of the car. 
Then, as regards licenses, Lord Balfour proposes that any 
one who drives a car “ for hire, fee, or reward ” shall have 
to procure a license, but this obligation does not extend 
beyond such drivers, and it is not proposed that anyone 
other than those persons who drive for hire or reward 
shall be obliged to take out a license. In the event of a 
conviction a license may be suspended, endorsed, or 
forfeited, at the discretion of the Court. It is not pro- 
posed that the license shall be a test or guarantee of skill, 
as obviously there is no security that the most skilful man 
may not be the worst offender. On the important question 
of speed the Government’s proposals are, on the whole, fair 
aud equitable. It is proposed that the absurd 12-mile limit 
shall be repealed in toto, except as respects any special 
limits or places,” to which it may be applied by a regula- 
tion of the Local Government Board, with a view to the 
public safety. Further, a prohibition is put on all 
“ reckless or dangerous driving,” as evidence the follow- 
ing provision: “If any person drives a motorcar on a 
public highway recklessly or at a speed which is dangerous 
to the public, having regard to all the circumstances of 
the case, including the nature, condition, and use of the 
highway, and the amount of traffic which is actually at the 
time or might be expected to be on the highway, that 
person shall be guilty of an offence under the Act.” 
Finally, the penalties for offences against the Act are 
increased, and there is indication, from what Lord Balfour 
stated in the House of Lords, that for a third offence 
imprisonment without the option of a fine may be imposed 
by the magistrates. The Bill was somewhat severely 
criticised by Lord Rosebery and others, but eventually it 
was read a first time. The second reading is fixed for 
next Tuesday, so that the Bill has a good chance of 
becoming law early next year. The measure applies 
to Scotland and Ireland as well as England. 

Paris Tramways.—More than once lately have we 
had occasion to refer to the crisis which is surely approach- 
ing in regard to the electric tramways in Paris. As every- 
one knows, the majority of the tramway undertakings in, 
Paris are operating at а loss, which is generally attributed 
to over-capitalisation, due to the compulsory adoption of 
the expensive underground conduit system. À contributory 
cause, perhaps, is the low fares which the municipal autho- 
rities compel the companies to run their cars at. With 
both these restrictions the public is, not unreasonably, 
perhaps, wholly in agreement. The companies are thus 
placed “ between the devil and the deep sea." They are 
now looking to the overhead trólley system for salvation, 


but appearances incline to show that they are again destined 
to failure in their meritorious attempt to place their under- 
takings on a profit-earning basis by adopting a cheaper 
system of traction. In the first place, the Parisians, who 
are known to be exceedingly jealous of the appearance of 
their streets, are up in arms at the new proposals, which 
they regard as heralding the approach of “a hideous net- 
work of overhead cables.” On the other hand, the muni- 
cipal authorities are very much opposed to the overhead 
trolley system also, it is believed, for wsthetic reasons. 
Thus the Paris tramway companies are in anything but an 
enviable position, and matters are made worse by the case 
of the East Parisian Tramway Company. Our readers 
will remember that last April this company obtained 
permission to use the trolley system for six months, 
as a temporary measure, while the tunnelling work 
for the underground railway was going on under the 
tramway company's line of route. Naturally enough, the 
company want to retain this system of working, but most 
unreasonably, in our opinion, the County Council of the 
Seine is offering the most strenuous opposition to this 
proposal, and has even refused to enter into negotiation on 
the subject. Other eleetric tramway companies in Paris 
are in much the same position, and matters are fast 
approaching a crisis, which at least can result іп no worse 
position for the companies than they at present occupy. 
A suggestion for forcing the local authorities to be more 
conciliatory is made that on a given day all the tramways 
in Paris should stop running, thus causing great public 
inconvenience. We are aíraid, however, that the com- 
panies are very much under the thumb of the local 
authorities, and even this resource is denied them, for 
the probable consequences would be that their concessions 
would be cancelled. 


Electricity in Mining.—At the meeting of the 
Institution of Mining Engineers in London last week, 
two very interesting papers on electrical subjects were 
contributed respectively by Mr. A. S. E. Ackermann and 
Mr. A. Campbell Cormack. The former dealt with 
pneumatic and electric locomotives in and about coal. 
mines, the information being based upon the author’s 
recent tour in the States. He pointed out that the local 
conditions in America are very different from those obtain- 
ing in this country. In America the seams are much 
thicker and nearer the surface, the dip is very much less, 
5 per cent. being the maximum, while faults are almost 
unknown. Further, a large percentage of the mines are 
drift mines. The electric haulage system adopted is the 
overhead trolley, very similar to the electric trams in this 
country. Pneumatic locomotives are more cumbersome 
than electric. In some mines both the locomotives and 
the coal-cutters are worked by pneumatic power, but the 
more usual arrangement is to have electric haulage, even 
where the cutting is done with pneumatic machines. It 
has been stated that the cost of an electric installation is 
only one quarter that of a pneumatic plant, but the author 
does not think the difference сап be quite so great. In 
upkeep the electric system also has the advantage, while 
the efficiency of electrical transmission of energy is con- 
siderably higher than that by air. In the discussion 
which took place on this paper, Mr. Dixon considered 
that compressed air properly employed would be as 
cheap as electrical energy for use in coal-mines. Mr. 
T. E. Forster, referring to the compressed-air locomo- 
tives used some years ago in Lord Durham's collieries, 
said they were only partially successful, owing probably to 
the smallness of the section. With a big section seam 
electric locomotives could, he thought, be used with advan- 
tage. Mr. J. Gerrard, H.M. inspector of mines, argued 
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that before electricity could be introduced into mines eleo- 
trical experts must be more agreed than they were at 
present as to what was safe and what was unsafe. In 
the second paper, that by Mr. Cormack, the author took 
up the subject of electrical plant failures. He insisted that 
with reasonable care in design, manufacture, and working, 
electric machinery could be and had been made more 
reliable than steam, gas, or oil power plants. As the 
result of an analysis of the breakdowns that had occurred 
to several thousand machines, chiefly to dynamos and 
motors, extending over a period of four years, Mr. Cormack 
showed that constructional defects were responsible for 
59 36 per cent. of the breakdowns, and of these 18°36 
were due to bad design, 7:4 to the perishing of insulation, 
and 15:6 to bad workmanship. Defective attention caused 
22:5 per cent. of the breakdowns. In the discussion, Mr. 
G. S. Corlett said he had traced the history of 65 machines 
employed in collieries, and he found that the average 
number of failures was two per annum. Mr. Chandler 
suggested that a committee should be appointed to consider 
the: whole question of coal-cutting machines, and the 
suggestion was referred to the eouncil of the institution . 
for consideration. 


Pollak-Virag Rapid Telegraph.—The invention 
which goes under the above name has been elaborated 
during the past six years by Messrs. Autal Pollak and 
J. Virag, who claim to have achieved some remarkable 
results in operation. We have just received from the 
inventors a paper describing this letter-writing rapid tele- 
graph system, which is very interesting, especially as thoy 
state that telegraphing is now going on successfully with 
their apparatus between Berlin and Frankfort-on-Main, a 
distance of about 370 miles. In abstract the modus operandi 
is as follows: The text of the telegram to be dispatched 
is noted down on paper ribbons in perforations, reminding 
one of the Morse signs. This notation is made by means 
of a perforating device which is perfectly independent of 
the telegraph apparatus. The sign transmitter deals with 
these paper ribbons quite automatically. The paper ribbon 
is carried through two rollers. One of these rollers consists 
of rings, isolated from one another, each ring being elec- 
trically connected with the corresponding junctures of a 
battery, giving different degrees of potentials. Immediately 
the wire brush, pressing on the roller underneath the paper 
ribbon, passes over a hole in the same, the battery sends 
during a certain period a current through the brush into 
the line. In this way one is able to dispatch about 400 
current impulses per second. The receiver makes use 
of the vibrations caused by the current in the sensitive 
diaphragm of a telephone to receive these rapid series of 
impulses. By means of a mirror resting on a point firmly 
fixed in front of the vibrating diaphragm, the vibrations 
throw rays of an incandescent lamp on to a ribbon of 
sensitive paper. In this way the vibrations of the diaphragm 
are photographically fixed in the shape of a wave line. An 
ingenious part of the invention is the improvement by 
means of which the inventors, through double transmitting 
and receiving apparatus of twofold impulses sent on a 
double wire, impart to the small mirror mentioned a two- 
fold movement—namely, a vertical and horizontal axial 
vibration or movement. By a successful combination of 
these vibrations, the reflected ray writes the text of the 
telegram in the well-known letters of the written Latin 
alphabet on the light sensitive paper ribbon. The photo- 
graphic development and fixing take place automatically in 
a special part of the receiver, so that the portion of the 
ribbon leaving the apparatus which contains the full 
eontents of the telegram can be delivered direct to the 
person addressed. It is claimed to be possible with the 
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Pollak-Virag system to transmit at a speed of 50,000 
words per hour, according to the length and the nature of 
the wire. 


London County Council Tramways.—Lord 
Avebury’s criticisms of the working of the London County 
Council tramways south of the Thames have, unfortunately 
for him, not the merit of accuracy, and we do not expect 
that the statements—many of them erroneous—which he 
made before the Industrial Freedom League will carry 
much weight among thinking men. In case, however, 
there should be some who are inclined to agree with Lord 
Avebury’s view that the undertaking under municipal 
control is working at a loss, when it might be profitably 
earried on by private enterprise, it is well to refer to a 
letter which Mr. J. Williams-Benn, chairman of the High- 
ways Committee of the London County Council, has 
published in the daily Press. Mr. Benn repudiates Lord 
Avebury's statements almost in every particular, and shows 
that the £200,000 a year offer which his lordship alleges 
the Council received from a private company for a lease 
of the Council’s system was not an offer which the 
Council could accept. It did not, as was conveyed by 
Lord Avebury, represent a net annual profit of £200,000 
per annum to the Council, as the latter would first have 
had to raise the money to buy the lines (about 100 miles); 
and then when the interest and sinking fund was provided 
the offer dwindled down to a very insignificant figure. 
Lord Avebury’s main allegation is that the Council have 
lost £30,000 in the past year, forgetting to state that 
during that period the lines were under reconstruction for 
electric traction, which resulted in temporary interruptions 
of the tramway service. But we cannot do better than 
quote Mr. Benn on this point, as the argument he puts 
forward is convincing beyond contradiction. He says: 
“ Т am sure Lord Avebury will be fair, and take the whole 
of the period since the London County Council started, 
because now that electric cars are running we are rapidly 
increasing our receipts. He will then see that, instead of a 
loss, the Council has secured a substantial profit on its 
southern system of £79,000, and, further, a reserve fund 
of £25,000. But Lord Avebury asserts we have lost 
money, because we did not lease these lines to a company 
instead of working them ourselves. There is a complete 
answer to that. Our predecessors, the London Tramways 
Company, made a definite offer, duly reported to the 
Council, based on the North Metropolitan rent, which was 
approved by Lord Avebury. The controller reported that 
after deducting interest and sinking fund charges the offer 
would yield £14,250 per annum net profit to the Council— 
i.e., £57,000 for the four years. But we have secured 
£79,000 and a reserve fund of £25,000, and that after 
giving the men one day’s rest in seven, without reduction 
in wages, better wages to the poorer classes of labour, and 
a 10 hours’ day, all-night services, and a large increase of 
those halfpenny fares which have proved so helpful to 
50 millions a year of workers. If these poor people 
travelled on. Lord Avebury’s company lines they would 
pay £100,000 а year extra in fares, for, alas, there are no 
halfpenny fares in the frigid north. There the old hours 
of labour and wages obtain, and all-night services have 
been few and far between.” 

High-Frequency Discharges.— At an extra meeting 
of the Junior Institution of Engineers, held at Finsbury 
Technical College, Mr. R P. Howgrave Graham, A. I. E. E., 
lectured oa ~ High-Frequency Electric Discharges,” attract- 
ing a large audience. The lecturer first explained the 
principles of self-induction and capacity, and the conditions 
necessary for their combination to produce oscillatory 
discharges of exceedingly high frequency. This was 
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elucidated by mechanical analogies, including one based 
on hydraulic principles, and perfected by Prof. Northrup. 
As direct proofs Mr. Graham spoke of the reduction of 
the frequency to so low a value as to cause the spark to 
emit a musical note, and of the measurement of the 
oscillation period by photographing the discharge with 
the aid of moving plates or revolving mirrors. The range 
of frequency of electric oscillations up to 30,000 million 
per second was briefly sketched, and, as a rough guide, 
the figure given for most of the experiments shown was 
from 400,000 to 800,000 per second. Some attention was 
given to practical details, including sources of supply, 
regulation of spark gap, and the use of strip connections 
to allow for the confinement of these currents. to the 
surface layers of their conductors. The enormous effects 
of self-induction were demonstrated by the lighting of an 
ordinary 100-volt lamp, short-circuited by two or three feet 
of jin. copper rod. Equally striking induction effects were 
shown, including the lighting of a lamp at 7ft. distance 
by the currents induced in a secondary of only three 
turns of rather large area, the primary being a similar coil 
on the opposite side of the lecture table. The lecturer 
emphasised the importance of syntony, and showed an 
experiment in which a lamp was caused to vary between 
darkness and extreme brilliancy, the tuning being per- 
formed by sliding a wire along an adjustable self-induction 
until a point was reached where the natural vibration 
period of the receiving circuit was identical with that of the 
transmitting coil a few feet away. After a demonstration 
of other high-frequency phenomena, Mr. Graham explained 
that currents which would kill at ordinary periodicities 
could be passed with impunity through the human body 
at vory high rates of vibration, and showed a 100-volt 
glow lamp worked by the current flowing through him 
from hand to hand. He then dealt at some length with 
the medical aspect of the subject, and exhibited a neat 
and well arranged high-frequency medical apparatus made 
by Mr. Hillier and Mr. Cossor, of Farringdon-road. An 
account, illustrated by lantern slides, was then given of 
the work of Nikola Tesla and others, after which several 
beautiful experiments with a large Tesla coil were shown, 
including direct and brush discharges at very high volt- 
ages. Mr. Graham took long sparks to his body, charging 
it to a high alternating potential, faint glows and brushes 
being visible at his finger tips. These became purple 
tree-like discharges, ending in pale-blue streamers a foot 
long on approaching the free hand to a plate on the other 
coil terminal. Sparks 14in. long were given to members 
of the audience from the Jecturer’s hands, and isolated 
vacuum tubes were made to glow brightly in the space 
surrounding the apparatus, which, with all metal objects 
attached to it, gave out brushes and streamers at all points. 
The very high-voltage current, after passing along a 
single transmission wire of No. 40 Eureka, flowed through 
the primary of a small coreless transformer and into an 
insulated metal plate, there being no return wire. The 
secondary of only five turns lit a 25-volt lamp. Even- 
tually the transmission wire was cut and the power for a 
smaller lamp was transmitted by electrostatic induction 
between two plates more than a foot apart. Mr. Graham, 
in speaking of the future possibilities of high-frequency 
work, entertained hopes that at some future time power 
might be successfully transmitted to a distance without 
connecting wires, but concluded by expressing his opinion 
that at present it cannot be said to extend its sphere of 
usefulness beyond electro-therapeutics and wireless tele- 
graphy. A vote of thanks was accorded the. lecturer, 
special reference being made to the highly successful 
series of brilliant experiments with which the lecture wag 
illustrated. 
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THE TEMPORARY POWER STATION AT THE | St. Louis, Missouri; one direct-current dynamo, 4 kw., 


WORLD'S FAIR, ST. LOUIS, MO. 


In order to furnish the electrical energy necessary before 
the opening of the Louisana Purchase ition, and 
especially to take care of the lighting and illumination 
during the dedication ceremonies which took place on 
April 50, May 1 and 2, а temporary power station was 
erected on the World's Fair ground. e building, which 
is constructed of wood, is located just north of the boiler- 


. house and occupies a space 10m. by 30m. Two-thirds of 


this space consists of the boiler-room, the engines and 
generators occupying the remainder. The following 
machines апа apparatus are now installed in this power 
lant: one 700-h.p. marine-type boiler, furnished by the 
Düsseldorf Rattingen-Roehrenkesselfabrik, formerly Dürr 
and Co., Rattingen Düsseldorf; one 500-h.p. Morrin-Climax 
water-tube boiler furnished by the Clonbrock Steam-Boiler 
Company, Brooklyn, New York (Fig. 1) ; one 250-h.p. boiler, 
the same make; one Sorge-Cochran feed-water heater and 
purifier with a normal rating of 1,500 h.p., furnished by 
the Harrison Safety Boiler Works, Philadelphia ; one 
Cochran separator of the same make; two duplex steam- 
boiler f pumps having a capacity of 385 L. per 
minute, when working against a boiler pressure of 
114 atmospheres—these are furnished by the National 
Steam - Piping Company, Upper Sandusky, Ohio; one 
$00-h.p. high-speed automatic tandem compound steam- 
engine, running at 225 revolutions per minute, with flywheel 

vernor, furnished by the Buffalo Forge Company, Buffalo, 
ew York—this engine is direct connected to a 200-kw. 
two-phase Stanley generator (Fig. 2) operating at 2,200 
volts and 60 cycles (the Stanley Electric Manufacturing 
Company, Pittsfield, Massachusetts, is the maker); one 
240-h.p. high-speed Skinner engine with flywheel governor 
running at 212 revolutions per minute, furnished by 
the Skinner Engine Company, Erie, Pennsylvania—this 
engine is direct connected to a 150-kw. single-phase 
Warren generator at 60 cycies, operating at 2,200 
volus and 60 cycles; one exciter set, consisting of a 


60 volts, made by the Northern Electric Company, Madi- 
son, Wisconsin—this machine furnishes exciting current 


for the Stanley generator, and is belt-driven (Fig. 2); 
three single-phase static transformers (Fig. 4) for constant 
current, with a capacity of 100 arc lamps, 6:6 amperes 
each—these were furnished by the General Electric Com 


Fic. 2, 
pany, Schenectady, New York; two distributing switch- 


single-phase alternating-current motor of 5 h.p., 110 volts, 
60 cycles, 1,750 revolutions p minute, direct connected 
to а direct-current dynamo of 44 kw., 125 volts (Fig. 3)— 
this set was furnished by the Wagner Electric Company, 


boards (Fig. 
меод и 


lamp installation ; two 
switchboards and instru- 
he accompanying figures 


4) for the arc 
(Fig. 2) containin 
ments for the generators. 
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illustrate the above-mentioned machines and apparatus, | struction and the ease with which the boiler шау be 
and some of the peculiarities of these may be of | installed. The mantle of the boiler is, as can be seen by 
interest to European engineers. The Morrin - Climax | the illustration, composed of several steel plates bolted 


$ 
b 


boilers (Fig. 1) are of the vertical water-tube type; 
the water- tubes being placed spirally around the 


vertical cylinder, the upper end of which forms the steam- 
drum ; the exterior form of the entire boiler is that of a 
vertical cylinder. The firing is done by hand through four 
firing holes placed around the base, which has a practical 

isadvantage in that the fireman must go round the whole 
boiler in order to keep his fires fed ; it is also awkward to 


handle the coal. The gases strike the lower tubes, and, 


together, on the inside of which is a layer of firebrick. 
These bricks are 200mm. square and each is secured to the 
sheet by means of a bolt; the joints between fhe bricks are 
smeared with cement mortar, and it can be seen that the 
boiler can be readily installed without the help оЁ а trained 
mason, and, in fact, the boilers here shown were installed 


‘under the supervision of a foreman employing only ordinary 


labourers. The great advantage of this construction 
becomes evident when it is taken into consideration that 


after passing up the entire height of the boiler, enter the 
flue; this construction may not be without criticism so far 
as the real theory of steam-boiler construction goes, but it 
is worthy to note the simplicity of tho mechanical con- 


on account of the strictly organised labour unions ruling 
the entire country, special work must be executed by the 
men belonging to a labour union. These workmen are 
three to five times more expensive than the common 
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helper, and thus the economy in the boiler installation is 
apparent. In (һе States everything is made for the 
purpose of saving expensive installation forces. Each of 
the mantle sheets is provided with a door, by which the tubes 
are acoessible for small repairs. In case а tube must be 
removed, the whole plate can be taken out. 

R ing the steam engines, it may be briefly stated 
that they are provided with common slide valves, whereas 
such sized machines for driving electrical machinery in 
Europe are always built with Popet valves. Popet valves 
are seldom employed in the United States, and even the 
largest engines of 8,000 h.p. to 15,000 h.p. on the Manhattan 
Elevated Railroad in New York work with Corliss valves. 
Another essential difference between the American and 
European types is in the governor. The flywheel governor 
as shown on these engines is employed extensively in the 
States, chiefly on account of the simplicity and cheapness 
of construction, even though it is true that these governors 
are not as exact in regulation. Wherever weight governors 
are employed they are always driven by a belt, and only 
very recently has the American engineer got to realise the 
disadvantage of this construction and begun to employ a 
chain ог gear transmission. The cheapness of the belt 
construction seems to be the only reason for still clinging 
to this type. Both the Stanley and Warren generators 
are of the revolving-field inductor type, the fields of 
both being excited by stationary coils, eo that only the 

le-pieces revolve; thus no slip-rings are necessary. 

ө construction of the Stanley generator is very similar 
to that of a machine described in January, 1895, by 
Dolivo von Dobrowolsky. The magnetising coil is placed 
in the middle of the machine, and is embraced by the pole- 
pieces, which are semi-elliptic in form. On the one side 
of the coil al] poles are north and the other south. If the 
exciting current is constant, the magnetic relations existin 
between coil and core areconstant ; if the field be оле 
current is generated by a succession of north and south 
poles supplied by the armature. That of the Stanley 


A--Terminal Cable. 
B—Short Circuiting Ring. 
C—Knock-off Links. 

D- Knock-off Piece. 
E—Brush Holder Spring. 
F—Carbon Brush. 

G- -Rocker Arm Ring. 
H—Spring Nut Screw. 


I Bearing Screw. 

J-- Bearing. 

K—Oil Ring. 

J.— Spring Nut. 
M—Reversing Screw. 
N- -Brush Holder Ring Screw 
O--Brush Holder Ring. 
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generator is the scheme for independent voltage regulation 
in two phases. The terminals of the phase are conducted 
separately to a marble panel attached to the machine. The 
windings of. the last armature coil of each phase are sub- 
divided, and from these sub-divisions taps are connected 
with a series of contacts of the panel; by shifting the 
lever over these contacts the voltage can be altered between 
the limits of 10 and 15 per cent. of the total voltage of 
the machine. In order to prevent a short-circuit between 
two adjacent sub-divisions when the lever touches two con- 
tacts, a choke coil is inserted. A second marble plate carrying 
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only the levers and blind contacts is placed over the marble 
plate bearing the live contacts. This machine shows still 
another interesting device which is seldom found on 
European machines. In Fig. 1, on the left side of the 
ateam-angine, an iron case will be seen, to which two wires 
are connected. This iron case encloses two magnetic 
coils, the purpose of which is, according to the statement 
given by the manufacturer, to demagnetise the shaft of the 


To the Switch 


Fie. 5.— A, magnetic field; B, armature; О, short-circuiting device 
D, brushes ; E, commutator. 


ateam- engine which is etised by the magnetic stray 
field of the machine. e Warren generator is, as 
mentioned above, built essentialy on the same principle 
as the Stanley generator, but the exciting coil is placed on 
one side, and, therefore, the poles rotating before the 
armature are either north or south. This machine has 
also а similar supplementary magnetic coil for the purpose 
of correcting the stray magnetic field of the machine. 
This coil, enclosed in an iron case, resembles very much 
a pulley, and is placed in this case in front of the 
machine, and not between dynamo and steam-engine. 


Cross Section Enclosed Туре. 


The Northern exciter embodies no novel features. The 
Wagner exciting set consists of a single-phase alter- 
nating-current motor driving a direct-current generator, 
and is worthy of notice. The principal patente covering 
the construction of the motor were granted to Prof. 
Arnold, of Karlsruhe, the United States patents being 
granted in 1895. Single-phase alternating-current motors 
have been built on similar principles as early as 1893 by 
the Maschinenfabrik Oerlikon, but this firm did not 
continue the manufacture of these motors on a large scale, 
on account of the fact that three-phase current has almoat 
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entirely supplanted the single-phase system in Europe. In 
the United States a great number of single-phase alter- 
nating-current stations are employed, and even now 
preference is often given to the single-phase system on 
account of its simplicity and cheapness in wiring. It may 
be also noted that several prominent American engineers 
are now experimentiog with а single-phase alternating 
current for electrical railroad work. The connections of 
the single-phase Wagner motor are shown 5 
in Fig. 5. The stationary field is fed with single-phase 
current; the rotary is wound similar to an ordinary direct- 
current machine, and is provided with a commutator. The 
brush-holder has four arms provided with brushes, these four 
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arms being spaced 90deg. Two neighbouring brushesareshort- 
circuited so that the armature windings are connected in 
parallel-series. In starting the motor, the field is closed by 
means of a double-pole switch and the motor starts quickly, 
although loaded, and, as soon as it has reached a certain 
speed, all segments of the commutator are short-circuited 
by means of avery ingenious mechanism. This device has 
the advantage of keeping the exciting current of the motor 
within very small limits, and the mechanical construction 
of the motor, 5 that of the short-circuiting device, 
is shown in Fig. 6. The commutator, as shown, consists 
of an annular ring instead of a cylindrical surface, and the 
brushes are placed horizontally and are shifted laterally, 
and the shifting of the brushes, and consequent short- 
circuiting of the commutator segments, is produced by 
means of the shell, S, which can be displaced along the 
axis, and is moved by means of the centrifugal regulator, 
W. Very little sparking accompanies the starting of this 
motor, and the operation of the shifting device is very reliable. 
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The Wagner Company builds this motor in sizes from 1 h.p. 
to 35 h.p., to be connected directly on single-phase lighting 
lines. These motors have met with great success in the 
States, and are not only used in single-phase installations, 
but are very often connected to one phase of a three-phase 
circuit. e wear and tear of the commutator is very 
small, as the motor is running most of the time with the 
armature short-circuited and the brushes removed. No 
replacing of the commutator has been necessary on the 
motors that have béen in regular service for six years, 
and, in recognition of these excellent results, the Wagner 
Electric Company was recently granted a medal by the 
Franklin Institute, Philadelphia. The accompanying 


curves (Fig. 7) show the results obtained with a 3-h.p. 
motor. Using speed as abscissa, the ordinates are plotted 
showing the torque and consumption of current under all 
conditions of normal load; the solid curve shows the 
result of using a non-inductive starting box, and the 
dotted curve is obtained without the use of a starting 
box. The motors will start with an overload of 40 to 
50 per cent. Fig. 8 shows the speed, power factor, 
efficiency, watt consumption, and current consumption 
of several motor sizes operating under a given vo tage. 
The transformers (Fig. 4) are used to supply the 
arc lamps installed on the Exposition grounds. This 
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system differs materially from the European practice, 
and some detailed information may be of interest: The 
lamps are connected in series in groups of 30 to each 
circuit, апа at the present time there are four circuite ; 
the transformers regulate for constant current and variable 
voltage in the secondary circuit. The diagram of соппес- 
tion (Fig. 9) shows the manner of connecting the trans- 
formers and lamps; the lamps consume 64,5; amperes with a 
pressure on the arc of 72 volts, and they are provided with 
a small starting resistance aud an automatic short-circuitin 

device to cut out the lamp in case of accident to the coi 
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or of extinguishing of the arc. The vibrations produced 

in the iron cores of the coils are absorbed by a small blade 
spring of phosphore-bronze to which the cores are attashed, 
and this system of connecting arc lamps in series is exten- 
sively employed in the States. The transformers are, of 
course, designed for constant currént, and are constructed in 
different ways according to the size and the methods of cool- 
ing; the small types have a stationary primary coil, whereas 
the secondary coil is suspended „па balanced by a counter- 
weight. The transformers illustrated in Figs. 4, 9, and 10 ` 
are air-cooled ; the secondary coils are placed at the two 
extremities, and are stationary, while the primary coils, 
seen in the middle, are movable; the movable coils are 


= 
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balanced one inst the other, and a variable weight 
serves for balancing the repulsive force between primary 
and secondary coils. The intensity of this repulsive force 
depends on the current flowing in the coils, and the 
intensity of current may therefore be increased by adding 
weight, or decreased by decreasing weight. The trans- 
formers regulate from one-third to full load within one- 
tenth of an ampere, and the efficiency varies according to 
the size from 94:6 to 96 per cent., and the power factor 
from 0°77 to 0:78, and these transformers are often built 
for 10,000 volts. The transformers employed in the World’s 
Fair station can be either connected to 2,200 volts or 1,100 
volts across the primary (see diagram of connection, 
Fig. 9). A switchboard is furnished with each trans- 
former, and this switchboard is, as shown in Fig. 5, con- 
nected mechanically with the transformer. The peculiar 
switches used with these panels, and serving for making the 
different connections, should be noticed; the connections 
being made by introducing a 250mm. copper rod into a 
brass tube (see Fig. 4). In order to make the necessary 
connection, 12 of these rods must be put in place; 
this is certainly not very practical, and besides the dis- 
advantage of this feature, there is a possibility of the 
switchboard attendant touching the bare rod, and thus 
coming into contact with the high-tension circuit. The 
switchboard instruments are installed upon a marble plate 
supported by an iron frame, and bare live parts either on 
the front or on the back side of the switchboard are 
entirely avoided; the fuses are replaced by automatic 
circuit breakers, which have been perfected in this country 
to give great satisfaction. As lightning arresters three 
small bronze cylinders are used for each pole in this 
installation ; these cylinders are 50mm. diameter and the 
same height, and are placed one after the other with an 
air-gap of 8/10mm. between the cylinders. The surfaces 
of these cylinders are not corrugated, and in addition 
suitable carbon resistances are placed in the grounded 
circuit. 


TRACK CONSTRUCTION, WITH SPECIAL REFER- 
ENCE TO RAIL JOINTS. 


BY F. Н. DAVIES, 


The great comparative weight and speed of electric 
tramears has introduced problems into track design that 
were undreamt of by the permanent-way engineer of 30 
years ago, and these difficulties have not been lightened by 
the necessity of maintaining all the rails in perfect elec- 
trical contact. Track construction of the present day is 
the outcome of years of experience, and as such has become 
to а great extent standardised, generally differing only in 
such details of weight and measurement as are compatible 
with the use the track is to be put to. An unfortunate 
exception to this is the gauge. While the majonty of 
tramway systems in this country have been put down to 
the usual 4ft. 821п. gauge, there are many, chiefly, how- 
ever, of old design, that differ from this figure. Three feet 
six inches seems to be the gauge that finds favour next to 
the above, then 4ft. and 3ft. Glasgow stands by itself 
with a gauge of Aft. 72in. The reason for the very wide 
divergence of opinion on this subject is difficult to see; 
presumably the adoption of anything under 4ft. 8jin. is 
on account of narrow streets necessitating narrow cars, and 
this appears to be the only valid reason, or, at any rate, the 
only one that is worth consideration. 

The appearance of cars of а narrow gauge is certainly 
not attractive, and the gears and motors are apt to be 
somewhat more cramped than is desirable. Fortunately, 
practice seems to be levelling itself down to the aft. 81in. 
measurement, and as ideas on standardisation are at the 
present time so strong, it may almost be confidently 
expected that this gauge will shortly be used to the exclu- 
sion of all others, with the possible exception of the 3ft. біп. 
for special purposes. That allimportant item of track 
construction, the rail, has passed through many stages both 
of shape and composition. Originally — that is to вау, 
after wooden rails had had their day—it consisted of a 
plain cast-iron strip, 4in. wide, spiked on to a parallel 


wooden track in 5ft. or 6ft. 5 Naturally this system 
had many faults, the chief of which were fragility and 
troubles caused by the great number of joints. То get 
over these faults, the rails were next made of wrought iron, 
and in longer lengths. Tramway affairs remained like this 
for some considerable period, until finally they were made 
commercially possible by the introduction of the rolled- 
steel girder rail, which has apparently come to stay ; as 
for the last 25 years the improvements that have been 
made in it, although important, have merely been in details, 
such as shape and chemical composition, to suit various 
requirements. 

The chemical composition of a steel rail naturally has а 
very great bearing on its life, electrical resistance, and 
general utility. Some authorities have advocated a com- 
paratively soft and ductile rail, while others—and at the 
present day the majority—prefer one containing a larger 

reentage of carbon, and therefore of a harder nature. 

is percentage varies according to the weight of the rail 
per yard, and the best practice seems to determine it at 
rom 0°35 per cent. for a 50lb. rail to 055 per cent. for & 
1001b. These figures are the minimum and maximum 
extremes respectively for the weights quoted, and rails 
of intermediate weight should have a proportionate per- 
centage, as, for instance, a 60lb. to 70lb. rail 0°38 to 
0:48 per cent., and an 80lb. to 90lb. 0°43 to 0°53 per 
cent. А greater proportion of carbon than this tends to 
make the rail very brittle, and consequently liable to 
fracture. In America, however, this percentage has been 
considerably increased for heavy rails, as in cases Harveyised 
steel has been used showing in a 100lb. rail as much as 
0:76 per cent. at the surface. With this type of rail no 
doubt this high percentage is practicable, as it applies only 
to the surface, which has a good backing up of more ductile 
metal, with the consequence that the rail is not par- 
ticularly brittle as a whole. However, with the usual 
rail, such a percentage in the light of ordinary experience 
seems to invite disaster, and it would be interesting to hear 
what results have been obtained with rails of this descrip- 
tion. An increase of carbon and hardness naturally goes 
hand in hand with an increase of electrical resistance. 
This, however, is not a matter of great practical import- 
‘ance, as considerations of wear and brittleness confine the 
‘proportions of carbon used, and consequently variations of 
the electrical resistance, to a very small range. Phosphorus 
as a constituent is not desirable, as it tends to increase 
brittleness. The average percentage is about 0:06 per 
cent., and it should never exceed 0'1 per cent. Sulphur 
is very undesirable, and should be kept as low as possible, 
as it has the effect of making the rails seamy. Silicon pro- 
duces compactness and density in the me It increases 
the resistance of the rail in а greater degree than carbon, 
and in proportion should never exceed 0'2 per cent. 
Manganese very largely increases the specific resistance and 
causes crystalisation in the rails if present in excess. Its 
presence is, however, necessary in the manufacture of steel, 
and it is generally found in the proportion of from 0°7 to 
1°1 per cent. 

The jointing of rails is a subject upon which there seems 
а wide divergence of opinion, some—chiofly in this country 
adhering to the usual form of joint made with fish and sole 
plates, and others—chiefly in America—to the cast-welded 
or electrically-welded joint. Whichever system is in use, 
too much care cannot be expended in the design and making 
of joints. The noise created by all electric cars when 
running at any speed is chiefly caused by pounding at the 
rail joints, and besides being objectionable from this point 
of view, this pounding is the cause of rapid depreciation at. 
the rail ends and trouble with the Bonds and joints. It 
also causes the concrete bed on which the rails are laid бо: 
wear away, and in this manner depreciation goes on with 
compound interest, so to speak. It has been suggested 
that à way out of this trouble would be to instal a split or 
double rail, so arranged that the joint of one half of the: 
rail would be situated opposite the centre of the other half. 
While this system would undoubtedly reduce the pounding 
and noise, it seems scarcely practicable on the score of - 
expense, not only with regard to first cost, but also main- 
tenance. There would sure to be trouble with the two 
halves of the rail opening out, and consequent expense 
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would be incurred by the necessity of frequently pulling 
up the bolts. 

To completely get over pounding, creeping of the rails, 
and consequent trouble with the joints and bonds, there is 
only one method, and that is to make the rails continuous 
by the aid of the above-mentioned cast-welded or elec- 
trically-welded joints. It has been, and is ‘still, urged 
against this system that expansion and contraction due to 
changes in temperature are bound to produce buckling and 
general destruction of the road paving. In practice, however, 
this has not been found the case to any serious extent, the 
reason undoubtedly being that the rails are held too firmly 
to allow of any great movement, and that, unlike railway 
track, they are to a great extent protected from variations 
of temperature by being almost entirely covered by the 
road paving. This latter is a point that has to be borne in 
mind when comparing the actions of railway and tramway 
lines. The result of temperature variation on a welded 
rail is, therefore, chiefly confined to molecular alterations 
and strains in the rail itself. That these strains are great 
there is no doubt, but that they do not exceed the tensile 
strength of steel is certain ; and as the tensile strength of 
T cast-welded joint is practically equal to that of the 

and sometimes, as has been proved, even superior to 
it, there appears to be but little foundation for the fears 
that are entertained by some as to the effects of tempera- 
ture variation. It is, of course, impossible to provide against 
flaws in the rail or joint, and in cases where fracture 
has occurred through cold it has been generally traced 
to this cause. If an expansion slip joint is placed about 
every 500ft., the fear of warping or fracture may be entirely 
dismissed. At crossings and the like it is necessary to 
securely anchor the nearest joint, as otherwise there is 
danger of the rails being pulled out of alignment by 
temperature changes. 

e process of making the Falk cast-welded joint is 
roughly as follows: The rail ends and sides are scraped 
bright either with emery cloth, or preferably by a sand 
blast. This is very necessary, as the least oxide or scale 
interferes greatly with proper amalgamation. A tight- 
fitting cast-iron mould is now placed round the joint, and 
a cap on the top of the rail to protect the surface. The 
molten metal, consisting generally of a mixture of 50 per 
cent. hard silicon pig, 25 per cent. soft, and 25 per cent. 
scrap iron, at a considerably higher temperature than is 
usual in casting, is now poured in. The metal cools rapidly 
on the outside surface in contact with the mould, and there 
forms a scale. The web of the rail being thin is rapidly 
brought to a white heat, and fluxion ensues, thus making 
а perfect mechanical and electrical joint. To ensure perfect 
amalgamation, it is necessary for the rail to be scrupulously 
clean, and the metal to be of the right composition and 
poured at a very high temperature. It is also advisable 
to heat the rail ends slightly before pouring. When 
the joint is cooled, in a few minutes, the mould and 
cap are removed and the top of the rail filed smooth. 
The usual length of this joint is 14in., and the weight of 
metal used varies with the size of the rail from 70lb. to 
1401. It has been feared that the great heat to which 
the rail is subjected by this system would have the effect 
of annealing it at the joint. However, trouble in this 
direction does not appear to have arisen in practice. Ав 
an additional precaution, and in order to give the joint an 
even better hold on the rail than it gets by amalgamation, 
short iron plugs are sometimes inserted through the web 
close at the ends of the rails. These plugs fit tight in the 
rail, and, being finally embedded in the casting, have a 
good grip on it, and take most of the strain off the 


tion. 

The electrically-welded system is scarcely through the 
experimental stage, and is subject to the great objection 
that it is rather costly and necessitates cumbersome and 

ive plant to perform the operation. Doubtless for 
this reason the cast-welded joint is much more prevalent, 
producing as it does a practically equal effect at a lower 
eost. When either of the above joints is used, bonding— 
that is, across the joints—becomes unnecessary, as the 
joint is electrically continuous and of practically equal con- 
duetivity to the rail. The usual cross bonds between the 
two rails of she track are, however, of course still necessary. 
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This abolition of joint bonds is a great point in favour of 
the welded system. As the process is somewhat expensive, 
especially when carried out in a small way, there is prac- 
tically no saving in capital cost, but maintenance has 
generally been found to drop considerably. A case in 

int that may be quoted is that of the French line 

tween Lyons and Oulling, where the maintenance fell 
from £200 per kilometre per year to £4 after the intro- 
duction of the Falk cast-welded joint. This saving was, 
of course, not effected on bonding only, but there is no 
doubt it played a considerable part in it. 

There are à great number of varieties of ordinary bonds, 
most of which attain the end of making good electrical 
contact between the rails in much the same way, the 
differences lying in methods of fixing to the rails and 
allowing for expansion and contraction. lt is this last 
point, combined with the effecte of pounding and vibration, 
that causes all the trouble with bonds working loose. It 
is obvious that, to be successful under these trying con- 
ditiong, а bond must possess a very firm and permanent 
grip, that at the same time must introduce practically no 
resistance into the electrical circuit. The necessity of a 
good return path for the current is well known, and what 

as probably drawn most attention to it is the destruction 
by electrolysis of metal pipes in proximity to the track 
that has been frequently observed where the return circuit 
has not been all that it should be. With good bonding 
this trouble disappears to a great extent, and it is necessary, 
therefore, always to instal a typé of bond which 
all the above advantages. On the face of things, the welded 
bond, consisting of a corrugated copper strip welded to the 
ends of the rails would appear to answer the purpose very 
well; but the trouble with this type is that under ordinary 
working conditions it is impossible to be certain of а good 
weld, and consequently the contaot has frequently a higher 
resistance than it should have; also the cost of applying 
these bonds is very great. Much the same objections 
apply to the soldered contaot bond, which consiste of two 
large copper lugs connected together by waved copper 
wires. The continual vibration and movement of the rails 
in time has a very bad effect on the soldering, and the oost 
of installation is heavy. What is termed the “ plastic bond” 
has been introduced as a solution to these difficulties, but, 
although possessing many good points, it has never been taken 
up to any very great extent. In the Edison-Brown plastic 
bond—about the only one in use at the present time— 
electrical continuity is preserved by the fishplates, the 
joint between them and the rail being made electrical 
perfect by a plastic metallic composition. These bonds 
have been very satisfactory when properly applied, but 
great care is necessary that the contact surfaces of the rail 
and fishplates are perfectly free from scale or rust, and 
properly amalgamated by the Edison process before applica- 
tion of the compound. A good feature is that they simplify 
track construction and maintenance by reducing the parte 
at the joints that are likely to go wrong to a minimum. 
Another example of the plastic bond is that in which con- 
tinuity is maintained by a plate of copper placed under 
the fishplates, through which latter set screws are | 
to keep the plate in tight connection with the rails. The 
contact surfaces are amalgamated by a good conducting 
plastic alloy. This bond allows free movement of the rail 
by providing what is practically a lubricated conducting 
surface, which is certainly an ingenious idea. It has been 
proved, however, to have several defects, the chief of which 
are varying and sometimes high resistance and rather heavy 
initial cost. | 

The mechanically attached copper bond seems to be the 
one most in favour, and the results obtained by some of 
the best makers are very satisfactory. The “Neptune ” 
bond, made by Messrs. Felten and Guilleaume, may be 
cited as an example. It consiste of a drop forged copper 
rod with an expanding slotted lug at each end. eae lugs 
are passed through holes in the web of each rail, and 
expanded by steel drift pins driven in on the same side of 
the rail as the bond is inserted, as shown in section in 
Fig. 1. The great feature of this bond is that the driving 
in of the steel pin opens out the slotted ends on the far 
side of the rail thus forming a shoulder and making it 
impossible for the bond to work loose even if the pin is 
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withdrawn. Ву the great pressure exerted the copper is 
naturally ferced into Ras gs and permanent connection 
with every part of the hole in the rail. This bond is easily 
and quickly applied, and is cheap in first cost. It has been 
made more flexible, and therefore improved, by the sub- 
stitution of stranded wire or several waved copper strips 
for the solid bar; in the latter case it is, however, still drop 
forged out of one piece. The protected rail bond manu- 
factured by the Forest City Company is another first-class 
variety. It isa flexible bond composed of a number of flat 
copper strips less than jin. wide, provided with U bends 
so as to take up all movement or vibration; these strips 
are fused to solid copper terminals, which are expandel 
by a special arrangement into the holes in the rail. These 
bonds are placed under the fishplates, hence their name, 
and it is claimed for them that owing to their shortness 
and position the result is a joint of very low resistance and 
cost. 


The requisites of a good bond are, firstly, that it should 


have ample but not too great contact surface with the rail. 
A small contact under high pressure is preferable to a 
large area under a lower pressure, as in the latter case 
damp is apt to get in and cause corrosion. It is most 
important that the bond should have the most intimate 
connection with the rail possible, and that the pressure 
should be sufficient to force the copper into even the 
minutest irregularities in the surface of the hole. Where 
the pressure is distributed greatly, this becomes impossible. 


SECTION THRO 
WEB OF RAIL. 


Fio. 1. 


Secondly, the bond should be composed of one metal only— 
that is to say, in the conducting path—and that metal 
should be one that will not corrode by contact with the 
rail. Thirdly, it should preferably be made in one solid 
piece, but if this is not possible, as is frequently the case 
with flexible bonds, the terminals should be welded 
on. Fourthly, the lugs that make contact with the rail 
should be as simple as possible, and not com- 
posed of many parts, as each joint introduces a 
certain amount of resistance into the circuit. The lugs 
should invariably be рш in, under as great a pressure 
as possible, and it is desirable that they should possess 
when fixed some form of shoulder, like the “ Neptune” 
bond, which reduces risk of working loose to a minimum, 
and greatly takes up the strain of vibration and expansion 
from the contact area. 

As regarding the fixing of bonds, it is necessary that all 
contact parts should be scrupulously bright, clean, and 
dry, and for this latter reason bonding should not be done 
in wet weather if possible. It is not advisable to use oil 
as a lubricant when drilling the holes in tho rails for the 
reception of the bonds, as there is sure to be a film left 
that will for a time increase the resistance. 


pera RE TT ͤ — 

THE MODERN EQUIPMENT OF DOCKS, WITH 
SPECIAL REFERENCE TO HYDRAULIC AND 
ELECTRIC APPLIANCES.* 

i BY WALTER PITT, M.LC.E. 


Fifteen years ago Lord Armstrong, speaking in a dis- 
cussion at the Institution of Civil Engineers, said ** He felt 
satisfied that in point of safety, controlability, and adapt- 


* Paper read before the Engineering Conference of the Institution 
of Civil Engineers, 


ability for various purposes, electricity had little chance of 
ever rising to the level of hydraulic power." In the interval 
that has elapsed an immense change has taken place, the 
electric transmission of power is rapidly superseding all 
other methods, and nowhere is the change more marked 
than in the equipment of docks. It was the requirements 
of docks that first caused attention to be paid to the 
production of a practicable method of distributing power 
over a large area, and resulted in the evolution of the 
hydraulic system of power distribution, a system which 
has for many years been worked out with such thorough- 
ness, and which has done such excellent work, that a 
modern hydraulic dock plant had come to be considered as 
almost beyond criticism, and yet at the present moment 
we may say that he would bea more than conservative 
engineer who would seriously recommend the adoption of 
a complete hydraulic equipment in a new scheme of any 
magnitude. 

In dockyards we find in every direction, and separated 
often by considerable distances, appliances that require 
power to drive them. In the warehouses there are cranes, 
travellers, and lifts; on the quays there are jib cranes, 
capstans, and coal tips; and about the entrances and locks 
there are sluice-lifting gear and gate winches; in addition, 
there are generally workshops, sometimes on a very com- 
plete scale ; and last but not least, the whole place has to 
be lighted at night. All these duties have to be performed 
in tho first place effectively, and, in the second place, 
economically. The first thing is always to do the work 
well, rapidly, continuously, with the minimum of stop 
and breakdowns, and also with the minimum of skilled 
attention ; the second consideration is to do all this at 
the minimum of cost, giving due weight to first cost, 
upkeep, and working expenses. 

It cannot be denied that the hydraulic appliances that 
are to be found in a well-equipped dock fulfil admirably all 
that can reasonably be demanded of them with regard to 
those requirements that I have put in the first line, and 
which arise from the point of view of the man who merely 
has to use the machine and not to provide and pay 
for it. In spite of this, however, we find that a rapid 
change is taking place, although, as usual, we have allowed 
ourselves to lag somowhat behind our neighbours, and 
if we turn to the Continent we find that the change over 
from hydraulic to electric appliances about docks is 
becoming almost universal. I need only mention, amongst 
others, Hamburg, Rotterdam, Genoa, Bremen, Naples, 
etc. If we look for the reason of this change, we soon find 
it. The electric transmission of power can do everything 
that the hydraulic transmission of power can, and a great 
deal more besides, and it does it at a cheaper rate. ith 
the same set of engines and boilers every appliance that 
requires power can be driven, the workshops can be kept 
running and the docks can be lighted, and there is that 
combination of a day and a night load which is dear to the 
heart of every electrical engineer. 

In the restricted limits of this short opening paper it 
may be as well to give a few words to the most important 
of dockyard appliances, the crane. In respect of first cost, 
probably there is not very much difference between the 
cost of an electric and of a hydraulic crane installation. 
The electric crane is in itself more oxpensive than the 
hydraulic, the electric generating plant is perhaps slightly 
cheaper than the hydraulic power generating plant; but in 
the case of the connecting link between the power-house 
and the cranes we find an immense advantage on the side 
of the electric leads as compared with the cost of hydraulic 
mains. When we look at the efficiency of the crane as a 
machine, we find that the electric crane easily surpasses 
the hydraulic; the quantity of cargo loaded or unloaded 
for every electrical horse-power delivered at the crane is 
greater than that for a hydraulic horse-power. 

In a paper by Mr. Philip Dawson, A. M. I. C. E., in Traction 
and Transmission for May, there are some interesting data 
on the power required by electric cranes in loading and 
unloading vessels at Continental ports, with comparative 
tests between electric and hydraulic cranes when working 
under exactly similar conditions, and I have also, through 
the courtesy of Mr. Baxter, the mechanical engineer of the 
Clyde Navigation, been given the results of a test made 
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at Glasgow on March 19 and 20 last. The two cranes at 
Glasgow work side by side. One is a compound five-ton 
and three-ton hydraulic crane, and the other is a three-ton 
electric crane by Stothert and Pitt. The work is precisely 
similar, the hydraulic and electric cranes having in the 
previous 13 months discharged and loaded about 41,000 
tons and 44,000 tons respectively. The cycle at the 


test was: 

FJ... ³˙mAdT ²˙iuoett 8 Oft. 
h½½....!;ö;ö;ͤööwßwͤ ð y y ЛИНЕН 100deg 
, ed ЛЕК Л К есери 10ft. 
Lift (empty bucket) ........c..s.scscossscsscsccocseecsscsosscscecences 10ft. 
LOW эмлаш E E E E A T ЫЫЫ 100deg 
РЕ A E N A E 8 506. 


Mr. Baxter gives the results reduced to cost of power 
delivered at the crane per 1,000 tons of cargo unloaded. 
I have analysed the figures on a similar plan to that 
adapted by Mr. Dawson, and have reduced them to equiva- 
lent watt-hours per cycle, with the following results : 


zi T 
1 ton. 2 tons. 24 tons 5 tons. 
Hydraulic crane ......... 256" ... 2356"! .. 236°7 236°7 
Electric crane ............ 85:5 . 1604 197-9 241'9 
Ratio Н/Е.................. 2:84 .. 1°47 1'2 0:983 


The foreign test given by Mr. Dawson tells the same story, 
but comes out à 2000 deal better for the hydraulic, ав the 
crane was a triple compound; the cycle was a somewhat 
longer one, the lift being 36°1ft., the lower 13ft., and the 
slew 140deg. The respective watt-hours per cycle are : 


0 — V — 

1 ton. $ ton. 1 ton. 12 tons. 11 tons. 

Hydraulic crane... 82:0 ... 1272 ... 1272 ... 172°4 ... 172°4 
ectric crane...... 48:5 ... 58:5 75:5 ... 80:5 ... 105°5 
Ratio Н/Е E.. 1:69 .. 217 174... 215... 1:65 


We thus see that in these two independent tests the 
hydraulic crane power consumption varied approximately 
between one and three times that of the electric crane per 
cycle of operations. 

The question of the relative cost of the watt-hour deli- 
vered to a crane on either system will no doubt be dealt 
with in the discussion. Asa basis of comparison, we may 
remember that electricity at 14d. per unit is the mechanical 
equivalent in foot-pounds, or watt-hours, of pressure water 
at 9°8d. per 1,000 gallons, or 5s. 1d. per 1,000 cubic feet, 
the pressure being 7501Ь. per square inch, and we must also 
remember that we have to deal with the cost of power 
delivered at the work after allowing for all losses in trans- 
mission. But there is an aspect of the case that would 
carry the day in favour of electricity, even if the cost of 
working were slightly more, instead of less, and this is the 
extreme flexibility of the system, the great ease with which 
extensions can be carried out, and entirely different classes 
of work performed. An isolated machine can be placed in 
а remote corner, and there is no trouble in getting power 
to it economically ; there is a general adaptability that 
quite turns the scale in favour of electricity, and it does 
not freeze up in winter. 

Space will not allow me to go into descriptive details of 
particular machines on either system, but with regard to 
electrical appliances it may be said that a thoroughly satis- 
factory үк has been produced. There is, however, 
still the battle of multiphase versus continuous current to 
be fought to a finish, and no doubt points of detail will be 
much modified and improved in the future—e.g., the last 
word has not yet been said about controllers and resist- 
ances, especially capstan controllers; but, taken as a 
whole, the electric equipment of docks is here and has 
come to stay. 

Summarising my argument: (1) the first cost of an 
electric installation is not more than that of a hydraulic 
plant ; (2) the cost of up-keep is no more ; (3) the electric 
machines are more efficient, and take less power for the 
same work done; (4) the power is less costly to generate ; 
(5) the transmission losses are less; (6) the general adapt- 
ability is incomparably greater. 


Discussiox., 

Mr. A. B. Ellington said it was really somewhat difficult to take 
Mr. Pitt quite seriously. He began by quoting Lord Armstrong, and 
with regard to safety and controlability Lord Armstrong was right 
then, and no doubt would be right now if he cared to express an 
opinion. He agreed that there was no power which was available for 


use which had the same adaptability as electricity. He contended 
that in the case of docks the adaptability of hydraulio power was 
sufficient. He then proceeded to deal with the figures mentioned in 
the paper in order, he said, to show that from his point of view nearly 
every argument that had been put forward in the paper was wrong. 
The 14-ten hydraulic crane was put at 172 wat*-hours per cycle, but 
he was quite sure there were plenty of makers who would quite 
wiling to put up oranes which would not consume more than 120. 
The amount of the electrio crane was 105, but he did not think that 
would be anything like realised in ordinary practice. То attain 
it at all there must be some very special circumstances by which 
the very high efficiency could be obtained, and the motors must 
also be extremely efficient. There was no reference at all to the 
accumulator, which was the foundation of the hydraulic system 
it was like criticising the play of ‘‘ Hamlet " and leaving the character 
of Hamlet out of it. No speeds were given, and no rates of 
efficiency could be worked out satisfactorily, but he was quite sure 
he was within the mark when he said that the lifting of that 
crane ought to be done in under 15 seconds. They heard that the 
first cost of an electric installation was no greater than that of the 
hydraulic. He submitted that if the figures were properly com- 
pared, and if the hydraulic power was properly put down, having 
regard to the way in which the maximum efficiency of hydraulic 
machines could be obtained, then that was also untrue. He asserted 
that every electrical engineer who was dealing with that question 
was seeking to get something as good as hydraulic. There was an 
extreme discrepancy in coal consumption between electrical power 
and hydraulic. The reason for the greater economy was to be found 
in the hydraulic generating plant being worked at a varyin 

speed at a varying load, but that every electric plant had to wor 

at a constant speed at a varying load, so that the economy of the 
hydraulic plant was very much greater than that of the electric. 

e said that there had been some carelessness in presenting the paper in 
that form. Of course Mr. Pitt was an enthusiast, and he was very 
interesting, and would like to have a nice discussion and all that, but 
on p. 2he said: ''With the same set of engines and boilers every 
appliance that requires power can be driven, the workshops can be 
kept running and the docks can be lighted, and there is that combina- 
tion of а day and a night load which is dear to the heart of every 
electrical engineer." It sounded nice, but it meant nothing. 

Mr. Cecil Brown said he felt it incumbent upon him to k as 
there had been such an attack on the Peper. He was asked last 
year to prepare a scheme in connection with a Bill to equip in an 
up-to-date manner a harbour and docks, and he thought it was 
desirable to go thoroughly into the question of equipment almost 
before the building of the dock, and he advised the promoters 
that he thought it would be better to consider the equipment 
first and make that оюу efficient, and just spend what 
ж they had left in ma ing the dock. He did so, because 
he thought it was better to have a smaller dock thorough] 
equipped than a larger one not so thoroughly equipped. He found 
it pretty much as that paper stated: that the cost of electric 
installation was pretty much the same as that of hydraulic, and there 
was one point in which it was ever so much better. Не made an esti- 
mate for the electrical equipment, and as the Bill was before Parlia- 
ment, he might just state that the cost would be £24,000 for the 
plant and £10,000 for the generating plant. He believed Sir Leader 
Williams had some electric cranes working on his canal, and he 
thought if the fairies could give him а wish, it was that the whole of 
that canal should be worked by electricity at the present moment. 

Mr. Baxter, Mr. Stokes, Mr. С. Н. B. Homfray, Mr. J. M. Dobson, 
Mr. P. Sothert, Prof. Jameson, Mr. C. J. Hobbs, Mr. B. J. Arkwright, 
Mr. J. О. Dove, and Mr. Robson having spoken, Mr. Pitt replied. 
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RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 


BY WILLIAM J. HAMMER. 
(Continued from page 864, Vol. XXXI., 


There are also many insects, such as fireflies and glow- 
worms, and many deep-sea fishes, which have the pro- 
perties of producing phosphorescence. Phosphorescence is 
exhibited among other animals by the infusorian noctiluea, 
marine radiates, polyps, etc., which are the principal causes 
of phosphorescence of the sea. In Fig. 1 is shown an 
illustration of the Pyrophorus Noctilucus. This tropical 
beetle has been most carefully studied by Prof. S. P. 
Langley and F. W. Very, and the efficiency of the 
light given off tested by the Langley bolometer; and 
they have demonstrated that practically all the energy 
which its phosphorescence represents appears as light; 
and the light given off by this insect is the most 


* А lecture delivered at a meeting of the American Institute of 
Electrical Engineers and the American Electrochemical Society, New 
York, April 17, 1903. 
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efficient light known, it being produced at about one 
four-hundredth part of the cost of the energy which is 
expended in the candle flame.* Sir Oliver Lodge says if 
the secret of the firefly were known, a boy turning а crank 
could furnish sufficient energy to light an entire electric 
circuit. And Prof. Langley says: There seems to be no 
reason why we are forbidden to hope that we may yet 
discover a method (since such a one certainly exists aad: is 
in use on the small scale) of obtaining an enormously 
greater result than we now do from our present means of 
producing light.” Langley believes the light of these 
insects ів due to chemical action, as it is decreased by 
nitrogen, which checks combustion, and is increased by 
oxygen, which increases combustion, and furthermore, the 
product is apparently carbon dioxide. We also may 
roduce phosphorescence by rubbing crystals together, or 
7 friction of other bodies, or by cleavage, such as fracture 
ot lump sugar in the dark. Among plants, phosphorescence 
was first recorded by A. Linnæus, whose daughter dis- 
covered it in the nasturtium. Phosphorescence or flashes 
of light are often observed, especially just after sunset, 
in the common red and yellow marigold, the tuberose, 
sunflower, poke weed, martagen lily, and the poppy. The 
root stock of khus-khus grass and the sap of certain 
tropical vines and subterranean plants, some liverworts, 
ferns, mosses, fungi and algæ, and the mycellium of fungi 
in decaying wood phosphoresce. This phosphorescence is 
said to be due to slow decay and oxidation, either in 
the mycelia or fructifications of the fungi. Heat and 
dryness soon dissipate it. 
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Fig, 1.—“ Pyrophorus Noctilucus " (life size), the Producer of the 
Cheapest Form of Light Known. 


Having considered certain of the phenomena of phoe- 
phorescence and fluorescence, I wish now to call your 
attention to these remarkable substances which have 
recently been discovered, which give off light the moment 
they are created, without having to be stimulated by any 
form of heat, light, electrical, or other vibrations, so far 
as we are at present cognisant of, and these substances 
are attracting a great deal of attention, and are likely 
to teach us more about the constitution of matter, and 
the co-relation of the vital and physical forces, than any 
substances which have been created since the world began. 
I refer to “radium, polonium, actinium, and thorium.” 

RADIUM AND OTHER RADIOACTIVE SUBSTANCES. 

To the discovery of M. Henri Becquerel, member of 
the Institute of France, in 1896, of those remarkable radia- 
tions emanating from uranjum, the science, if we may зо 
term it, of radioactivity owes its foundation. Great 
importance must, however, be attached to the previous 
investigations into the phenomena produced on the 
interior and exterior of vacuum tubes of various kinds 
by such men as Varley, Hittorf, Crookes, Lenard, 
Röntgen, Hertz, J. J. Thomson, Goldstein, Schmidt, 
Ebert, Wiechert, Geissler, Kaufmann, Puluj, Perrin, 
Villard, Wien, Wiedemann, Majorana, Birkland, 
Deslandres, Poincaré, Edison, Tesla, Rowland, Michelson, 
E. Thomson, Moore, Rollins, Campbell-Swinton, and others, 
which investigations had already wrested from Nature so 
many secrets bearing upon the constitution of matter and 
paved the way for the Becquerel rays. Two important 
links in the chain were supplied by the experiments of 
M. Henryt and M. Niewenglowski.t The former showed 


* “On the Cheapest Form of Light," by 8. P. Langley and F. W. 
Very, No. 1,258 Smithsonian Miso. Coll. , did 

t Comptes Rendus, Feb. 10, 1896. Vol. exzii., p. 312, 

+ Lbid, exxii., p. 386, 


that phosphorescent sulphide of zinc penetrated black 
paper and affected a photograph plate, similar to Réntgen 
rays, and the latter in his experiment replaced the usual 
cover of a loaded photographic plate holder by a thin 
sheet of aluminium, on top of this he plaeed four pe 
squares sprinkled over with sulphide of calcium, rendered 
phosphorescent by exposure to sunlight. А jeweller's 
glass bell jar was put over each plate, and the whole 
apparatus was then placed in & dark room for 23 hours. 
On developing the negative, the plate showed an excellent 
image of the squares of glass and the bell glass covers 
which had been made through the aluminium, а 
substance heretofore supposed to be entirely opaque 
to light; the white line shown i sias! the squares of 
glass (where the plate had not been affected) indicated 
that the rays had here been bent or refracted in ing 
through the edge of the glass, demonstrating that he was 
only dealing with ordinary light rays. Subsequently Prof. 
Beoquerel investigated the effect of phosphorescent sub- 
stances on photographic plates covered with black paper, 
such as is used for covering X-ray plates, and which while 
transparent to X-rays is impervious to ordinary light waves 
(a plate so protected may be left in the sunlight for 
24 hours), and he exposed various uranium salts to 
sunlight to try their effect, at times placing an aluminum, 
copper, or glass pae between the paper and the photo- 
graph plate or film. Оп one oocasion after he had plaeed 
some double sulphate of uranium and potassium on a 
photographie plate the weather became stormy, and he 
placed h his plate with the uranium salts upon it in a 
drawer, where it remained for several days on account of 
continuance of the cloudy weather. It then occurred to 
him to develop the plate, and much to his surprise he found 
a well-defined impression upon the plate, and this caused 
without any effect of phosphorescence due to exposure to 
sunlight. This led to his discovery and investigation of 
the remarkable radiations which have since been known by 
his name.* ` 

I have here some samples of the first substances 
employed by Becquerel, consisting of double sulphate of 
uranium and potassium and double sulphate of uranium 
and ammonium, for which I am indebted to the courtesy 
of Dr. C. F. Chandler, of Columbia University. Peligot, 
in 1840, succeeded in isolating metallic uranium from 
the chloride. Well-known forms of it are also uranium 
arsenate, uranium carbonate, uranium niobate, uranium 
hosphate, uranium silicate, and uranium sulphate. 

ranium was first discovered in 1789 by the German 
chemist Klaproth, he naming it after the planet Uranus." 
I have here various forms of this uranium, and also some 
metallic uranium prepared in the electric furnace by 
Moissan, which is more powerful than any other form of 
uranium.. Uranium, although widely distributed, is never 
found in large amounte, and forms several minerals. The 
commonest of these is uraninite, commonly known as 
* pitchblende,” which is a compound oxide containing 
814 per cent. of uranium, 4 per cent. of lead, and 
j per cent. of iron with oxygen and water, and some- 
times esia, manganese, or silica. The pitchblende 
which contains the largest percentage of radioactive mate- 
rial which has thus far been discovered is the Bohemian 
pitchblende. It is also found in Saxony in small pockets, 
and a distinct vein of it has been found in Cornwall, 
England. Prof. Curie informed the writer that he had 
secured some excellent radioactive pitchblende from the 
United States (Colorado). The ore as mined in Corn- 
wall yields 18 to 20 per cent. of the metal, this being 
the most important source, and this is usually put on 
the market in the form of uranium sesquioxide, and is 
largely used for giving porcelains a velvety black when 
heated in the annealing fire, and to some extent for 
imparting a greenish-yellow fluorescence to glass. It 
has also been suggested to use it on account of its high 
resistance in connection with incandescent lighting 

Following the original discovery of the. Becquerel radia- 
tions in 1896 came the discovery in 1898 of “ polonium ” 
by Prof. Pierre Curie and Mme. Sklodowska Curie, who in 
investigating Becquerel radiations from uranium found 


* Comptes Rendus, Feb. 24, 1896, vol. cxxii,, p. 420, 
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some samples of pitchblende, from which the uranium is 
extracted, which was much more powerful than any 
uranium they had found, being four times the radioactivity 
of metallic uranium. Concluding naturally that the 
rags wah radiations were due to some unknown substance 
in the pitchblende, they commenced a most painstaking 
search for it, and discovered a substance associated with 
bismuth, which it resembled very much in its chemical 


than those of radium. Polonium passes more rays through 
aluminum than do the rays from uranium, but kes has 
shown that they do not penetrate glass as in the case of 
radium, and they are readily absorbed by minerals and 
readily cut off by thin paper. They are readily absorbed 
by quartz, fluoride, and mica, whereas these substances are 
freely penetrated by both radium and uranium. 

In the same year in which polonium was discovered, 


characteristics, to which Mme. Curie gave the name those remarkable investigators, M. and Mme. Curie and 
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Fie. 2, —Radioaetive Substances. 


“polonium,” after her native land, Poland. I have here, 


р аро the only sample in this country at present of 
metallic polonium, which in colour resembles somewhat 
the icles of nickel; and here also is some sub-nitrate 


of polonium. Where substances are referred to as possess- 
ing a certain “ radioactivity,” for instance, 500, it means 
that the radiations are 300 times as powerful as the 
original radiations emanating from uranium, which 
were discovered by Becquerel, and which are taken 
as a standard of comparison. The two tubes which 
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I have here to-night are of the sub-nitrate and metallic 
form, and possess a radioactivity of only about 300. 
The sub-nitrate form is a white powder, and the metallic, 
as said, resembles in d 8 particles of nickel. 
Polonium is precipitated by hydrogen sulphide. Polonium 
apparently loses its power much more rapidly than radium, 
and the Curies have not been able to prepare any in which 
the rays have been deviable, although Giesel has prepared 
a form ing both deviable and non-deviable rays; 
and Elster states that when polonium is placed in a vacuum 
the rays may be deviated by a magnet to a greater extent 
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M. Bemont, succeeded in isolating a second substance 
found in pitchblende, which was associated with barium and 
possessed many of the chemical and other characteristics of 
that substance, and to this they gave the name “radium.” 
Of this we shall treat later. In 1899 was discovered 
the third substance in pitchblende, which possessed the 
chemical and other characteristics of thorium with which 
it was associated, and to this Debierne gave the name 
“actinium.” It is precipitated by ammonium sulph- 
hydrate. Crookes states that actinium is identical with 
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the substance which he had isolated from uranium, and to 
which he gave the name “uranium X.” The rays from 
actinium are deviable. Of the three substances to which 
I have referred, radium is by far the most important, and 
is of extraordinary interest. It is doubtful whether any 
substance has been discovered in the history of the world 
of such stupendous interest and importance and possessing 
such puzzling characteristics as radium, which seems so at 
variance with well-established scientific theories as to the 
constitution of matter. In Fig. 2 are shown in consecutive 
order from left to right a tube containing pitchblende, or 
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uraninite, from which radium, polonium, and actinium, as 
well as uranium, are extracted; a tube containing metallic 
uranium made in the electric furnace by Moissan ; two 
flasks containing double sulphate of uranium and potassium, 
and double sulphate of uranium and ammonium, these 
being the original salts of uranium with which Becquerel 
1 he discovered the Becquerel rays; a 
tube containing thorium, the most radioactive substance 
next to radium ; two tubes of polonium and bismuth, one 
tube of metallic polonium and the other sub-nitrate of 
polonium ; seven tubes of chloride of radium associated 
with barium ranging in radioactivity from 40 to 7,000; 
a tube containing radium and phosphorescent sulphide of 
zinc; and a tube containing carnotite, which, together 
with the 5 shown of uraninite, autunite, torbernite, 
gummite, and fergusonite, are among the mineral sub- 
stances which are rich in radioactive materials. Other 
active minerals are orangite, euxenite, broggerite, cleveite, 
monazite, samarskite, xenotime, sschynite, niobite, arrhenite, 
hielmite, sipilite, chalcolite, etc. In Fig. 3 the two tubes of 
polonium and the seven tubes of radium are shown about 
two-thirds their natural size. Radium, actinium, and 
polonium, Prof. Curie states, possess an activity which is 
a million times that of uranium. Prof. Curie says radium 
emits exactly the same quantity of Becquerel rays when in 
the liquid air as it does at normal temperature of the atmo- 
sphere. The luminosity of the chloride of radium is 
stronger in the liquid air than in the atmosphere at а 
normal temperature My friend, Mr. R. R. Bowker, 
whom I met in Paris last fall, told the writer that he had 
shortly before that been dining seated between Lord 
Kelvin and Prof. Becquerel, and that Lord Kelvin had 


of fresh air into the car that has yet been devised, and 
they have been universally copied by all the principal car- 
builders throughout England in tramoar work. With the use of 
these windows experience has shown that the only thing want- 
ing for thoreughly ventilating а tramcar was some provision 
for a further supply of fresh air from the outside into the car, 
and a means for the escape of the foul hot air which asoends to 
the roof, and which cannot get out without interrupting the 
current of fresh air passing into the car through the hinged 
windows already referred to. This increased supply iw pro- 
vided for by а hinged sash on each side of the end door in each 
end of the car, marked on the diagram F F. "These sashes can 
be opened in exactly the same way as the sash, A A, at the 
sides when additional fresh air is required. They are also pro- 
vided with perforated louvre panels, G G, on the outside, and 
being in the end of the car they admit of a large supply of 
fresh air passing into the car without interfering with the 
arrangement of coloured signal lenses, and without allowing 
the admission of water in wet weather. The outlet for the 
foul hot air has been provided for by a recess made in the roof 
of the car, marked C C, and which, as shown in the diagram, 
is just above the hinged windows above referred to. The 
cireulation of the foul hot air through this recess to the outside 
is shown by the arrows marked D D. On the outside of the 
car on each side and connecting with this recess are fixed venti- 
lators, marked E E, constructed in such a way that no air 
can psss into the car at these points, but the ventilators are 
exhausting, or drawing, the hot air out when the car is running. 
It will be noted that this recess, C C, not only connects direct 
with the interior of the car, but that it also connects with 
the roof space Н Н H, between the millboard ceiling 
and the main deck, and that this space, which in ordinary 
tramcars is a dead air-space without means of escape, 
is thoroughly ventilated by this arrangement. If required, 
a further outlet for the hot alr in the top of the car 
may be provided for by perforating the millboard ceiling 
to connect with this space and indirectly with the ventilators 


Diagram showing Method of Ventilation —Dick, Kerr, and Co.’s Moditied Standard Car. 


turned to him and said that the discovery of Becquerel 
radiations had placed the first question mark against the 
principle of conservation of energy which had been placed 
against it since that principle was enunciated. 


(To be continued. ) 


TRADE NOTICES AND NOVELTIES. 


Dick, Kerr, and Co.'s Modified Standard Car. 


Messrs. Dick, Kerr, and Co., Limited, have recently delivered 
to the Leicester Corporation & sample car, built by the Electric 
Railway and Tramway Carriage Works, Limited, Preston, 
Lancashire, which embodies some features that are new and 
important in railway car construction. These features are 

rincipally an improved method of ventilation and an 

proved design of interior finish, which, taken together, 
have produced a very satisfactory car, and one which is a long 
way in advance of what has come tq be universally known as 
the Preston standard top-seat car." The provision made for 
ventilation will be readily understood from the annexed diagram, 
which shows a cross-section of a top-seat tramcar roof con- 
structed to provide for an inlet of fresh air, and an outlet for 
the foul hot air that ascends to and fills the upper part of the 
car. The inlet for fresh air is provided for through the usual 
line of hinged windows placed above the large fixed glass 
windows universally used in recent tramcar work. These 
hinged windows were first adopted by, and have since become 
an essential feature of, the Preston standard top-seat car. They 
are shown in the diagram at the points marked A A, and the 
circulation of the air that takes place from the outside into the 
car is shown by the arrows marked B B. These hinged windows, 
which are arranged in the outside walls of the car on each 
side, have proved to be the beat means for the admission 


on the outside of the car. It will also be noted that this 
exhaustion of the air by the ventilators through the reeess and 
roof space is not arranged with any means for preventing their 
action, and the escape of the foul hot air continually taking 
place. The effect of this construction and arrangement of 
ventilation is that the interior of the car is constantly provided 
with a circulation of fresh air into and the foul air out at the 
points named, absolutely without dangerous or annoying 
draughts. The application of this principle of ventilation to 
the car lends itself to a very satisfactory treatment in the way 
of interior design and general finish, which adds very largely 
6, its appearance. The accompanying illustrations clearly show 
this. The woodwork connected with the interior finishing is 
done in oak and шаһорапу, and, as the illustrations show, has 
been treated in an entirely new and original way, much to the 
advantage of its general appearance. 


a 


DONCASTER ELECTRICITY WORKS. 


The engincer’s report on the third year’s working of the electricity 
department of the Doncaster Corporation to March 31 last has just 
been issued. It states that at the beginning of the first year (April 1, 
1902) the amount of capital expended was £45,727. During the year 
a further amount of £8,748 has been expended, bringing the total 
expenditure at the end of the year to £54,475. 13s. 1d. The increase 
in the amount of plant installed in the power station during the year 
was 220 kw. This is entirely taken up by the power required for the 
tramways. Part of the capital expended was to compound the then 
two largest dynamos in the station in order to make them serviceable 
for supplying both the traction and lighting loads. The fuel eeonomiser, 
too, has giver very satisfactory results in the saving of fuel, and from 
the results up to the present the undertaking promises to pay for itself 
in two or three years’ time, The condensing plant was not completed 
before the end of the year, and had not then started working, but the 
great benefit of this will be marked in the next year's working. The 
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progress of the connections of consumers has been satisfactory. | there is this lus available to go towards paying off interest 
e number of consumers at the end of the year was 258, and the | and sinking fund. Although this is not sufficient to meet the 
number of lights (8-c.p. lamps) 20,344. The motors connected | capital charges, yet it is considerably more than was available from 


Dick, Kerr, and Co.'s Modified Standard Car—Interior View. 
numbered 26, with a tctal horse-power of 166:5. The number of | the previous year's working, showing an increase of 387 per cent., and 
units sold was 139,458 for lighting, 31,107 for power, 238,640 for | promises well for the department soon being able to be considered as 


traction—total, 409,205. The number of units generated was 478,699. | a paying concern. In conclusion, Mr. W. Wyld expresses his beat 
The total revenue amounted to £4,484. 14s. 3d., and the expenditure | thanks to the whole of the committee for the suppert they have given 
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Dick, Kerr, and Co.'s Modified Standard Car— Exterior View. 


. ls. 3d., leaving a gross profit of £1,729. 13s. The | him in the various suggestions he has from time to time brought 
ee е рег unit obtained was 54d. The price obtained | forward, and trusts that the results may be such as to not only fully 
for lighting alone was 4°46d. per unit. The maximum load | justify the support which they have given him, but to thoroughly 
on station in kilowatts was 510-5. With regard to the gross | satisfy the committee that they have been material in assisting to 
profit (21, 729. 138.), after paying all charges on working costs | make the undertaking a successful one. 
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PROGRESS. 


It has been our custom for some years past to report the 
annual meetings of the Verband Deutscher Elektrotechniker. 
As reward we have on several occasions had the satisfac- 
tion of bringing to the knowledge of our readers important 
developments or inventions, details of which had been 
purposely reserved for publication at these meetings. This 
year’s proceedings, according to the account rendered by 
our correspondent, the introduction to which has already 
appeared in these columns, were marked by the absence of 
any very special announcements. That great development 
which the Germans are craving to instil into their industry, 
fresh vigour and prosperity, seems as far off as ever, and 
the situation consequently remains depressed. It is not so 
much from the lack of orders as from the unremunerative 
prices obtained that the electrical industry in Germany is 
suffering. Over-capitalisation and the too hasty extension 
of works have been chiefly responsible for the trouble, but, 
fortunately, most of the concerns involved have been of 
sufficiently stable proportions to endure, and can look to 
the future without much fear as to the outcome. The 
balance between productive capacity and normal demand 
has been severely upset, but is bound to be restored 
sooner or. later as the natural consequence of an 
improving home market. Meanwhile, the capital 
invested yields but a poor return, and this is where 
the shoe pinches. In their distress the Germans 
have certainly proved themselves resourceful, and have 
met depression with effective means to prevent undue 
competition from within, besides endeavouring to obtain 
more economical production. In some cases amalgamations 
have been effected between large firms, and in others 
small firms have been absorbed by the large ones. In the 
Siemens-Schuckert combine we have an example of the 
former, and in the absorption of the electrical depart- 
ment of Gebr. Körting, Hanover, by the Allgemeine 
Elektricitäts - Gesellschaft, Berlin, a good instance of 
the latter case. One of the principal objects attained 
by the Siemens-Schuckert combine will be the con- 
centration of the dynamo construction departments of the 
joint concern at Nürnberg, while the establishments in Berlin 
will be devoted exclusively to the manufacture of instru- 
ments, cables, etc. But not even commercial depression has 
been without its advantages to the German industry, if we 
are to take the president of the Verband, Herr Geheimerath 
Prof. Dr. Ulbricht, seriously. In his address the president 
pointed out that the prevailing commercial depression had 
enabled greater attention to be paid to scientific and tech- 
nical problems, whereby the way was prepared for future 
material developments. As examples of recent progress 
made, Herr Ulbricht mentioned the use of induction coils 
coupled in series for compensating the capacity of telephone 
lines, thus enabling the voice to be clearly heard and under- 
stood over increased distances, and the extended use of 
the telephone in railway work. Не referred also to 
the increased utility of asynchronous machines derived 
through improved methods of winding, and to the use 
of multiphase currents of different frequencies in the 
same conductor, which justified the hope of greater 
economy of transmission through long conductors. The 
successful production of nitrogen in a marketable form by 
electrical means, the development of the steam-turbine, 
and recent improvements in lamps, were further commented 
upon in turn. But whether our German friends are indeed 
justified in assuming that extra stimulus has been given to 
research by the prevailing lull in commercial activity is 
open to question, especially as the pioneering work in some 
of the directions indicated was initiated outside the Father- 
land. However, that may be as it may, we should be the 


ы 
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Nast to grudge them progress in the scientific development of 
‘their electrical industry, since we are all striving for the same 
end and greet progress irrespective of its source. Much 
as has been already accomplished, there remains more to 
be done, especially at the consumer's end of the trans. 
mission line. Take, for example, the question of lighting. 
No great stimulus has yet been given to electric illumina- 
tion such as was given to gas by the Welsbach mantle. 
It may be that the Nernst lamp is yet destined to effect a 
general reversion to electric lighting, but the symptoms of 
rapid development are absent. Judging by casual observa- 
tions, we should say that this lamp is gaining favour at a 
@tower rate. in Germany than here. Probably its slow 
evolution from the experimental to the commercial stage 
still has a retarding effect on its introduction. Greater 
initial cost, high minimum candle-power, and extra com 
plexity as compared with the ordinary form of incandescent 
lamp, no doubt also stand in its way, but these objections 
will scarcely maintain a preponderating influence in face of 
the economy effected. _ | 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justioe needs that both be heard." 


WIRELESS FIRE-ALARM. 


Srr,—Allow me to bring under your notice an applica- 
tion of wireless telegraphy which, however modest it may 
be, might be of real use. The invention has the object to 
call the fire brigade's immediate attention, automatically 
and without wires, to fire or to any dangerous rise of the 
temperature in the buildings where the apparatus is 


= 0 


It consists of a mercury thermometer, in the bulb and 
tube of which platimum contacts are inserted. The con- 
tact in the bulb is plaeed at the degree where the tempera- 
ture becomes dangerous. The contacts communicate with 
the ordinary wireless telegraphy apparatus. The trans- 
mitter, which consists of a ial cog-wheel, transmits 
automatically the name of the street and the number of 
the house of the building in danger. The contact in the 
tube is not reached by the mercury as long as the tempera- 
ture remains normal. When the apparatus is at rest, if 
the temperature rises to the critical point the mercury 
-column touches the contact, the circuit is closed, and the 
transmitter sends the requisite information to the receiver. 
‘This apparatus should, it ap to me, prevent many а 
atastrophe by advising the fire brigade in good time. In 
the hope that 9 ill allow me space for the above in 
your columns, I have the honour to remain— Yours, etc., 

EMILE GUARINI. 


RE COMPOUND WINDING. 


Sm, Does Mr. McCausland ask this question in a spirit 
of sarcasm, since an answer more enigmatical would be 
difficult to conceive? Taking the answer as it stands, it 
is full of untold possibilitics, for a motor which, under 


ordinary circumstances, requires less current with increased 
load has yet to be designed; and a motor giving an 
increased E. M. F. under load is indeed а rara avis. 


To see what really takes place in a compound motor 
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when loaded, we may first consider the case of a simple 
shunt motor. When the armature of the motor revolves 
due to the reaction between the current flowing in it and 
the lines of force generated in the field, it is at the same 
time acting as a dynamo, and a back E.M.F. is induced, 
proportional to the speed, in accordance with the equation 
Е-Е -CRg, 
where E = back E. M. F.; 


E, = E M.F. supplied to motor terminals; 
C R, = volts drop due to armature resistance. 


This equation may be said to govern the behaviour of the 
motor when under load. For suppose that due to an increase 
of load, the speed is momentarily reduced ; then E in the 
equation, being proportional to the speed, is decreased. 
But as E! is supposed constant, and R, is constant, the 
armature current must increase, and in doing во тр 
the torque п to overcome the increased load. 
Hence we see that for a shunt motor an increase of load 
results in a larger armature current and slightly decreased 
speed and back E.M.F. 

It is easy to see how the addition of series coils on the 
field magnets will modify the above conditions. As before, 
due to increased load, the armature current will increase, 
and consequently also the current in the series coil. The 
field by this means being strengthened, a large torque is 
exerted, tending to pull the motor up to speed again. The 
compound-wound motor therefore occupies ‘a place inter- 
mediate between the series motor and the shunt motor. 
It has to a greater or lesser extent, depending upon the 
nature of the compounding, the advantages peculiar to 
the series motor—viz, a larger starting torque without 
excessive current—but due to the variation in the field, it 
has not the constancy of speed for which shunt motors are 
usually designed —Yours, etc , L. D. WAINWRIGHT. 


QUESTIONS AND ANSWERS. 
If thou hast knowledge, let others light their candle at it. 

Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to d addat mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 
599. Describe the electrical equipment necessary for а e 500-volt 
electric crane to lift, say, tons, preferably a trave crane, 
no special referenoe to the method of starting and controlling.— 


600. Distributors run along a main road, and a oonsumer's residence 
is situated 180 to 190 yards up a side road, which is a public 
bridle path and footway. Is it legal to charge the consumer for 
the whole cost of such main, or would he come under the Board 
of Trade minimum charge clause of the provisional order—i.c., 
to pay in the aggregate for a supply of energy for three years a 
sum not exceeding 20 per cent. upon the cost of laying such 
distributor to the nearest available source of supply 1—Н. F. 


ANSWERS. 

Question No. 589.— А shunt-wound 500.volt four-pole motor drives 
the circulating pump of а surfaoe condenser, and as this motor is 
5 the two bottom “ i brushes a to get 
at for c ug purposes, eto. It is now to use two 
sets of brushes only instead of four. What alterations must 
be made to the’ armature in present пзе? and if an entire new 
armature is necessary, show exactly how it must be wound. 

Answer to No. 589 (awarded 7s. 6d.).—Unfortunately 

“R. M. " has not in his question specified the manner in 

which the present armature of the motor is wound, whether 

ring or drum; or, if the latter, whether lap ог wave. It 
is therefore difficult to answer the question in its present 
form direetly, or to do more than just consider some of 
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the general principles involved in the problem for the most 
probable cases. An easy means of identifying the winding 
of adrum armature may perhaps be mentioned—namely, 
by simple inspection of the top layer of end connections at 
the two ends of the armature. In the common form of 
straight-out end connections of the armature coils of a wave 
winding the wires at one end are parallel with those at 
the other end, so that any one wire is connected at, say, the 
pulley side to another wire under the next pole, which wire 
is in its turn connected on the commutator side to a wire 
under a still further pole, whereas in the case of a lap 
winding the wires of the top layer of end connections at 
the two ends, if produced, would meet at approximately 
90deg., and any one armature wire is connected to two 
adjacent wires under the next pole, instead of two wires 
under different poles. 


FIG. 1. 


The various ring windings may, perhaps, be dismissed 
from consideration; these windings have been pretty 
extensively used in the United States, but are now, in this 
country at least, the exception rather than the rule. In 
any case the remarks which apply to the lap winding will 
generally apply also to the ring winding, if the latter is wound 
as а continuous ring, such as is shown diagrammatically in 
Fig. 1; while in the less general case, when the coils under 
any one pole are connected to the coils under another pole 
of the same polarity, as in Fig. 2, the winding may be looked 
upon as being very nearly equivalent to а wave-drum 
winding; the winding of Fig. 2 when completed would 
have 13 coils (on the six-pole machine), re-entrancy being 
attained at the end of the fourth complete encircling of the 
armature. The simple winding of Fig. 1 properly requires 
four brush sets, spaced equally round the armature, while 
the series winding of Fig. 2 requires only two sets placed 
at 90deg. apart, but may be run with four sets if more 
convenient. | | 


Motors for 500 volts are very usually wave-drum wound. 
A simplex wave winding, of two possible circuits only, may 
be used and run with either two or four sets of brushes; 
to enable à shorter commutator to be used, one half the 
brushes may be taken from two spindles and placed on a 
second pair of spindles, the commutation and current 
collection being unaffected. A winding of this type for a 
four-pole machine is partly drawn in Fig. 3. It has 14 
face conductors, and re-enters on itself after encircling the 
armature three times. If tho armature is coil-wound, the 
dotted lines indicate the position of the coils at the com- 
mutator end of the machine, the full lines representing the 
connecting wires from one coil to another, with a junction 
at the eommutator segment. With such a wave winding, 
should there be four brush sets used at present, and should 
the commutator be ef ample length parallel to the shaft, 
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in order to run with two brush sets it would simply be 
necessary to increase the brush collecting surfaee om the 
two spindles to double the present area to ensure normal 
conditions for collection and commutation. - 

Assuming, now, that the motor has a lap-wound arma- 
ture —that 1s, that the connecting. wires at the commutator 
end of the coils, instead of going forward to а conductor 
under the next pole (as in Fig. 5), return, after conneetion 
to the commutator segment, to the next conductor or coil 
under ¢he same pole, the last wire being finally joined to the 
first after one complete round of the armature, or, less 
probably, after two rounds, or even three. This form of 
winding has commonly as many brush sets as there are 
poles on the machine, and in а four-pole machine the 
eurrent will thus have four distinct paths through the 
winding—namely, from the two positive brushes to the 


Fio. 3. 


two negative. Ordinarily, a motor so wound, unless with 
a cross-connected commutator, could not be satisfactorily 
run with two brushes. 

The simplest means of adapting a four-pole lap winding 
for ‘running with two brush sets would probably be to 
carry out a system of cross-connections; the number of 
segments in the commutator being divisible by 2, each 
segment must be connected to the segment immediately 
on tbe opposite side of the commutator by a wire of a 
sectional area double that of the present armature wire, 
the operation probably necessitating the dismantling of the 
commutator and its rebuilding. Once carried out, a pair 
of doubled brush sets 90deg. apart will now fulfil all the 
functions of four brush sets spaced equally round the 
commutator, the heating, speed, and sparking conditions 
being quite normal. 

Should it be thought advisable to strip the armature, 
and rewind as & wave winding to run at the same speed. 
and voltage and with two brush sets, it will be necessary 
to halve the number and double the section of the armature 
wires when winding as a simplex two- circuit winding.— 
Е. W. S. 


Answer to No. 589 (awarded 7s. 6d.).— There are two 
methods of connecting up the conductors of a multipolar 
drum armature, commonly known as “lap” or “wave” 
winding. In the lap winding, the armature conductors 
are connected up into as many paths in parallel as there 
are number of poles; but m the wave winding they are 
always connected up into two paths in parallel independent 
of the number of poles. We thus see that with a given 
number of conduetors on the armature the voltage gene- 
number of poles 


rated by a wave winding will always be E 
times the voltage set up by a lap. 

Figs. 1 and 2 give а diagrammatie view of the two 
windings, with the commutator spread out into a flat 
band. If the wave winding was applied to a four-pole 
machine, the commutators bars marked with an asterisk in 
Fig. 1 would be one and the same—.c., we should have 
gone all round the commutator. We can now see that 
the potential difference between each pair of commutator 
bars in the wave-wound armature wil be twice, or 


number or polos times that of the lap, sinoe between them 


we have two armature coils in series instead of one. Ina 
four-pole lap-wound armature, since there are four circuits 
in parallel, we must have four sets of brushes to collect 
the currents, but in a wave-wound armature, as we only 
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have two cireuits, we need only have two sets of brushes. 


These two sets of brushes. must, of course, be 90deg. apart 


as with a lap winding, but. we сап chose any convenient 
position we like for them——e.g., at the top of the com- 
mutator—where they are easy to get at for cleaning 
purposes, eto. 

We сап, if we like, fit four sets of brushes to а wave 
winding thus filling up the intermediate commutator bar, А, 
in Fig. 1 ; the difference of voltage between it and the other 
set of brushes of like sign (which we will suppose to be 
on the commutator bar marked with an asterisk) can only 
be that due to one armature coil, which will not matter. 


ZA IN ZT EZ S7 

AN, соч мит вааз УЖ 
AS COM MUTA 9 BARS 
RAS i LAr A. Nh m 


\ е 
шс —— ИСИМЕН) НОЕ OF COMMUTE . . ж 
: ar A 4 POLE MACHINE 

Fie. 1. —Two-Turn Armature Coils Connected Wave. 


The only effect of doing this is to reduce the current 
density in the brushes, the voltage of the machine and 
everything else remains unaltered. In a wave winding, 
however, there is no tendency (such as there is in 
a lap) tending to make the current distribute itself 
evenly over the two pairs of brushes. We are thus 
liable at any time to find that one pair of brushes is 
e the current while the other is taking none at 
all. e use of four sets of brushes is therefore, we see, 
not of any very obvious advantage, since we must design 
them so that one pair is large enough to carry the full 
current. It has, however, been found that commutation is 
rather better with four sets of brushes than with two. The 
armature in question may, therefore, either be a wave- 
wound armature with four sets of brushes or a lap wound. 
If the former is the case, the two bottom sets of brushes 
may be removed at once, and the machine will still run as 
before. If the brushes show signs of undue heating, or 
the tips of the carbons become red hot, wider brushes 
should however be substituted. 


E 2 PARTS \ 


Fie. 2.—Two-Turn Armature Coils Connected Lap. 


We can easily determine whether the armature is wave 
or lap wound by tracing out the connections of the two 
ends of any one armature coil to the commutator. If the 
two ends are connected to adjacent commutator parts, it is 
a lap winding ; if to commutater bars 180deg. or two pole 
pitches, apart it is a wave. If lap-wound, we must discon- 
nect all the armature coils from the commutator, and, after 
bending their ends into the eorrect shape, connect them up 
again as a wave winding. If the brushes of the machine 
are, when in their working position, nearly under the 
centres of the poles, the two ends of the armature 
coils will be of equal length, and, after being bent, will 
probably be of the right length for comneeting up as 
а wave winding. If the length of the ends be 
insufficient, pieces must be brazed on, which is а very 
awkward job, so that it might possibly be cheaper to 


wind new coils. If it is decided to make new coils, only 
half the turns per coil should be used, as we bave seen 
above that the wave winding gives twice the volts of a lap 
for the same number of conductors, the cross-section, there- 
fore, being about twice that of the lap winding. If we can 
work in the old coils we must connect together the com- 
mutator bars in pairs, thus virtually making a double 
winding of it, or reducing the effective conductors by half, 
во that the armature still generates the same voltage, or if 
a motor runs at the same speed.—T. SQUARE 


Answer to No. 589 (awarded 58.).— This question results 
in a discussion on the methods of winding armatures. 
Multipolar armatures are either parallel or series wound, 
or some modification of these systems. The parallel-wound 
armature has so many paths through it and as many sets 
of brushes as there are poles, and may be adapted to use 
two sets of brushes only by connecting together the equi- 
potential points on the commutator. There would be as 
many of these points as there are pairs of poles. The con- 
nections could be made by means of insulated connectors 
(washers provided with lugs) strung on the shaft between 
the armature and commutator. The arrangement, however, 
is awkward, and takes up much valuable space on the 
shaft, besides necessitating a larger commutator, since the 
whole armature current, which was formerly divided 
between as many sets of brushes as there are pairs of poles, 
is now carried by ome set, and to get the same brush contact 
surface as before a commutator of either larger diameter or 
greater length, or of both, is required. It may be con- 
cluded, then, that there is no really practical way of 
adapting a parallel-wound armature for the use of two sets 
of brushes other than rewinding as a series Armature. 

The series-wound armature has only two paths for the 
current round the armature, irrespective of the number of 
poles, and the potential across the brushes is the potential 
produced by half the total number of conductors on the 
armature, whereas in the parallel-wound armature the 
pressure across the brushes ie the pressure produced by 
the conductors between any two poles, and bence the wire 
on a four-pole parallel-wound armature is just half the 
area of the wire on the same armature-wound series—i e., 
assuming same voltage and same speed. The fact that a 
thicker wire must be used on a series-wound armature is 
a great advantage in the emaller sizes of motors, whereas for 
a multipolar design the wire would be too thin for economic 
bandling if the armature were parallel wound. (The series 
method is also used with moderate sizes of machines, in 
order that a bar winding may be utilised.) There is 
another advantage in using a two-circuit winding, which is 
this: good commutation may be obtained even when the 
armature is eccentric with respect to the field. This 


ARMATURE COIL 
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Fig, 1.—Series-Wound Armature, Wave Winding. 


eccentricity, which would be produced by wear in the 
bearings, is disastrous as regards sparkless running 
in a parallel- wound armature.. This, coupled with 
the fact that the brushes may be placed in an 
accessible position, is the chief reason tor adopt- 
ing the series type of armature in a tramway motor. 
But a series-wound armature is often provided with as 
many sets of brushes as there are poles, as this arrange- 
ment reduces the reactance voltage of the sections under- 
going commutation, hence lessening the tendency to spark. 

he motor in the above question may be so arranged 
(being probably under 50 h.p. and working with a high 
terminal voltage), and if so, would run almost as well 
without the two lower sets of brushes as with them. 

Fig. 1 is a sketch of a series-wound armature, showin 
two coils. The dotted lines represent the wire at the bask 


58 


of the armature. The end connections are so bent that 
while the active conductors to which they are joined are 
90deg. apart, the commutator sections which are connected 
to them are 180deg. apart—i e., for a four-pole machine. 
The brushes are 90deg. apart, and the number of com- 
mutator sections will be odd. Fig. 2 is a sketch of a 
parallel or lap wound armature, showing three coils. The 
end connections are bent so that while the active conductors 
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Fia. 2—Parallel-Wound Armature, Lap Winding. 


of a coil are 90deg. apart, their respective segments on the 
commutator are adjacent.—E. Н. 


Answer to No. 580 (awarded 53.).—If the armature of 
the motor is a ring it will be possible to run with one pair 
of brushes, provided opposite parte of the winding are con- 
nected as shown in the accompanying diagram. These 
connections may be at either end of the armature, or, 
provided, of course, that there is sufficient room for the 
purpose, within the armature or the commutator. There 
are several windings for drum armatures in a four-pole field 
suitable for one pair of brushes. Without having more 
data than is given in the queation it is impossible to give a 
scheme for rewinding, or to say whether the present winding 
could be utilised for the desired e. In any cage it 
must be remembered that if one pair instead of two pairs 
of brushes be employed, the amount of current to be carried 
by each brush will be approximately doubled. This will 
necessarily entail a longer commutator when only one set 
of brushes are used, and it is quite possible that the 
construction of the motor will prevent any appreciable 


lengthening of the commutator bars. “R. M." will do 
well to consider the propriety of fitting a more suitable 
form of brush-holder, or whether some alteration cannot be 
made to allow greater accessibility in cleaning and adjusting 
them than in making such a radical change in the armature. 
M. M. 


Question No. 592.—Give an illustration of the methods adopted for 
determining the proper sizes of the cables for a three-phase com- 
bined lighting and ie scheme for a large works, voltage 
between the phases , voltage between neutral point and any 
one wire 200 volts, шп of longest feeder circuit 500 yards, 
maximum power in one feeder 50 h.p. 

Best Answer to No. 592 (awarded 10s.).—In working 
out the size of 555 feeders, we must first of 
all know the frequency: for a combined lighting and motor 
system a frequency of 60 cycles ought to be very satis- 
factory where the circuits are not too long, remembering 
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that arc lamps will not burn efficiently when the frequency 

is lower than 40. Having settled this point, the next three 

moet important factors to be considered are: (1) the most 

economical conductor ; (2) the permissible drop in pressure; 

(5) maximum current density permissible without undue 
eating. 

The most economical feeder is given by Lord Kelvin’s 
law: “The most economical area is that for which the 
annual cost of the energy lost just equals the annual 
interest on capital invested.” The maximum drop of volts 
should never exceed 10 per cent. The current densi 
limit is generally taken as 1,000 amperes per square inc 
of sectional area, or ‘87 ampere per circular In the 
present case the longest circuit is only 500 yards, so that 
our considerations may be chiefly governed by the maximum 
current density and the maximum drop of volts allowable. 
It might be well to зао 2 that for & three-phase 
four-wire system the weight of copper n is onl 
$3'5 per ne of the weight required on a ипе phase eae: 
wire system at the same minimum voltage. 

For calculating sizes of cables for alternating work, the 
General Electric Company, of Schenectady, have issued 
some very useful sets of tables which are sufficiently 
accurate for most practical p . Of course, the losses 
due to induction will greatly depend on the distance 
between the lead and the return conductors. The following 
are general formule to be used : 


The area of conductor (circular mils) = ee 


Volts loss in line = PxExm 
100 
WxT 
E 
D?xWxK XA 
Рх Ех 108 ` 


Current in main conductors = 


Weight of copper in pounds = 


In the above formula— 
W =total watts delivered ; 
D = distance of transmission (one way) in feet; 
Р = loss in line per cent. of power delivered—i.e, of W; 
E = voltage between the main conductors at receiving end. 
А, К, T, and m are constants given by tables, extracts of 
which are given below : 


Values of K. Values of T. Per 
System. rà Per cent. power faotor.|cent. power factor. 
100 95 | 85 | 80 | 100; 95 | 85 | 80 
Single-phase... 6:04 2.160 2, 400 3, 000 5, 580 1-00] 1:05 1-07] 1-25 
2-phase 4- wire 12:05 1,080 1,200 1, 500 1,590 58 53) 59 62 
3-phase 3-wire ... . 9-06 1,080 1, 200 1, 500 1,690 58 -61| -68| -72 
A. W. gauge Values of m at 60 v. Per cent. power factor. 
000 | 162 184 1:99 2-09 
000 1°49 1°66 1°77 1°95 
00 1°34 1°52 1:60 1:66 
0 1:51 1:40 1:46 1:49 
1 1:24 1:30 1°34 1°36 
2 1:18 1:25 1:25 1:26 
3 1°14 1°17 1:18 1°17 
4 1'11 1:12 1:11 1:10 
Б 1°08 1:08 1:06 1:04 


i 


The value of A is based on the fact that *000003021b. is 
the weight of one mil-foot of copper. For direct current 
K = 2,160, M=1,T=1. These calculations hold only for 
the three main conductors. The neutral wire may be made 
one-half or one-third of this size, or omitted entirely when 
the system is well balanced. This is not likely to be the 
case in the present instance. It is well to note that two 
wires in parallel have the same resistance and about half 
the reactance of a single wire.of double the cross-section 
of either. Thus, replacing a No. 0000 wire by two No. 0 
wires in parallel, the resistance, weight of copper, ete., is 
the same, but the reactance is lessened by about one-half. 
In the present case, line reactance and resistance should not 
account for more than about 5 per cent. of total power 
generated, —R. S, 
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Answer to No. 592 (awarded 58.).— The determination of 
the correct size of cable for any electrical power trans- 
mission scheme, whether alternating or continuous current, 
comes down primarily, like most other things, to a question 
of cost. In this case we have two losses to consider : 
(à the С? R loss due to the resistance of the cable ; and 
2) the interest on the money which has to be sunk in 
order to buy the cablee, and also the money which has to be 
put away in order to provide a depreciation fund, so that 
when after & period of years the cable requires renewin 
there shall be sufficient money in the fund to do it. e 
can, knowing the average “load curve" of the transmis- 
sion line, at once calculate out the root mean square current 
during working hours, and taking this current the average 
СЗ R watts which will be wasted in any particular size of 
cable. Knowing, also, the cost of production of electricity 


2 


350 Yocr VV 


per Board of Trade unit at the power station, we can at 
once turn this loss into pounds per month or year, 80 as to 
be directly comparable with the other loss. That size of 
cable which gives the sum of these two losses a minimum 
is the correct size to use. Since both the resistance and 
the cost vary directly as the length, the best size of cable 
will evidently be independent of the length, but pro- 
portional to eurrent. 

Mr. Ellis Crapper gives the following formula for deter- 
mining the best section of cable to use in any particular 
anne: | 


Section in square inches = R. M. S. current in amperes 


a t sp 


Working hours , ( Resistance of 1 mile of Cost per watt- 
per year copper, 1 sq. in. section) * | hour in £ 


Ni M tons of cop. conductor j x 
mile long, 1 sq. in. section cable, ton in £ 
Let h= working hours per day; 
^ — cost per of Trade unit in pence : 
С = resistance of a copper conductor one square inch 
section and one mile long = 045 ohm; 
m= weight of a copper conductor one square inch 
section and one mile long, in tons = 9:1 ; 
f= price of copper 2 5 a ton in E; 
per cent. of interest for capital spent on cables 
and for depreciation 


p= 100 


a һ-0,/ 565 хо hn 
Then section square inc 10005 2 240 K my 
or substituting for с and m and simplifying 


—:00274 x 0 hn 
fp 


Applying this formula to the example given, assuming that 
30 h.p. is the root mean square load and 50 the maximum, 
we have (the transmission line being evidently a “ star ” 


grouping) : | 
Line current per conductor 


power „œ 00x 746 
4 5 х line volts 1, 732 х 350 
Assuming the line is used for 12 hours per day, that 


=: 57 amperes. 


price of copper) | /% interest 
100 


power coste 14. per Board of Trade unit, that 8 per cent. ' 


on the cost of the cable is allowed for interest on capital 


and depreciation, and that cable costs £150 per ton, we 


have | 


Section sq. іп. = 57 KEN x *00274 = '1015 sq. in. 
— x 150 


100 
3 


Hence current density 1015 = 364 amperes рег sq. in. 


This density is quite safe, since for maximum load it 


Y * LAMPS- 200 VOLTS 
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will only be 564 x § = 606 amperes рег square inch. Some- 
times, ioraa, the density may by this method work out 
so high as to overheat the cable or cause too t a 
voltage drop along it for the maximum power. In these 
cases we must, of course, take a larger cable than that 
given by the formul.— T. SQUARE. 

Answer to No. 592 (awarded 68.).— The arrangement 
would be practically a four-wire system, with three outer 
wires and one neutral wire, this latter being connected to 
the centre point of the star machine windings and earthed. 
The motors being three-phase, and connected up between 
the three outer wires at 350 volts, and the incandescent 
lamps divided as equally as possible between the three 
outers and the neutral, the motor load, whatever its size, 
and however varied, will not then affect the balance of 
the system. The accompanying diagram shows the con 


NEUTRAL 
550 VOLTS 


OUTER 
nections. It would be cheapest and best, from all 
points of view, to use four-core cables throughout. In 


ealoulating the size of cable, we shall require to know the 
amperes carried by each outer conductor, and this is found 
by the following formula : 


horse-power carried x 746 
volts between phases x „/5 


In the example given, with 50 h.p. carried and 350 volts 
between phases, this works out to 61°5 amperes, which a 
"062 square inch conductor will safely carry at 1,000 
рге per square inch cross-section. 

е question says nothing about the permissible voltage 
drop in the 500 yards of feeder cable. The loss per 
100 yards of single conductor working at 1,000 amperes 
per square inch is 24 volts, and, therefore, the drop in the 
500 yards of feeder between two-phase wires—i.¢. 1,000 
yards of conductor—is 25 volts, which means 7 per cent. 
of 550 volts. The loss due to induction and dielectric 


Amperes = 


hysteresis is negligible. If the drop ought not to exceed 
5 рег cent. — i. e., 17} volts—-the section would be 
062 x 175 = 088 square inch. This gives the sizes 


of the three outer conductors, but there is yet the 
neutral to consider. It will be seen from the diagram 
that if the incandescent lamps are so arran as to 
be equally balanced between the three outers and the 
neutral, no current would flow in the neutral conductor. 
This is not possible in practice, but iu a small system 
like that we are considering it should be ible, 
by careful arrangement of circuits, to balance so that 
the out-of-balance current flowing in the neutral would 
not be more than 25 per cent. of the line current at any 
time. In this case the neutral nced only be one-quarter of 
the sectional area of the outer conductors—t.c., the four- 
core feeder cable mentioned would have three conductors, 
‘062 square inch area (!?/,, S. W. G.) and the neutral, say, 
"017 square inch area UN S.W.G.). In town lighting 
the neutralis generally made the same area as the other 
conductors. —D'UPLICATOR. . 
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FORTHCOMING EVENTS. 


Sanitary Institute.—Oongress and exhibition, Bradford, July 7-11, 

Municipal Electrical Association. - July 15 to 18, annual conven. 
tion, Sunderland. July 17, Middlesbrough onsen luncheon. 
(Programme appeared in our issue of the 12th ult.) 

Iron and Steel Institute.—Summer meeting, Barrow-in-Furness, 
September 1-4, 

Municipal and County Engineers.—Meetings: Widnes, July 18 
Aberdeen, August 20, 21, and 22; Hastings, September 11 and 12, 
Detailed programmes will be issued when definite arrangements 
are made, 

Municipal Tramways Assooiation.—July 10, concluding day of 
conference, 
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LONDON TRAFFIC COMMISSION. 


The Royal Commission on Locomotion in London sat last Friday, 
under the presidency of Sir D. Barbour, to hear further evidence by 
Mr. E. Harper, statistical officer of the London County Council. 

Examined by the Chairman, the witness described the effect upon 
the Metropolis of the railway system. He first submitted a table 
giving the figures of the number of persons entering the central area 
daily by railway, tramway, and omnibus before half-past 10 o’clock in 
the morning, and stated that 300,000 came from the north of the river 
and nearly 200,000 from the south. The congestion in the streets was 
due to the setting down of large numbers of passengers at particular 
points, as the railways and tramways did not, as a rule—as the omni- 
buses did—run through to the far side of the central area. The exten- 
sion underground of railways and tramways through the central area 
would relieve both pedestrian and vehicular traffic in the streets. In 
some cases certain railways conveyed passengers right across the central 
area. 

The Chairman: The general tendency of your evidence is this— 
that to get the working classes to live out of congested districte there 
is no measure so effective as cheap fares ?—Y'es. Fares of all kinds 
have been tried for years past, but none of them have succeeded. 

By Sir G. Bartley : There were certain classes connected with 
certain trades where it is almost impossible for them to live in the 
country, owing to their having to go backwards and forwards to their 
workshops. 

Examination continued: There were a great number of trades in 
the neighbourhood of Regent-street and Soho where people were con- 
tinually going backwards and forwards between the shops and their 
own dwellings during the day, but he thought that under the existing 
conditions it would be much better for those people to be working in 
workrooms open to Government inspection than working, as man 
there did at present, at home, and if that were so the factories coul 
be removed further out. He thought that 4 number of radial lines 
going out considerable distances at cheap fares would greatly relieve 
the pressure, and he would add that the radial lines should run across 
the central area во as to distribute the passengers equally over the 
whole of the central area, instead of dumping them down at оре 
particular spot and so causing congestion. 

Mr. J. W. Benn was the next witness. Examined by the Chair- 
man, he said he had been chairman for the past five years of the 
Highways Committee of the London County Council, which dealt 
with all matters relating to tramways and electric lighting in the 
county of London. Two important defects in connection with the 
unsystematic manner in which tramways had been authorised in 
London were : (1) in the first 11 85 certain of the undertakings autho- 
rised as distinct systems could only be worked satisfactorily as one 
undertaking, and the result had been the amalgamation of various 
lines working under different Acts containing a diversity of clauses 
governing their. control and management ; (2) owing to this lack of 
uniformity in the obtaining of legislation, different periods of purchase 
had been fixed for the same system. The Council, since it was con- 
stituted in 1889, had almost uniformly adopted the policy of refusing 
consent to the tramway proposals of companies on the ground that, as 
the tramway authority under the Tramways Act, it should itself con- 
struct and own all new tramways in the county in order to secure 
continuity iu the tramway system of London, апа to ensure the works 
being carried out in a satisfactory manner as regarded extent of 
widenings, etc. There had been certain exceptional cases, however, 
in which the Council had consented to the construction of lines in 
extension of and supplementing existing systems. In those cases it 
had required that the date of purchase should coincide with that 
obtaining with regard to the tramways of which the new lines had 
formed a part. The witness said that thore are about 115 miles of 
tramways in London, but to be properly served London should have 
1,000 miles of street tramways. 

The Commission adjourned. 
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PERSONAL. 


We understand that Mr. R. A. Chattock, city electrical engineer, 
Bradford, has been appointed to a similar position in Birmingham, at 
a salary of £1,000 per annum. 

Mr. Н. Webber has been appointed chief assistant engineer at the 
Hastings Corporation electricity works. 


APPOINTMENTS VACANT. 


Two Skilled Cable Jointers, Durban Municipality, 153. a day. 
Applications, by letter, to be sent to J. X. V. J., care of Deacon's 
Advertising Offices, Leadenhall.street, London, E.C., by July 27. 
See advertisement. 

Electric Lighting Superintendont, Electricity Works, 27, Osborn- 
street, Whitechapel, E., July 20. See advertisement. ` 

Assistant Electrical Engineer, Oorporation of Torquay, £156 
per annum, July 20. ш 

Clerk of Works, generating station, Bath, July, 13. 

Assistant, with knowledge of details of overhead '' trolley " system, 
Messrs. Pritchard, Green, and Co., 57, Waterloo-street, Birmingham. 

Clerk of Works, London County Council Tramways, 5 to 34 guineas 
per week, July 22. 


STOCKTON-ON-TEES ELECTRICITY ACCOUNTS. 


Herewith are given abstracts of the revenue account 
and general balance-sheet of the Stockton-on-Tees elec- 
tricity. department for the year ended March 31, 1903, 
together with the statement of electricity generated, 
sold, etc. 

REVENUE ACCOUNT. 


Dr. Expenditure. А £ s. d. 
Generation of electricit . 1,824 17 0 
Distribution of electricity ............... cerne 177 14 0 
Rents, rates, and ї1ахев............................................. 273 3 4 
Salaries and management expenses .......................... 602 14 3 
Special charges, insurances, eto... .......................... ... 280 9 3 
Balance transferred to net revenue account.... .. 1,865 13 2 

£5,024 11 0 

Cr. Income. £ в.а. 
Sale of current by meter 4,085 2 11 
Public e; F 806 15 4 
Meter Touts: ае PAR PAAR IA EEEN EETA 130 19 9 
Guarantee 3 15 0 

£5,024 11 0 
BALANCE-SHEET. 

Dr. Liabilities. £ в. d. 
Sundry mortgage POUND 45,775 14 10 
Sundry creditors and deposits as security .................. 2,197 15 7 
Exooss of 828008... oos ͤp x FER SEE NER 5,545 2 2 

£51,516 12 7 

Cr. Assets. £ s.d. 
Amount expended on capital account ........... е 47,679 15 11 
Sundry дорога: onere serisi ennn онген сева ненин 2,442 11 0 
Stores on hand ............... CC 245 10 2 
G,, te 948 15 6 


£51,516 12 7 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated іп B. T. U ĩ᷑ĩU U . 544,085 
Quantity % %ů»iujů ⅛« ede ажи 299, 980 
Quantity used on works . 13,785 
Maximum supply demanded (kilowatts)......................... " 525 


——————gÀ ETT 


WREXHAM ELECTRICITY ACCOUNTS. 


The accounts of the Wrexham electricity department 
for the year ended March 31, 1903, show a total 
expenditure on capital account to date of £23,416. 
Abstracts of the revenue account and general balance- 
sheet are given herewith. 


REVENUE Account. 


Dr. Expenditure £ 8. d. 
Generation of electricity ........................ ннен)... 1,133 14 9 
Distribution of electrieit a .. 2 10 2 5 
Attending and repairs to public lamps 121 16 0 
Renta, rates, and taxes .......................................... ó5 7 6 
Salaries and management expenses . 317 16 8 
Fitting and wiring consumers’ premises m 41 0 3 
Gross profit carried to net revenue account. 750 5 8 

£2,414 1 1 

Or.. Income. £ в. d. 
Sale of current for private lighting... 1,548 2 8 
Rental of metee s 4 6 39 17 10 
Current supplied to tramways comp an 14 510 
Sale of current for public lighting . . 2014 0 
Sale of cable, lamps, and repair . 58 7 
Miscellaneous fees nme 4 5 6 
Pumping, etc., of machinery at public baths............... 20 0 0 
Premium of engineer's pupil. . . 8 6 8 

£2,414 1 
BaLANcE-SHEET, 

Dr. Liabilities. £ s. d. 
Amount outstanding on mortgage . 24,855 2 10 
Sundry creditors on open account ( 786 1"7 10 
Surplus .......... w ꝓ ·U•ie OO . 278 14 6 

£25,920 15 2 

Or. Assets. £ в. д. 
Amount expended on capital account 25,415 16 6 
Sundry 4еһбогв........................... .. ⁊ 946 14 3 
Stores on hand авезон ee eara oes 8013 4 
Cash overdrawn and in hand... „ 1.477 11 1 

£25,920 1522 


- -a 
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CARDIFF ELECTRICITY ACCOUNTS. 


From the statement of accounts of the county borough 
of Cardiff electricity works for the year ended March 31 
last it appears that the total expenditure on capital 
account on that date was £157,561. We give herewith 
abstracts of the revenue account, general balance-sheet, and 
statement of electricity generated, sold, etc. 

REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel .............................. 2,932 6 7 
Oil, waste, water, and stores 607 12 4 
Wages at generating station 1511 3 1 
Repairs and maintenance 1,014 4 9 
Sundry other expenses . 202 4 3 
Energy supplied by Corporation tramways 1,654 8 9 
— — —— 7,921 19 9 
Distribution of Electricity. 
Wages to linesmen and fitters ............. » 111 0 7 
Repairs, etc., of mains ........................ 136 0 8 
Repairs, etc., of transformers, etc, ......... 167 17 11 
Repairs, etc., of apparatus 37 16 7 
— 452 15 9 
Publio Street Lamps. 
Attending and re pairs h. 302 12 9 
Renewals of lam[d ue q . 162 19 9 
465 12 6 
Rente, Rates, and Taxes .......................................... 911 19 3 
Management Expenses. 
Salaries—viz,, Engineer's department 514 13 10 
Olerical вїай....................................... 379 4 4 
Audits 25 0 0 
Genn 8 145 0 0 
Printing and stationery ........................ 166 8 1 
General establishment charges 185 2 2 
' 1,415 8 5 
Special Charges. 
Insurances, etc. ............... к ТОТОУ - - 5 6 6 
Expenses for certification of meters......... 30 0 0 
——— 103 6 6 
Total expenditure.............ccccccscesecsecsceeeeecectseeees 11,271 2 2 
Amount carried to net revenue account ..................... 9,885 1211 
£21,156 15 1 
; £ s.d. 
Sale of current per meter ....................................... 18,390 4 5 
Sale under contracts dn D OPP е 181 1 7 
Public street-lightin¶ͥg.˖k·: . . ã . ꝗ 2,149 12 11 
Rental of meters, eto. ccd . . 455 18 4 
Oonnesti ons „1 010 0 
21,175 7 3 
Less irrecoverables written off.......... сонан 18 12 2 


£21,156 15 1 
GENERAL BALANCE-SHEET. 


Dr. Liabilities. £ в. д. 
Oapital account, £120,987. 18s. 2d.; less repaid, £1,646. 

/ ð⅛¹ AA 119,240 19 4 
Sundry to ſnſnr неее ее. 5,856 19 10 
Due to treasureeruſuᷓuᷓuᷓuᷓppſͤ - 39,089 5 7 
Due to Corporation tramways account eee 262 13 10 
Due to Corporation waterworks acoounnt . 82 18 10 
Sinking fund and loans fund ............................. . 11,002 6 0 
Balance in hand Ferranti award .............................. 765 12 7 
Honore Иша аа оов SANAT UY ER VER uve Жр 500 0 0 
Revenue account credit balance on year’s working......... 5,647 6 9 

£180,586 2 9 

Cr. Assets. £ s. d. 
Capital expendit ure енене. 157,501 5 8 
Expenses raising stock...................... —— 4,972 12 6 

162,535 18 2 
Less premiums received ........... FF 1.051 14 5 
161,502 5 11 
StorfeWeeWteeeee NEE ае 1,752 2 10 
Sundry debtors ............... Ze l 7111 0 
Due from borough fund ac õ gt . 147 15 2 
Due from urban authority account 826 8 3 
Cash in hands—engincer investments ........................ 40 0 0 
Redemption funnnn aa B 9,595 7 2 
£180,586 2 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

Quantity generated in В.Т. units. . . . . . . . . e 1,881, 548 

TEN Public lamps s visés vs 215,809 
Quantity sold 4 By contract................. РР 10,865 1,492,470 

ivate consumers by meter 1,267,798 
Quantity used on work ·O D VO mL . 62,143 
Total quantity accounted forrdſpꝛp U 2 1,554,613 
Quantity not accounted ſor . . 326,935 
Total maximum supply demanded (kilowatts) ) 1,372 


Number of public lamps: arcs, 224; incandescents, 98. 


— —— — — 


BARROW-IN-FURNESS ELECTRICITY ACCOUNTS. 


We give herewith abstracts of the accounts of the 
Barrow-in-Furness electricity department for the year ended 
March 51, 1905, 


REVENVE ACCOUNT, 


Dr. Expenditure. в. d. 
Generation of electricity ........... cese nnne 2,391 14 2 
Distribution of electrieit q .. 268 9 11 
Private mains and services q. 226 2 11 
Public lamps —repairs and тоаіпќепапсе ..................... 141 18 3 
Renta, rates, and tax'bÿes eee eene nte nno 179 1 0 
Management expenses ............................................. 639 2 6 
Special charges—insurance ..................................... 40 14 6 
Amount transferred to net revenue account. 5,585 1 2 

£7,467 4 5 

Cr. Income. £ s, d. 
Sale of current and meter гепїз................................. 6,650 18 10 
Public lamps e suede E КЕЙҮҮ 555 19 2 
Private mains and services 2 2 . 282 6 5 

£7,467 4.5 
BALANCE-SHEET, l 

Dr. Liabilities. £ s. d. 
Mortgage loans, less redeemed, March, 1902 ............... 54,405 9 6 
Loans redeemed to March 31, 1903 ........... . 4,171 10 6 
Cash due to bank on capital account..... ........ ............ 8,797 11 10 
Sundry creditors ооа н ае еерее ИА 575 17 10 
Cash due to bank on revenue account ........................ 6,465 10 5 

] £74,414 0 1 

Cr. Assets. £ в. d. 
Amount expended on works and plant... . 67,572 11 10 
, or eere ванае навон онаа 2,827 14 11 
Bundry debt ———————— . 2555 8 3 
Balance, being deficiencſadwU UPP]ŨUl U oo 1,660 5 1 

£74,414 0 1 


BURY ELECTRICITY ACCOUNTS. 


From the accounts of the Bury electricity department 
for the year ended March 31, 1903, it appears that the 
total expenditure on capital account amounts to £59,240. 
Abstracts of the revenue account, balance-sheet, and state- 
ment of electricity generated, sold, etc., are appended. 


REVENUE ACCOUNT. | 


Dr. Expenditure, £ s.d. 
Generation of electricit . ã . ẽ . 1,418 13 1 
Repairs and maintenance of buildings and plant ..... ... 236 5 5 
oru ire expenses, salaries, et- . 644 14 0 
Distribution of electricit iii AAk . 266 1 
Attending and repairs to pablic lamps . 107 4 4 
Rates and taxes and miscellaneous . 681 1 9 
Amount carried to net revenue account ..................... 2,812 11 1 

£6,166 9 9 

Cr. Income. £ s.d. 
Sale of current—private lighting .............................. 5,165 18 7 
Ditto, public lighting ee e ононе васнод 88s 599 2 8. 
Rental of meters, motors, et. . . 596 8 6 
Incidentals............... VVV „ 8 0 0 

£6,166 9 9 
BALANCE-BSHEET. 

Dr. Liabilities. £ в. д, 
Loans on mortgage M— —— 5729 0 0 
Bündry eroditorá. . vh saa oo eR E ыан 1,389 19 10 
Cash owing рав. ß оно cess veuseas 7,572 3 
Sinking fund, less loans paid off... .......................... 2,571 18 10 
Debt extinguished  .................. eee eene eere neun . 5,446 0 0 
Balance, being income beyond expenditure.................. 21 4 7 

£61,680 6 3 

Cr. Assets, £ s.d. 
Amount expended on capital account ........................ 57,448 8 8 
Sundry debtors for current supplied........................... 2,581 12 © 
Stores on C od.... ³ x 5... 1,800 5 1 

£61,630 6 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated iu B. T. Uu 465,832 · 
Public lamps ........................... 55,582 
Quantity «al By ont. 8,286 f 424,993 
Private consumers by meter. 561,125 
Quantity used on worksꝑ Pn. ã . 11,309 
Total quantity accounted forrrrrõrrrrd essere 456,502 
Quantity not accounted fo!!l ! oe ‚550 
Total maximum supply demanded (kilowatts) .................. 319°7 
Number of public lamps: 34 arcs, 17 incandescents. 
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LEGAL INTELLIGENCE. 


ST. MARYLEBONE ELECTRICITY PURCHASE. 


On the 2nd inst. Mr. Justice Buckley had before him the case of the 
Metropolitan Electric Supply Company, Limiced, v. the Mayor. etc., 
of the Metropolitan Borough of St. Marylebone, an action by the 
plaintiffs to enforce specific performance of a contract for the sale of 
a poreon of the plaintiffs undertaking to the defendants. 

r 


. Oripps, K.C., Mr. Astbury, K.O., and Mr. Sarjant appeared 
for the plaintiffe; and Mr. Fletcher Moulton, K.C., Mr. Buckmaster, 
K. C., Mr. E. Clayton, and Mr. А. B. Oane for the defendants. 


It appeared from the statement of Mr. Cripps that the plaintiff 
m obtained parliamentary powers for the supply of electricity 
in the districts of St. Marylebone, Paddington, St. Martin's-in-the- 
Fields, and the Strand districts. Under special statutory powers 


the company constructed a generating station at Willesden, from 
which they supplied electric energy to their areas of supply in 
London. In addition, they had various supply stations, and sub- 


sequently they puppies St. Marylebone partly from these supply 
stations and partly from energy from the Willesden works. In 1901 
the defendants obtained parliamentary powers to supply electric 
energy within their district, on the basis of buying out the plaintiff 
company. Notice to treat was given on Nov. 1, 1901, and the amount 
payable as compensation by the defendants to the company was to be 
settled by arbitration. By the award of Mr. О, A. Russell, K.C., the 
umpire in the arbitration, the sum awarded to be paid by the defen- 
dants to the company for the sale of its undertaking was £1,212,000, 
Mr. Russell fixing the value as from Dec. 31, 1901, which was, by 
arrangement between the ties, to be treated as the date of the 
notice to treat. After this award had been issued, the defendants 
could not obtain the consent of the London. Oounty Council for a 
loan, and thus could not complete the purchase of the plaintiff com- 
pany's undertaking at once. Since Deo. 31, 1901, the company had, 
it was said, incurred an annual сара: expenditure of about £50,000 
in performing their obligations to the consumers, and the main question 
in the present case was whether the company could recover this 
amount from the defendants under the contract. The plaintiffs 
accordingly asked for a decree of беш performance and an enquiry 
as to the amount of capital ex iture incurred by the company in 
meeting their obligations since Dec. 31, 1901. 

The defendants’: case was that the plaintiffs were bound by the 
findings of the arbitrator. They fuythor said that the expenditure in 
question was incurred by the company in respect of their external 
undertakings at Willesden and elsewhere, and that they had therefore 
no benefit in it. It was stated that defendants were appealing from 
the decision of the County Council to the Local Government Board, 
as to raising а loan for the purpose of completing the 3 and 
that the defendants were willing to take and pay for all mains, eto., 
laid down, which was suitable for the St. Marylebone supply. 

In the result, His Lordship gave judgment for the plaintiffs for 
specific performance of the contract, and directed that there should be 
an enquiry as to the title to certain leasehold and freehold premises 
included in the contract. He referred it to Mr. О. A. Russell to take, 
for the purposes of completion, accounts of the capital and other 
expenditure, and all the receipts of the plaintiff company from 
Dec. 31, 1901, to the completion of the purchase, and left it to him 
to determine what part of such capital and other expenditure ought, 
for the purposes of the accounts, to be allowed as between the plaintiffs 
and the defendants. His Lordship referred it to Mr. Russell to say, 
in case the plaintifis did not show a good title to any freehold or 
leasehold premises, what sum should allowed the defendants for 
compensation, He fixed Dec. 31. 1903, as the date for completion, 
and directed that the sum of £100,000 should be paid into Oourt by 
the defendants, the balance of the purchase money to be paid to the 
plaintiff company. Не gave liberty to apply to extend the time for 
completing, and reserved the costs. It was arranged that if the parties 
could not agree on Mr. Russell кп as directed by his Lordship, 
Mr. Pollock (the official referee) should conduct the enquiry. 


FENCING OF ELECTRICAL MACHINERY. 


In the Divisional Court, composed of the Lord Chief Justice and 
Justices Wills and Ohannell, on Wednesday the Mile End Guardians 
appealed from the decision of the magistrates of the Thames Police 

urt fining them 1s. and 10s. costs for not securely fencing a steam- 
engine at the electricity generating station attached to their work- 
house and infirmary in croft-road. The proceedings were insti- 
tuted at the instance of the factory inspector after a man had been 
killed while attending to the engine. 

On behalf of the appellants Mr. Danckwerts, K.O., contended 
that as the premises were not used for the carrying on of any trade, 
and were not a public building in the strict sense of the term, the 
public having no right of access, the Factory Act did not apply. 

Mr. Robertson, on the other hand, submitted that in the sense 
intended by the Act the workhouse and infirmary were public 
buildings. 

The Lord Chief Justice, while admitting that the заве raised a 
difficult question, thought the Act intended to include buildings of 
this kind used for a quasi public pen 

The other judges concurred, and the appeal was dismissed, with costs. 


South Staffordshire Tramways.—This Bil was before Lord 
Morley's Oommittee on Tuesday, and the preamble was declared 
prov The Bill gives the company power to construct additienal 
tramways, and for working tramways by electrical power, 


COMPANIES' MEETINGS AND REPORTS. 


BRITISH ELECTRIC TRACTION. 


The ordinary general meeting of the shareholders in this Company 
was held at Hamilton House, Victoria-embankment, on Wednesday, 
Sir Oharles Rivers Wilson presiding. 

The Chairman, in moving the adoption of the report and accounts 
(which рр in vur last issue), said he was able again to congratu- 
late the shareholders on the continued expansion of the business, 
but they had to рау interest and dividends on a much larger apa 
than last year, so that, although the profits were about 255,000 
largar, they were not able to recommend the payment of the same 
rate of dividend on the ordinary shares as last year without unduly 
reducing the amount to be carried forward. The reduction of the 
dividend by 1 per cent. was mainly due to a larger amount of new 
capital having been expended during the year, which during the 
ps covered by the accounts had not become productive of profit, 

ut, nevertheless, ranked for interest or dividend. An important point 
for the shareholders to know was that the proportion of profits which 
came in the form of dividends and interest on the shares and deben- 
tures they held in associated compsnies showed а steady and con- 
siderable increase each succeeding year. Giving details of how the 
main item of £264,000 of gross profits was made up, he said he hoped he 
had made it clear that a portion of the profit was made in connection 
with the construction of new works and the establishment of new 
undertakings; but the important point for the shareholders to 
appreciate was that the profits which were of a recurring kind, which 
were not dependent upon the establishment of new underta . 
were increasing very satisfactorily, and now constituted by far the 
largest proportion of the total profits. Taking all matters into con- 
sideration, there should be no cause for surprise or disappointment 
in the slight reduction of dividends; but, on the contrary, 
it was a matter for congratulation that, in the circum- 
stances, they were able to pay so high а dividend as 8 per cent. 
With regard to the proposal to issue second debenture stock, he pointed 
out that it was important they should raise a larger оо of their 
capital ata lower rate of interest than was payable upon the share 
capital. They, therefore, suggested that the directors should be 
empowered to borrow up to an amount equal to the share capital, and 
this would enable the directors to issue second mortgage debenture 
stock. Further capital would be required from time to time for the 
conversion to electric traction of several tramways still worked b 
horses or steam, and for the construction of lines for which they 
obtained powers. The issue of second debenture stock would not 
in any way whatever affect the rights of the holders of the first 
debenture stock. With regard to the investments, these showed 
a considerable increase, They were desirous that the reserve 
fund should be a real one, and £200,000 of it was invested 
in consols, the rest being employed in the business. The return 
on these investments was steadily increasing. The Birmingham 
papers had recently p a series of remarkable misstate- 
ments in regard to the Company's objects and methods. Asa matter 
of fact, they had every reason to be satisfied with the progress they 
had made there. For many years they had worked steadily to con- 
solidate the tramway systems of the Black Country and to convert 
them to electric traction, and, although the process had been a slow 
one, it had been eminently successful. Unfortunately, the desire for 
municipslisation prevailed in Birmingham; but the result of their 
work had been to get the people of Birmingham and the Corporation 
a vast amount of information, and he was glad to say that the Oor- 
poration of Birmingham was showing a disposition to deal with the 
matter seriously, and to give the Company, voluntarily, the necessary 
facilities for through communication and for electrification of the 
lines, which, until lately, they refused to grant. After referring to 
the acquisition, in North London, of the Metropolitan Electric Tram- 
ways, and to the Auckland Electric Company, the chairman pro- 
ceeded to refer to their investments in the Brush Electrical Engineer- 
ing Company and the Electrical Distribution Company, and passed on 
to refer to some details in the aceounts, 

Mr. E. Garcke seconded the resolution, which was carried unani- 
mously. 

An ССРИНЕ Е general meeting was afterwards held, at which 
resolutions were passed, making certain alterations in the articles of 
association to enable the directors to issue second debentures. 

The proceedings closed with the usual vote of thanks, 


NEW GENERAL TRACTION. 


The annual general meeting was held on Friday at Salisbury House, 
Baron E. В. d'Erlanger presiding. In moving the adoption of the 
report, which ap d in our last issue, the Chairman said that, con- 
sidering the bad ише through which the Company had passed, and 
from which 1t might be said to be only just emerging, he thought that 
the sharehelders would agree with the Board that it would not be 
prudent to distribute that amount, and that it would be better to 
carry it forward. The Oompeny had been gradually converted by 
force of circumstances from a construction company into a trust com- 
pany. He then proceeded to deal in detail with the various under- 
takings in which the Company were interested. Their Bill for a 
railway from Coventry to Arley, which would have placed the former 
town in direct communication with the Midland Railway, and which 
received a large amount of local support, was unfortunately thrown out, 
Terms had been arranged with the Corporation of Coventry granting 
the Coventry Electric Tramways Company very valuable extensions, 
The receipts of the Norwich Electric Tramways ie ore had shown 
a steady improvement sinee the autumn. There seemed to be a feeling 


THE ELECTRICAL ENGINEER, JULY 10, 1908. 


63 


inthe town that the tramways there should have been а municipal 
concern. The Company had 4 large stake in the Philadelphia, 
Morton, and Swarthmore Street Railways Company, the completion 
of which was delayed by legal оеш Last year the Company’s 
critios alleged that their capital was too arge, but he quoted statistics 
to disprove this. А sum of £40,000 would be needed for the new 
extensions and other matters, but the Board hoped that before the 
money was actually boar they would be able to sell in the United 
States a sufficient number of the bonds of the Philadelphia enterprise 
to meet the necessity. 

cr Hon. A. G. Brand, M.P., seconded the motion, which was 


BRITISH ALUMINIUM. 


Presiding over the ordinary general meeting of the shareholders at 
Winchester House on Tuesday, Mr. J. D. Bonner, in moving the 
adoption of the report (vide vast issue), said that it indicated that 
even at the close of 1902 considerable progress had been made in over- 
coming the difficulties which beset the Oompany a year ago. Although 
the сега каш had had to bear an abnormal expenditure of about 
£2,000, the profits were about 60 per cent. greater than those of the 

ing 12 months. The demand for aluminium continued satis- 
ry throughout the world. The Company's sales during the Tor 
been very materially in exoess of those for the correspondi 
period of the previous year, and the increase had been well distribu 
over all sections of the business. There had consequently been a 
material reduction in the amount of stock. The Board thought that, 
as a matter of policy, they should always have a considerable reserve 
ofstock. They have therefore decided to increase the production at 
Foyers as soon as the necessary furnaces could be erected. А material 
increase in the Company's productive power before the end of the 
current year was assured. The aluminium and carbon works would 
have to be extended. The revision of the basic terms of the under- 
standing between the 9 and other aluminium produoers was 
arranged at a conference early in the present year. The Board did not 
consider that they succeeded in obtaining all they were entitled to, 
bat they recognised that there was an evident desire to meet their 
wishes. They therefore decided to content themselves for the present 
with the concessions which they accepted. The new arrangement 
took effect from Jan. 1 last, and the profits for the current year would 
be favourably affected by it. A considerable redustion in the cost of 
the manufacture of carbide had been effected, and the Board had 
resolved to continue its production. Consequently the whole of the 
present valuable water power would be utilised, and as it was poesible 
that later on further power might be required for the production of 
aluminium, the Board decided to prooeed with the erection of two 
more d os. This step, with the accompanying necessary ale 
would involve an outlay of nearly £15,000, but the expenditure woul 
be extended over a od of not less than 18 months, which would bo 
required for the completion of the work. All the extensions which he 
bad mentioned would involve an outlay of nearly £40,000, but the 
Board hoped that the improved position of the business would enable 
them to provide this sum from the internal resources of the Company. 
Mr. H. Wolfenden seconded the motion, which was adopted. 


( 


UNITED RIVER PLATE TELEPHONE, 


The annual кеа! meeting was held оп the 200 inst. at Winchester 
House, Mr. J. Irving Oourtenay presiding. 

The Chairman, in submitting the usual motion to the shareholders, 
reminded them that the report dealt with a period for the most part 
anterior to the great improvement resulting from the bountiful harvest 
with which the River Plate had been favoured. The Oompany had 
progressed hout, and the increased prosperity of Argentina must 
undoubtedly still farther improve the ык tet: of the Company. 
Unusual expenditure for main ce and renewals was occasioned in 
the early part of the year by the removal of their chief central 
exchange from the location it had occupied for more than 20 years in 
Calle San Martin to their building in the Avenida de Mayo, and 
during the latter months by storms of extraordinary severity in the 

vince of Buenos Ayres, which 5 some of their most 
important lines in many directions. e Company's underground 
plant, established and being extended in Buenos Ayres and commenced 
elsewhere, would remedy to а considerable extent the risks from these 
severe storms, but their pole lines must always be subject to possible 
njury from this source. The present position of the Company was 
better and stronger than it ever been. They now cov to a 
great extent the city and orn of Buenos Ayres, the richest, and 
most populous district in South America, and they also occupied the 
two most populous cities in Argentina outside this district—Rosario 
and Oordobe. They might, therefore, confidently look forward to a 
reliable fature for the Company’s business and to its increasing 


5 
ө report was adopted. 


ELECTRIC AND GENERAL INVESTMENT. 


The ordinary general meeting of the shareholders was held at 
Winchester House on Wednesday, the 8th inst., Mr. George Herring 


In moving the adoption of the report (which appeared in our last 
issue), the Chairman said the gross profit on the year’s transactions of 
£19,424 was a falling off compared with the figures of the previous 
year, but the profit varied more or less with the condition of business, 
and last year was not a very favourable period. He afterwards went 
po the soccounts, and explained the item of loan account, 
£309,211. With referente to the item of investments at cost, 


£299,758, he stated that he thought it right on the present occasion 
to say that they showed а small loss, as on previous occasions he had 
pointed out that their value was in excess of their cost. He wished 
again to state that the Company must be considered more or less of а 
speculative nature as reparded the rate of dividend paid. The share- 
holders had received dividends of 55 per cent., 45 per cent., and on 
one occasion 55 per cent., and it must be distinctly understood that 
the dividends might vary. 

Mr. J. B. Braithwaite, jun., seconded the motion, which was 
unanimously adopted. 


URBAN ELECTRIC SUPPLY. 


general meeting of the shareholders was held on Friday 
-chambers, Westminster. 
directors state that the stations at 


The ordin 
at the offices, Broad Sano 
In their annual report 


Stamford, Hawick, Twickenham, Weybridge, Godalming, Dartmouth, 


and Oamborne and Redruth, and the tramway between the two latter 
places were completed and opened during the year. Although these 
stations were running for an average period of less than six months, 
the profit derived therefrom amounted to £2,264. After addin 
interest on loans and deposits and deducting London expenses, includ- 
ing directors’ feos and interest on calls paid in advance, there remains a 
balanoe of profit of £1,371. Dividen nteed by Edmundsons’ 
Electricity риш, Limited, under their agreement amounted to 
26,697, and after deducting the above profit, the balance of £5,326 
has been duly provided by them. 

Mr. Francis E. Gripper, who presided, said that during the year 
seven of the Oompany's und were opened and commenced 
Work, and the accounts in connection with them had to be audited, not 
only by their own auditor, but by the official auditor of the Board of 
Trade. The issued capital of the Company had now all been called 
up. Practically the whole of the capital that had been provided had 
been expended. It would bo readily understood that the profitable 
development of such business required further capital from time to 
time. The Board had arranged with Edmundson's Electricity Оог- 
poration to advance any sums which might be required during the 
year, so that it would not be necessrry to make any further capital 
issue at quan The form which the new capital would take was a 
matter which he thought the shareholders might safely leave in the 
Board's hands, as it would depend on the conditions existing at the 
time of issue. Ап official quotation on the Stock Exchange had been 
granted for both the ordinary and the preference shares. Valuable 
extensions to the Company's Twickenham undertaking had been 
obtained by ment with the local authorities of the adjoining 
districts of Teddington and Hampton. Не concluded by moving the 
adoption of the report. | 

Мт. W. Page seconded the motion, which was adopted. 


CHILI TELEPHONE. 


841,193dol. as pre year, an 
increase of 82,064dol. The expenditure in Ohil? was 401,519dol. 
as compared with 365,776dol., an increase of 55, 74540]. The net 
income in Chili from all sources was 439, 674dol., as com 
with 398, 50 2dol. in 1901-2, an increase of 46, 312dol. The 
average rate of exchange for the year was 15'68d., as compared 
with 14:85d. in the previous year, giving an increase for the year of 
0:850. Oonverted into sterling at these rates, the figures given are: 
in 1902-5, £28,723 ; in 1901-2, £24,340—an increase of £4,383. The 
liquid assets and liabilities in Ohili on March 31, 1903, were valued 
at 163d., the current rate of exchange on that day, as com with 
133d. at which they were valued on the corresponding date of the 
revious year, The inorease in the value of the liquid assets over 
bilities in Ohili due to this rise in exchange amounts to £1,455, 
which has been carried to reserve. The balance to the credit of the 
revenue account, including $2,733 brought from the previous year, is 
£26,100, of which £11,068 has been carried to reserve for renewal of 


lant, etc. The directors recommend the payment of a dividend of 
. per share, less income tax, being at the rate of 6 per 8 рег 
to . 


annum, pated a, trs and leaving a balance of 
carried forward. The total mileage was on March 31, 1903, 9,905 miles 
892 yards; on March 31, 1902, 8,754 miles 527 yarde—an increase of 
451 miles 365 yards. 


NEW COMPANIES REGISTERED. 


EE 


Robert Atkinson (London), Limited (77,852).—Capital, £12,000, 
Object: to acquire that par of the business of the Via Eastern Code 
Fix Lar er ine. which is known as the British i ш 
dards ed Lists. Registered office: 729-730, Salisbury House, 
London-wall, E. U. 

Uddington District Electric Lighting Company, Limited 
(77,886).—Oapital, £1,000. Object: to carry on in Bothwell, oo. 
Lanark, the business of electricians, mechanical engineers, and 
suppliers of electric light in all its branches. Registered office: 83, 
Cannon-street, Е.О. 

Havana Electricity Company, Limited (77,897).— Capital, 
£300,000. Object: to adopt an agreement with Seftor Don Tiburcio’ 
Castaneda and La Compania de Electricidad de Cuba; to construct, 
equip, develop, and control railways, tramways, electric light, tele: 
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phone and telegraph works, and other public or private works and сөп. 
veniences in Cuba or elsewhere. | 

Nicole Record Company, Limited (77,923). —Oapital, £10,000. 
Object: to uire the business now carried on at. 147-150, Great 
Saffron-hill, E. O., as Nicole Fréres, Limited (New Record Account); 
to adopt an agreement with Nicole Fréres and G. H. Burt, and to 
carry on the business of manufacturers of and dealers in talking and 
sound-producing machines, electrical machinery and apparatus, tele- 
phones, apparatus for wireless telegraphy, telephony, ete. Registered 
office: 147 to'150, Great Saffron-hill, E.C. 


— ee 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Ligbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Menders by Oct. 21. 

Beexterczehanya, Neusohl (Austria).—The Municipality require 
tenders for the construction of an electricity station and plant of about 
600 h.p.. Tenders by Aug. 1. 

Hammersmith. — Тһе Borough Council invite tenders for the 
supply of 40 alternating-current series arc lampa and accessories. 
Tenders by July 15. See advertisement in last issue. 


West Ham.—The Borough Council invite tenders for the supply of 


high-tension paper-insolated cable for tramway feeders and of multi- 
core telephone and pilot cables. Tenders by July 14. 


Barnstaple.—The Corporation invite tenders for wiring, lamps, 
fittings, switches, etc. Particulars may be obtained from Mr. James 
Bosson, town clerk, Barnstaple. Tenders by July 16. 


Stepney.—The Electrical Committee of the Borough Council invite 
tenders for the supply of feed, suction, and other pipework, water- 
softening plant, and storage tanks. Tenders by July 21. 


St. Asaph (Flints).—The Guardians invite tenders for lighting the 
workhouse and the new infirmary by electricity. Particulars may be 
obtained from the Master of the Workhouse. "Tenders by July 16. 


Sheffield. —The Electric Light Committee invite tenders for various 
electricity meters, Particulars may be obtained from Mr. S. E. Fedden, 
general manager and engineer. Tenders by July 21. See advertise- 
ment. 

Pietermaritzburg.—The Corporation invite tenders for the supply 
of electric tramcars. Particulars may be obtained from Messrs. 
T and Dawbarn, 82, Vietoiia-street, London, S.W. Tenders by 

uly 29. 


Ipswich.—The Corporation invite tenders for the supply and deli- 
very of electricity meters, Particulars may be obtained at the office 
of Mr. Will Bantoft, town clerk, Town Hall, Ipswich. "Tenders by 
14th inst. 

Pointe-a-Pitre (Guadeloupe).—' The Municipality invite offers 
for a concession for public and private electric lighting for 15 years. 
Tenders by Aug. 29. Particulars may be obtained from the Colonial 
Office, Paris. 

Manchester.—The Electricity Committee invite tenders for india- 
rubber matting. Particulars may be obtained on application to Mr. 
F. E. Hughes, secretary, Electricity Department, Town Hall, Man- 
chester. Tenders by July 17. 

Barnstaple.—The Corporation invite tenders for wiring, lamps, 
fittings, switches, eto. Particulars may be obtained from Mr. W. H. 
Trentham, 39, Victoria-street, Westminster. "Tenders by July 16. 
See advertisement in last issue. 

Lisbon.—The Public Works Department require tenders for the 

construction of Im. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca; (2) Oberer Minho, Braga-Mongao ; (3) Braga- 
Guimaraes. Tenders by Aug. 1. 
. Blackburn.—The Town Ceuncil invite tenders for one complete 
main switchboard and accessories, Particulars may be obtained Кеш 
Messrs. Lacey and Sillar, 2, Queen Anne’s-gate, Westminster. Tenders 
by July 27. See advertisement. 

Reigate.—The Town Council invite tenders for electric lighting 
station extensions. Particulars may be obtained at the office of Mr. 
Fred. T. Clayton, C.E., borough engineer and surveyor, Municipal 
Buildings, Reigate. Tenders by July 15. 

Christiania.—The Norwegian State Railways invite tenders for 
telegraph and telephone materials. Conditions of tender may be 
obtained on application to ''Telegrafinspektórens Kontor," No. 8, 
Stenersgade, Christiania. Tenders by July 15. 

Newport (Mon.)—The School Board invite tenders for the in- 
stallation of electric light at St. Woolos School. Particulars may be 
obtained at the offices of Messrs. Lansdowne and Griggs, architects, 
Metropolitan Bank-chambers, Newport. Tenders by July 16. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
from l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. 

St. Panoras.—The Borough Council invite tenders for the supply 
of about 550,000 carbons of various lengths and diameters for 12 
months. Specifications, eto., can be obtained at the Electricity 
Department Offices, No. 57, Pratt-street, N. W. Tenders by July 14 
at noon, 

London, N.W.—The St. Pancras Borough Council invite tenders 
for supplying about 31 miles of lead-covered and armoured cable. 
Particulars may be obtained upon application to the Chief Clerk, 
1 Department Offices, 57, Pratt-street, N. W. Tenders by 

uly 14. 


Manchester. — The Paving, Sewering, and Highways Committee 
invite tenders for laying underground telephone pipes, with other 
appurtenant works. Particulars may be obtained on e at 
the City Surveyor's Office, Town Hall, Manchester. Tenders by 
July 20. | 

Vienna.—The Minister of Commerce requires tenders for the con- 
struotion of a lift for the Danube-Oder Canal, capable of allowing 
vessels to negotiate a difference of 35°90 metres. Premiums of 
100,000, 75,000, and 50,000 kroner will be given to the three best 
schemes, 

Swindon.—The Corperation invite tenders for seven electric tram- 
cars, with all trucks, motors, and accessories. Particulars may be 
obtained from Messrs. Lacey and Sillar, 78, King-street, Manchester, 
and 2, Queen Anne's-gate, Westminster. Tenders by July 23. See 
advertisement. 

Bath.—The Corporation invite tenders for the supply and erection 
of a jet condensing plant, etc. Particulars may be obtained from the 
consulting engineers, Messra. Kincaid, Waller, Manville, snd Dawson, 
29, Great George-street, Westminster. Tenders by July 17. See 
advertisement. 

Derby.—The Electric Lighting Committee invite tenders for the 
supply of accumulators, balancers and reversible boosters, and switch- ` 
boards, Particulars m«y be obtained from Mr. Т. P. Wilmshurst, 
borough electrical engineer, Full-street, Derby. Tenders by July 13. 
See advertisement in last issue. 

London, М.У. Тһе St. Pancras Borough Council invite tenders 
for supplying an electric jenny апа grab to their King's-road power- 
house, Oamden Town, N. W. Particulars may be obtained upon 
application to the Chief Clerk, Electricity Department Offices, 57, 
Pratt-street, N. W. Tenders by July 14. 

Presten.—The Corporation invite tenders for the supply and 
erection of economisers, feed-water heaters, electrically and steam 
driven pumps, and overhead travelling crane. Particulars may be 
obtained from Mr. Walter Н. Tittensor, consulting and resident elec- 
trical engineer, 25, Burrow-road, Preston. Tenders by July 22. 

Launceston (Tasmania). The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.C. Tenders hy Sept. 28. 


Heston and Isleworth.—The Urban District Council invite 
tenders for the supply of steam-cngines, dynamos, boosters, etc., 
storage batteries, cables, and arc lampe atid glow lamps. Particulars 
may be obtained from the Council's engineers, Messts. J. and J. 8, 
Enright, 47, Victoria-strect, S.W. Tenders by 23rd inst. See 
advertisement in last issue. 

Cheadle (Cheshire).—The Urban District Qouncil Invite tenders 
for the supply and delivery of about 350 tons of grooved steel girder 
tramway rails, eight tons of tie-bars, 134 tons of fishplates, and three 
tons of bolts and nuts ; also for 17 sets of points and crossin Par- 
ticulars may be obtained from Mr. Charles R. Brady, A. M. I. C E., 
13, Warren-street, Stockport. Tenders by June 27. 

Weymouth and Meloombe Regis.—The Corporation invite 
tenders for the supply, delivery, and erection of the following in 
connection with the electric lighting of the town : Lancashire boilers, 
engines and dynamos, overhead travelling crane, switchboard and 
battery boosters, storage battery, arc lamps and arc lamp posts, pipe- 
work, feed pumps, economiser, ejector condensers, eto., distributing: 
mains and feeders, by July 19. 


RESULTS OF TENDERS. 


Felixstowe. —The Urban District Council have accepted the tender 
of Johnson and Phillips, for cables, at £945. 


Rochdale.—The Tramways Committee have accepted the tender of 
W. A. Peters and Son, Crossfield, Rochdale, for the erection of a car- . 
shed. 

Colchester.-—The Tramways Committee recommend the acceptance 
of Messrs. J. G. White's tenders for the conatruction of the Colchester 
tramways at £355,035. 


Crewe.—The Town Council have resolved to accept the tender of 
the British Thomson-Houston Company to supply lamps of 5, 8, 16, 
and 25 c.p., 130-250 volts, at 94d. 


Marylebone.—The Council have accepted the tender of Messrs. 
A. W. Penrose and Co., 109, Farringdon-road, for electric light 
installation at the town hall, at £73. 9s. 6d. 


Bradford.—The (Cuardians have accepted the tender of Messrs. 
Smith and Croft, Bradford, at £1,020. 5s., for a complete electric light 
installation at their sanatorium for consumptives at Eastby, near 
Shipton. 

Middlesbrough.—The Electric Lighting Committec have accepted 
the tender of Messrs. Callender, London, for the carr ing out of the 
electric lighting extension scheme to Grove Hill and Linthorpe, at 
£2,733. 

Ilford.—The Urban District Council have accepted the tender of 
W. Newbold and Co., Pearl-buildings, London Bridge, 8.E., at 
£384. 5s., for supply of machinery and tools in connection with their 
electric tramways. 


Colchester.— The Electric Light Committee recommend the Council 
to accept the tender of tlie Henley Telegraph Works Company, Limited, . 
to supply the required lengths of cable for North-hill, North Station- 
road, and Bergholt-road extension, at £1,635; and for raising main 
switchboard, etc., at £56. 


Spennymoor.—The Urban District Council have accepted the 
tender of the Electricity Company at £2. 10s. per lamp for the 
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Branksome.—The local authority have withdrawn their opposition 
to the Bournemouth Tramways Bill. 

Ashton.—The electric cars will probably be running through from 
Manchester in about а month's time. 

Blackburn.—The Town Council have again rejected a proposal for 
the extension of the tramways to Revidge. 

Central Wilts.—A meeting in support of the proposed Central 
Wilts light railway was held at Calne on Friday. : 

Lizard Light Railway.—It is proposed that work shall be started 
on the construction of this railway in the autumn. 

Brampton.—The Parish Council are considering a scheme of 
electric tramways which has been submitted to them for approval. 

Tipton.—A start is to be made with the work of equipping the 
tramway from Dudley to Wednesbury through this district for electric 
traction. 

Airdrie.— With the intervention of the Board of Trade an agree- 
ment is being come to between the Corporation and the tramways 
company. 

St. Marylebone. —Тһе Borough Council are recommended to oppose 
the construction of the proposed tramway along Tottenham Court-road 
and Edgware-road. 

Sheffield. —A proposal to defer the question of accepting advertise- 
ments for the tramcars for 12 months was defeated at this week's 
meeting of the Council. 

Birkenhead.—The Tramways Committee have transferred £3,595, 
the amount of income over expenditure on revenue account for the past 
year, to a renewal fund. 

Fraserburgh.—The now light railway, which connects the villages 
of St. Combs, Inverallochy, and Cairnbulg, with Fraserburgh, has 
been opened for passenger traffic. — 

Paisley.—It is announced that contracts have been placed in con- 
nection with Mr. Murphy’s tramway scheme, and the work of construc- 


district now lighted by Spennymoor Gas Company, £2. 11s. 6d. per 
lamp for the Blocks, and £2. 9s. 6d. per lamp for the Tunnel and 
Merrington-lane footpath. 

Engine Contracts, —Messrs. J. Howden and Co. have recently 
booked the following orders: One 100-kw. engine and generator for 
the Scottish Co-operative Wholesale Society, Limited (Leith branch) ; 
one 500-һ.р. compound engine, for Messrs, A. M. Bruce Peebles and 
Sons, Limited, Rishton Paper Mills ; one 500 h.p. compound engine, 
for Messrs. Mather and Platt, Limited, Manchester. 


Battersea,—The Lighting Committee recommend the following 
tenders for acceptance: Messrs. Н. and G. Messures for carrying out 
necessary works of repair, etc., to the blow-down tank at the central 
electric generating station, £37. 10s.; W. T. Glovers, Limited, for 
supp'ying cable, etc., required for the purpose of connecting the new 
dynamo with the switchboard at the central station, £38. 1з. 7d.; 
Callender’s Cable and Construction Company for supplying materials 
as may be required in connection with the extension of electric mains, 
the estimated cost of such articles and materials amounting to £1,148. 


Rochdale. —The following tenders have been accepted in connection 
with the tramways: J. G. White and Co., Limited, London, for over- 
head line equipment of the remainder of the tramway system, at 
£21,619. 13s. 10d.; Lorain Steel Company, for points and crossings 
and for the entrance to the car-shed, including rails and fishplates, at 
£2,587 ; Hadfield’s Steelfoundry Company, Limited, Sheffield, for 
the supply of points and crossings for the general track, at £5,322; 
W. Scott, Limited, Leeds Steelworks, Leeds, tramrails and fish- 
plates; Bayliss, Jones, and Bayliss, Victoria Works, Monmore-green, 
Wolverhampton, tiebars, bolts, and nuts; L. Cooper, juu , Leeds, 
soleplates. | : 


Paisley.—The following tenders are recommended for acceptance 
for the work to be earried out at the electricity works : 
J. Porter and Sons, Jeanfield Brickworks, London-road, 


Glasgow, bricklayers and тпавопв ........................... £2,267 15 6| ,. à : 
р. Clot ind Son, Limited, 92, Wellington“ street, 2, tion will be commenced forthwith. | 

Glasgow, steel work.. . 358 13 1 Crewe. — Terms of agreement are being arranged between the Town 
G. and T.. Houston, 5, Maxwellton-street, carpenters, Council and the company which proposes to lay down а system of 

ironmongers. et . . s- ssor 521 15 9 light railways for the town and district. 

A. Shaw and Sons, 51, High- street, slaters ........ .. Me 135 5 0 Brighton.—Lord Hatherton's Committee of the House of Lords 

А. Fo and Son, 46, Broomlands-street, plumbers... 154 1 2 | has passed the preamble of the Bill promoted by the Corporation to 

D. T. Hutchison and Son, 25, Gauze-street, plasterers, | extend the tramways in various directions, ; 
concretors, et. . . . . . . . . . . 99 5 9 Camberwell.— The Borough Council have agreed to contribute 

Cherry and Co., Limited, 100, Bath-street, Glasgow, ‘ | one-third of the cost of the necessary street widenings in connection 
tilework e CCC eie 94 0 6| with the County Council's tramway scheme. 

Maidenhead.—The following tenders have been received for exten- Great Orme's Head Tramway.—The upper section of the Great 
sions to the central station buildings: Orme's Head tramway was opened for traffic on Wednesday after satis- 
Peerless, Dennis, and Co., Eastbourne ..................... £1,242 0 0 | fying the requirements of the Board of Trade. 

Thompsett and Co., Farnham — .................... ........ 1,221 0 0 Newcastle.—The Tramways Committee have decided to request 
W. J. Bloxham, Banbury epum ан ... 1,174 0 0 | Mr. Rossignol to prepare an estimate of the cost of laying an extra 
H. Flint, High Wycombe .. 2.12 , . . 1,127 12 6 line of rails from the centre of the city to Gosforth. 

C. W. Cox and Sons, Maittéfihead vi eat DN ees» 1,110 0 OF  Hanwell.—Land at Hanwell has been sold at the rate of £15,000 
A. J. Colborne, Swindon | 202, CCC 1,099 19 6 an. acre, which before the advent of the tube and tlie electric 
E ЫА л, Майа EDT IDE DP 3000 о | tramways was disposed of at about £1,000 per acre. | 

. 51881еу, еппеач................. c КҮЗ А Ilkeston.—Mr. Pileher, engineer and manager, has been instructed 
W. E. Theaker, Maidenhead (accepted)... . ...... . 874 0 0 $o draw up the necessary lane and specifications for substituting 


| double track in place of the existing single-track tramways. 

. ‘Wallasey.—It was stated at the monthly meeting of the District 
Council that there is a prospect of an early extension of the tramways 
to Wallasey village, nearly all the surveys having been completed. 
Aberdeen Suburban Tramways.—A meeting of the Aberdeen 
Suburban Tramways Company bas resolved that the directors be now 
authorised to issue the total share capital of the company, £72,000. 


Ipswich.—A memorial from tradesmen of Tavern-street has 


London County Council Tramways.—The following tenders ' 
have been received for the erection of the second portion of the 
Clapham car-shed : 

Kirk and Randall, Woolwich (recommended for accept- 


%%% DEREN £29,454 0 0 | d : 
Н; Lovatt, London and Wolverhampton .................. 29,844 0 о | been sent to the Town Council protesting against the long. 
W. Pattinson and Sons, Westminster ............ . ...... 29,852 0 0 | continued stoppage of traffic owing to the reconstruction of the 
C. Wall, Chelsea .................;.;........................ 80,047 0 о | tramways. 

W. Jones and Sons, Bow....... %%% ˙» ˙ EN 50,240 5 2| Stepney.— The Borough Council have decided not to consent to the 
F. Morton and Co., London na.......... ................... 30,355 0 0 | London County Council's proposal to adopt overhead traction on the 
Holloway Bros., Limited, Lambeth ........................ 30,875 0 0 projected electric tramways on the Mile End, Burdett, and other roads 
F. and H. J. Higgs, Loughborough Junction ............ 31,000 0 0 in East London. 
FA Steel Construction Company, London and Grays 31,202 0 0 Bromley (Kent).—The Urban District Council have decided to 
B. E. Nightingale, Lambeth ................................. 51,552 0 0 | organise effective opposition” to the application by the British 
Perry and Co., Во%............................. у.н... 51,700 0 0 | Electric Traction Company for tramway powers in this and neighbour- 
H. L. Holloway, Deptford ................................... 31,900 0 0 | ing districts, referred to in our last issue. 
М. T. Shaw and Co., London еи 52,277 0 0 Bournomouth.—The Town Council have decided by 29 votes to 6 
W. Norton, Chelsea Via ees кн. МО wate ае аа 5 2,878 0 0 not to run tramcars on Sundays. The Corporation will shortly take 
J. W estwood and Co., Millwall ....................... ee. 35,071 6 1 over the Poole and Branksome tramway, and, according to agreement, 
iu Minter, \\Ү'евёшїпв{еєт.........,.......................... 55,612 0 O | will have to run Sunday trams in those districts. 
Peimon and Co, London . .. . .. 3984. 0 0| „erw. ne Tramways Committee have arranged to pay to the 
C. B. Roberts and Co.. Redhill 26598 0 0 Electrie Lighting Committee £150 per annum for the next three yeara 
dins: NCT xis i in consideration of the services rendered by Mr. Wilmshurst, the elec- 


trical engineer, in connection with the electric tramway scheme. 


St. Рапсгаз. —А letter from the London County Council has been 
referred to the Electricity Committee of the Borough Oouncil asking 
if the Council are prepared to giv2 their statutory consent to the con- 
struction of the suggested tramway along Tottenham Court-road. 


Cathays.—In view of the continued agitation in Oathays for the 
lowering of Salisbury-road Bridge, which would enable the ordinary 
double-decked tramcars to be run, the members for the ward have 
arranged for a plébiseite of the inhabitants to be taken on the question. 


Lewisham.—The Borough Oouncil are approaching the London 
County Council on the subject of their proposal to construct electric 
tramways through the borough, asking for information which, when 
obtained, will doubtless be very valuable and assist towards the solving 
of the problem, | | 


BUSINESS NOTES. 


TRACTION. 


Prestwich.— Bury Old.road is to be widened for tramway purposes. 
Clydebank.—A demand is being made fer special car facilities for 


working men. | 
—The formal opening of the electric tramway system has 


Reading. 
been fixed for the 22nd inst. 

Bexiey.—The District Council are taking up £20,000 оѓ. the loan 
of 280,000 for tramway purposes. | 
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Irvine.—At the monthly meeting of the Irvine Town Council this 
week it was unanimously agreed to open negotiations with the County 
Council of Ayrshire and the town councils of the neighbouri burghs 
with a view to obtaining their opinions on the formation of a joint 
electric traction scheme for the district. 


Rochdale.—The tramway company’s lines will be taken over by 
the Corporation on the 31t inst., and it is intended to begin the 
reconstruction of the tramways for electric traction forthwith, so as 
te have the electric cars running in the centrejef the town and on the 
best paying sections as soon as possible. 

Bury.—The sestem frem Blackford Bridge to the boundary of 
Unsworth and Whitefield ie te be laid with a double track in place of 
the single line originally contemplated. The tramways in Radcliffe, 
when constructed, are to be taken over by the Corporation under an 
agreement with the Urban District Counci 

Ilford, —The District Council, by way of experiment, have decided 
to equip one of the electric cars with a sovered top. after the fashion 
AM at Liverpool, Leeds, eto. The electric cars are now running 
on the section from the Broadway to Rodingbridge, within & few yards 
yards of the East Ham electrio car terminus. 

Wednesbury.—The difficulties between the Corporation and the 
South Staffordshire Tramways (Lessee) Company, Limited, are now 
settled, and the Town Council at their next meeting will be recom- 
mended to sanction the sealing of the neceasary agreement for an 
improved system of traction in the borough. 

Lowestoft. —The question of running the electric trams on Sundays, 
which evoked considerable opposition on the part of the members of 
the religious bodies in the town, has been decided by the Corporation. 
The cars will not commence to run until noon, & compromise which, it 
is hoped, will meet the wishes of the townspeople. 

Chester.—A movement is on foot with a view to securing the 
extension of the electric tramways from City-road to Great Boughton. 
Numerous residents are disoussing the advisability of selecting two 
candidates for the November contest, irrespective of party, who, 
if Relig to the Oouncil, would use very effort to obtain the 
extension. 


Southend,—On 3 whilst an electric car was proceedin 
London-road at Southend-on-Sea, the trolley boom broke and fell on 
to the top of the car. A lady passenger was cut about the face and 
head, and was removed to the nearest surgery. Other passengers had 
narrow escapes, whilst a number of seats were smashed. Traffic was 
interfered with for & considerable time. 

Baker-street and Waterloo Railway.—Lord Morley's Committee 
had before them on Tuesday the transfer Bill which transfers the 
above undertaking to the Underground Electric Railways Company. 
Limited. There was no opposition, and the preamble of the Bill was 
declared proved. In the Oommons the Baker-street and Waterloo 
dailway (Extension of Time) Bill has been read a third time. 

Leeds.—The Board of Trade is examining the details of the work- 
ing of the Leeds tramway system with а view to authorising an 
acceleration of в At the request of the Board of Trade the 
Leeds authorities have prepared particulars as to gradients, speeds, 
etc., on the routes over which they run cars, and it is hoped that as a 
result & revision of the maximum speed allowed may be made. 

West London.—As an example of the popularity of the London 
United Electric Tramways system, it is interesting to know that 
E the past week considerably over a million passengers have been 
carried, the receipts being £7,054, thus comparing very favourably 
with other metropolitan lines, such as the Central London, the receipts 
for the same period being £6,788, and the Metropolitan District 
Railway £7,079. 

Maidstone.—The Board of Trade have determined to confirn the 
order of the Light Railway Commissioners as to Railway No. 1 (from 
High-street to the borough boundary), but not as to Railway No. 2 
(from the borough boundary to the Bull Inn, Barming. It is stated 
that this decision is quite agreeable to the Corporation, who have no 
ulterior motive in view, such as extending the borough boundaries, во 
as to include Barming. 

Bradford.—Major Pringle, Board of Trade inspector, on Friday, 
travelled over and inspected the Drighlington and Buttershaw exten- 
sions of the Bradford city tramways. He was accompanied by the 

neral manager (Mr. C. J. Spencer), the city surveyor (Mr. J. Н. 
бох), the tramways engineer (Mr. Taylor), the traffic superintendent 
(Mr. Schofield), and the rolling-stock superintendent (Mr. Edwards). 
Major Pringle was understood to be fully satisfied with the lines. 

Leith.— Mr. James More has presented his report to the Town 
Council as to the value of the tramways undertaking in the burgh, 
and the conversion of the present lines to electric traction on the over- 
head system. He estimates the undertaking as worth £78,612, and 
the cost of reconstruction at £77,000, giving a total capital expendi- 
ture of £157,000. The new system worked by the Corporation, and 
with the terminus at Pilrig as at present, would, he considers, result 
in a net annual profit of £5,444. 

Darlaston.—The Urban District Oouncil have decided to offer no 
objection to the proposed transfer of the undertakings authorised by 
the Dudley, Sedgley, and Wolverhampton Tramways Order, 1880 and 
1884, the Dudley and Wolverhampton Tramways Order, 1899, the 
South Staffordshire Light Railways Order, 1900, and the South Staf- 
fordshire Light Railways (Extensions) Order, 1900, from the British 
Electric Traction Oompany, Limited, to the Wolverhampton and 
District Electric Tramways, Limited. 

Turton.—The delay of the Board of Trade in giving their decision 
on the application of the Lancashire Light Railway Company for 

wers to construct light railways in the district, under the Bolton, 

n, and Darwen order, was discussed at the last District Council 
meeting, and the chairman and clerk were authorised to interview the 
Board of Trade and urge that the order should be confirmed or 


down 


rejected forthwith, as the withholding of the decision was preventing 
other schemes from being submitted. | 
Halesowen.—The Light Railways Committee have resolved to 
empower а representative to settle for the transfer of the electric 
lighting order and light railways orders upon the following 
terms—viz.: (1) the costs of and in connection with the orders 


to be paid back as quickly as ible after the execution of 
the ment; (2) the Lye to Halesowen line to be put down 
at an early date; (3) the Halesowen to Old Hill length to be carried 


out at an early date; (4) the Halesowen to Birmingham line to be put 
down as early as possible. 

Bromsgrove Light Railway.—The promoters of this light railway 
scheme are applying to the Board of Trade for an extension of time 
for the completion of the works sanctioned under a parliamentary 
order some years The delay that has occurred in the i 
out of the scheme is attributed to the obtaining of a lighting order, 
and to the failure of negotiations for amalgama the scheme with 
the proposed Redditch undertaking. The project has now, however, 
been revived in another form, and the promoters are hopeful that the 
work will be proceeded with shortly. 

Hammersmith.—At the last meeting of the Borough Council the 
Lew and Parliamentary Committee recommended that the London 
County Council be informed that, subject to details being arranged, 
the Borough Council will be prepared to consent to the construction of 
the proposed tramway from Shepherd’s Bush to the Marble Arch, and 
to make a contribution of one-third of the cost of the necessa 
street widenings, not exceeding £9,260, provided that the tramway 1s 
continued either along Uxbridge-road to Bayswater or along Latimer- 

The recommendation was carried. 


Stroud.—The following resolution has been passed by the Urban 
District Council: '' That the Council consider that the Stroud Dis- 
trict and Oheltenham Tramways Bill will if passed be of great benefit 
to the district, and they therefore strongly approve of the Bill, and 
hereby resolve to give it their hearty PIDE The Council respect- 
fully urge the Great Western Railway Company to withdraw their 
opposition, and the Oouncil appoint their vice-chairman, Mr. C. P. 
Allen, M.P., and Mr. J. H. Tratt to attend, if n , before the 
committee and give evidence in support of the Bill on behalf of the 
Council." 

Walsall.—The permanent way for the tramway extensions in 
Walsall and district is rapidly approaching completion, and the erec- 
tion of the overhead electrical equipment is being pushed forward. It 
is proposed to have the whole of the new lines in readiness for the cars 
to commence running on Jan. 1, the date upon which the Corporation 
take over the lines in the borough. At a meeting of the Town Council 
on Monday the Tramways Committee will p & special report 
with respect to the кодо to be made for working the Оогрога- 
tion tramways, as amended and approved by the General Purposes 
Committee. 

Additional Trafic Returns.—Anglo-Argentine, £1,610 increase; 
Barcelona Ensanche y Gracia, £205 increase ; lona, £8 decrease ; 
Brisbane, £43 decrease (month of June, £9,575, decrease £612); 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £298 increase 
(month of April, £12,995, increase £1,125) ; Calcutta, £423 incrcase ; 
Cape Town (шол of April), receipts £16,003, expenditure 28,315; 
Isle of Thanet Electric, £205 increase; Mexico tric (month of 
March), receipts £46,200, expenditure £26,400; Perth Electric, 
£18 increase; Port Elizabeth (month of April) receipts £4,292, 
expenditure £2,281. 

Ruabon.—Several memorials have been sent to the company who 
recently commenced running electric cars between Johnstown (Ruabon) 
and Wrexham, asking them to discontinue running the oars on 
Sundays, as the practice led to a great deal of drunkenness in the 
district. Ata meeting of Rhos Council, a letter was read from the 
secretary to the compary, who said that in view of the large number 
of residents in the district who had availed themselves of the facilities 
offered by the trams on Sunday, the company could not see their way 
te discontinue the service. The company had made enquiries locally, 
an'l found tbat the little drunkenness which there was in the district 
had in no way been increased by reason of the service of cars on 
Sundays. 

Wolverhampton.—A balance-sheet on the past year’s working of 
the Corporation tramways has been issued by Mr. Howell, borough 
accountant. It shows that the working of the horse tramway section 
cost £5,478, and the income amounted to £94,654, the loss being 
£824, without taking into account anything for interest and sinking 
fund on borrowed capital. On the electric traction system there was 
spent last year £12,670, and the income was £21,352, the gross profit 
being £8,682. The interest and sinking fund on both the horse and 
electric traction had been charged against the income from the electric 
section. The deficit of £824 upon the horse trame had been wiped 
off, £2,000 had been set against depreciation, and the total loss on 
the year’s working of the two systems was £256. 


District Railway.—Last Wednesday week the electrically.equipped 
section of the District Railway from Harrow to Ealing broke down by 
reason of failure of current from the от ned generating station at 
Alperton. А single coach drawn by ог mr steam-engine brought 
the belated passengers from the City on Weduesday night. By the 
following day repairs had been made and traffic was resumed. Mr. 
Bonar Law, replying to Mr. Weir in the House of Commons on 
Wednesday, ssid that the company informed him that the railway 
between Mill Hill Park and South Harrow—about six miles—ha1 
been regularly worked by electric traction since June 28. The com- 
pany added that the working of the main line by electric traction 
depended on the date of the completion of the power house at Lot's- 
road, Ohelsea, which was being pushed forward with the greatest, 


possible speed, 


THE ELECTRICAL ENGINEER, JULY 10, 1908. 67 


—At the meeting of the City Oouncil on Tuesday it 
was unanimously decided to чол! at once a tramway manager, and 
in order to secure the best ible man for the position, it was decided 
not to advertise in the ordinary way or to fix а salary, but to leave the 
selection entirely in the hands of Alderman Beale and his colleagues 
on the Tramways Oommittee. The Council also decided to give notice 
to the City Tramways Oompany to surrender certain lines in a portion 
of Birmingham which was not within the city when the lines were 
constructed ; and Alderman Beale foreshadowed the eleocrical equi 
ment of the whole ot the lines within the next two years, and a work- 
able agreement with the tramways company, the British Electric 
Traction Company, and the outside authorities, Probably the first 
section to be reconstructed will be the Aston-road section. 

Xork.—The City Oouncil have had two proposals submitted to them 
by the tramways company as to the electrification and extension of 

e tramways in the eity, and have decided not to entertain either. 
The committee, im recommending this course, were unanimous that it 
would be unwise for them to lose on the streets, and to m. 0 
апу { ог ent with the tramways company whic 
would oses thet. Tt waa stated at the meeting that the Oouncil had 
a mandate from the citizens a comparatively short time ago in which 
they refused leave to the Corporation to take over the tramways, and 
some of them thought it too soon to approach the matteragain. Very 
great changes were also looming in the future with re to electric 
traction and the introduction of motor 'buses, and it would not be 
wise for them, even if they had an jar sas with the tramways com- 
pany, to incur a large expense in pulling down corners of streets so as 
to improve them for electric traction. ey therefore thought that it 
would be well to delay the matter a little while longer. 

Hampetead.—At the last meeting of the Borough Council it was 
decided to comply with the request of the London County Council on 


the subject of the suggested reconstruction for electrical traction of 
their northern tramways, to give directions that any electric lighting 


mains laid in the ca way of thoroughfares where there are tram- 
ways, or which are likely to form part of tramway routes in fature, 


shall be placed as near as possible to the kerb, and that mains crossing 


the carriageway be laid at a depth of not less than 3ft. 6in. below tho 
surface. e General Purposes Committee recommended that, with 
reference to the letter from the clerk to the London County Council, 
stating that the Improvement Committee had again under considera- 
tion the suggested widening of Edgware-road, High-road, Kilburn, and 
Shoot-u „in connection with the proposal to construct a tramway 
from Marble Arch to Cricklewood, and asking this Council to con- 
tribute a third (amounting to about £15,213) of the net cost of the 
neceesary street widenings, the London County Council be informed in 


reply that this Oouncil are not prepared to contribate towards the cost 


of the proposed scheme. The recommendation was adopted. 
Hull.—From the report of the city treasurer (Mr. Milner) for the 


year ending March 31 last, it appliars that the expenditure for the 
electric tramways on capital account during the 12 months has been 
£30,490. 158. 9d., making a total to date of £341,042. 8s. 5d., subject 


to the addition of the proportion of cost of paving works in course of 


progress. The sinking fund has been increased by instalments charged 
to revenue and interest on accumulations, making together £9,622. 10s. 
The income from fares has been £91,491. 16s. 10d., against which the 
working expenses and maintensnoe have been £48,088. 2s. 3d., leaving 
a net revenue of 245,405. 14s. 7d. Out of this have been met charges 
for interest, £9,082. 15e. 6d.; sinking fund, £9,147. 14s. 3d.; and 
£10,673. 4e. 10d. has been carried to the reserve fund. The remaining 
£14,500 will be carried to the city fund for the relief of the rates. The 
working expenses have been 52:56 per cent. of the receipts, compared 
with 55°42d. per cent. the previous year. The number of passengers 
osrried was 22.062.705 the highest number in one day being 172,521 
om Aug. 9 last. The amount to the credit of the reserve fund is now 
£36,572. 188. 9s., being 10°7 per cent. of the outlay on works. 
Southport.—A big fight is bein 
a Sunday tram service. On Saturday a plébiscite of the ratepayers 
was taken, and nine wards out of ten returned majorities against, 
the total figures being 1,843 for and 3,639 against—msjority against, 
1,796. All the clergy and minsters have taken a decided stand in 
opposition to the proposal. Their victory, however, is only a pre- 
lude to a OMO a ae On Sunday the whole town was astonished by 
the Southport way Company, in which the British Blectric 
Traction Company have а controlling interest, running a service in 
Lord-street, the principal thoroughfare. A clause in their lease says 
they cannot ply for hire on Sundays without the sanction of the 
Corporation. Accordingly, ngers were granted free tickets for 
the Southport portion of the journey, and treated as guests of 
the company. On arrival at the Birkdale boundary they pay their 
fares, A Gilbertian situation could be created by passengers travelling 
half way without paying, but the conductors could reserve to them. 
selves the right of saying who will be guests. Last year the com- 
pany lost over £2, on the undertaking, while the Corporation 
system lost £1,200. Before the poll was taken much amusement 
was caused by the company profusely placarding their cars with 
lists of churches and chapels along the route which would be 
benefited by a Sunday service. The chairman of the Corporation 
Electricity Committee declined on Saturday night to supply current, 
and the company have connected wires with the Birkdale system. 
District Railway (Various Powers) Bill.—The Select Com- 
mittee of the House of Lords presided over by Lord Ribblesdale 
concluded its consideration of this Bill on the 3rd inst. In 
the case of the petition of Messrs, Van Noorden and Oo., 
ivory cutters, whose premises adjoined the proposed new rail. 
ways between Mark-lane Station and Minories Station, and who 
feared damage arising from increased vibration, the committee, 
after hearing Mr. Brereton, ойшы to the District Railway 
Company, and Sir A. Binnie, declined to t the request of the 
petitioners for the i nsertion in the Bill of а vibration clause, but 


portion of their premises, Several outstaudi 
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electrification of their existing tramways on the conduit system, and 
they asked for protection in this respect. Mr. Pember, K.O., on 
behalf of the District Railway Company, brought up а clause under- 
taking that these station works should not be constructed at a level 
higher than their existing works. The committee agreed to this clause. 
The committee found the preamble of the Bill proved. The clauses 
were gone through and adjusted, and the Bill, which has already 
through the House of Commons, was ordered to be reported for 

third reading. 

Municipal Trading.—The perliamentary enquiry into the question 
of municipal trading was resumed in the Houses of Parliament on 
Monday, the Earl of Orewe presiding. Mr. James Dalrymple, 
accountant to the Glasgow Corporation tramways, said all moneys 
required for capital purposes were borrowed under the provisions of 
the Glasgow Tramway Acts, 1872 to 1901. Their net borrowin 
powers authorised were £2,043,197. To May 31, 1903, the to 
tramway revenue was £656,572, of which £655,199 was derived from 
passengers, The average total revenue per car mile was 11:25d. The 
working expenses amounted to 7:404. per car mile. A sum was charged 
for the renewal of the track calculated at the rate of £450 per mile. 
This sum was carried to a renewal fund, to which all sums actually 
expended ir renewals were charged. This fund now stood at 
£136,789. In addition to this a further sum of £74,038 was charged 
to revenue to meet the year’s depreciation on plant and equip- 
ment. After 553 item of expenditure there remained a 
credit balance of £224,702. The balance of £100,276 still remaining 
was eee’ as the net surplus of the year’s working. Street improve- 
ments had not been carried out to benefit the tramways as suggested. 
The Tramway Oommittee kept up the centre of all streets in which 
tramways were laid to a width of 17ft., and was quite prepared to pay 
the proper proportion of the cost of street improvements, Last year 
the tramways department was the fifth largest ratepayer in the city. 
This year the department would be the second largest ratepayer. The 
principle ч by the 8 in regard to depreciation was to 

rovide out of revenue annually a sum sufficient to reinstate the sub. 
Ject &t the end of its estimated life, This sum was always cha 
against revenue asa working expense. The amounts formed a deduc- 
tion from the capital cost, and was applied in the reduction of debt, 
The annual inkl ng fund formed a charge against net revenue, and was 
charged to meet depreciation. The result would be that at the end 
of the period for the repayment of the debt the Oorporation would 
have a tramway system in perfeot condition and free from debt. The 
committee adjourned. 


Aberdeen.—The tramway accounts for the year ended May 31 
last have just been issued, showing a very healthy and promising 
state of affairs. The revenue amounts to 250,986. 0s. 7d., as 
compared with £37.035. 17s. 10d., an increase of £13,950. 28. 9d. 
over the revenue of last year. The ататда шооше per mile is put at 
12:66. Then, against the income of £50,986. 
put the working expenses, totalling 227,571. 4s. 6d., compared with 
£26,577 last year, leaving a profit on the actual working of £23,414. 
16s. ld. to be carried to the net revenue account, an increase of 
£12,059. 19s. 11d. over, and more than double, last yesr's prefit. The 
working expenses inelude: traffic expenses, £10,642. 9s. Id. (2:647d. 
per mile); electric current, £7,644. 19s. 11d. (1:898d.) ; maintenance 
and repairs, £5,183. 7s. 2d. (1:287d.); general charges, 22,910. 
11s. 54. (^721d.) ; and depreciation on cars, plant, office furniture, and 
buildings, £1,189. 168. 114, (‘295d.). The average working expenses 
per mile works out at 6:85d. The balance of £23,414. 16a. Id. carried 
to net revenue account is disposed of thus: interest on mort and 
loans, bank interest, and commissions and stamp duty, 27,666. 8s. 6d. 
(last year, £6,111. 11s. 1d.); amount written off preliminary and 
H £734. 33. Ad. (2754. 3s. Ad.); carried to 
credit of sinking fund, £1,884. 58. 2d. (£1,201. 28. 2d.); carried to 
credit renewal account, £8,458. 18s. 9d. (£1,708. 18. 6d.; capital 
account, written off value of old horse cars, harness, and 
horses, £4,671. Os. 4d. Turning to the capital account, 
the amount debited for the year із £38,949. 188. 9d. 
The amount of capital account carried to balance account is 
£259,597, Os. 6d. The liabilities fully met by assets in the balance 
account amount to £271,162. де. 3d. An interesting table embodied 
in the report gives the details of the traffic returns week by week for 
the year to May 51 last. The best week was that ending July 19 of 
last year (the exceptional week on which the Highland and Agri. 
cultural Show was held on the Links), when £1,647. 168. 1d. was 
drawn, oproep ang 380,953 passen carried. Leaving that week 
out of account for the sake of comparison, we take the next best week, 
ending Aug. 2 last year, when the sum drawn was £1,299. 10s. 7d., 
representing 292, passengers carried. In the previous year the 
high-water mark was reached on July 27, when the weekly receipts 
amounted to £1,064. 8s. 8d., representing 245,621 passengers carried. 
The total mileage covered in the year was 966,859 miles, the average 
number of passengers per car mile being 12:57, and average receipts 
per passenger 0:99. It is proposed to erect a new car depôt at an 
estimated cost of £4,800, and workshops and stores at £4,200. 


London County Council.—At the meeting of the London County 
Council on Tany a long debate took place with reference to the 
relative merits of the conduit and overhead systems of electric 
traction as applied to tramways generally, and to the lines in North 
London in particular. Mr. Sidney Low opened the discussion by 
adducing a number of objections which he said could be urged against 
the conduit system, Its construction jinvolwed an enormous disturb- 


Os. 7d., there has to be. 
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ance of traffic, and in every case it required a much longer time than 
any other system. They had had some experience of rain, but they 
did not know what snow would do. Mr. Benn, added Mr. Low, 
thought there should be a thousand miles of electric tramways in 
London, and this carried out on the conduit system would mean an 
5 of 12 millions of money. He admitted that London was 
behind other cities in the matter of tramways, but he objeoted to 
spending large sums on a scheme which in 10 or 15 years’ time might 
be rendered obsolete by the motorcar or the trolley omnibus. Mr. 
Allen Baker defended the conduit system. He admitted that it took 
longer in construction, but, once made, it involved no further dis- 
turbance for years, and as for the difficulties with railway bridges, 
these could be overcome. As far as South London was concerned, the 
authorities at Greenwich absolutely prohibited the Council from using 
the overhead system within а radius of three or four miles, and this 
referred also to the Oommercial-road line. Mr. John Burns, M.P., 
adduced the experience of two months in South London as 
evidence in favour of the conduit system, and thought the Council 
made a mistake in following the main roads so closely, instead of 
having a single line down one street and & return line up another. 
Mr. Ben», replying on the discussion, said it had been asked in North 
London many times why they had had to wait so long for electric 
trams, but the reason lay with the company, which had refused to 
surrender its lease at any price, and with the borough councils, which 
objected to the overhead system. The committee had looked at the 
question from every point of view, but they could not do as they would 
like. The report was a compromise, and if any member on the other side 
could suggest a way out of the difficulty he (Mr. Benn) would be glad 
to give all the assistance in his power. After further discussion the 
report was received, and the recommendations of the committee as to 
the reconstruction of the northern lines (set out in & previous issue) 
came under debate. In the case of 18 routes the committee recoin- 
mended that they should be reconstructed on the conduit system, and 
after Mr. Sidney Low had moved and withdrawn an amendment for 
reference back the recommendation was adopted. There were 19 other 
recommendations. as to routes which should be reconstructed on the 
overhead system. Mr. Howell Williams moved as an amendment that 
the conduit system should be substituted, and, in deference to an 
appeal from Sir William Collins, Mr. Benn agreed to an adjournment 
of the debate, repeating his hopes that the Moderates would come 
forward with some practical suggestion as to the whole matter. 
At the same meeting the Highways Committee presented a report 
stating that the reconstruction, for electrical traction; of the tramways 
(a) in Camberwell New-road, between Camberwell-green and Brixton- 
road, (b) in Brixton-road, between Camberwell  New-road and 
Kennington Park-road, and. (c) in Westminster Bridge-road, from its 
junction with Kennington-road to St. George-circus, has been com- 
pleted, and the Board of Trade has consented to, and approved of, the 
use of electrical power on these lines. The Board has also certified 
that the tramway in Camberwell New-road, which has been recon- 
structed as a double line under the powers conferred upon the Council 
by the Act of 1901, and not under the Electrical Power Act as is the 
case with the other two lines, is fit for public traffic. The Board has 
forwarded, with its consent, a copy of a report’ by Lieutenant-Colonel 
Yorke, R.E., who inspected the tramways on its behalf on June 24. 
In his report Colonel Yorke has made certain recommendations, to 
which effect has been given, as to the method of working the lines. 
These tramways have been opened to the public, and in order to relieve 
the traffic in Walworth-road, where the tramways are being recon- 
structed, arrangements have been made for a through service of elec- 
trical cars between Oamberwell-green and Blackfriars Bridge, ria 
Oamberwell New-road. 


LIGHTING AND GENERAL. 


Maidenhead.—The suggested electric light extension in Ray Park- 
avenue has been agreed to. 

Long Eaton.—The Urban District Council are raising £1,600 in 
respect of electric lighting expenses. 

Bruce Peebles and Co.—Letters of allotment of shares in Bruce 
Peebles and Oo., Limited, have been posted. 

Kent and Canterbury Hospital. —Electrie lighting is to be 
installed throughout this hospital at a cost of £300. 

Ramsgate.—The Town Council have accepted the terms of the 
tramway company for the electric lighting of the town. 

Sleaford,—The Urban District Council have obtained sanction to а 
loan of £1,925 in connection with the electric lighting. 

Batley.—Sanction has been received to borrow £5,308 for the pro- 
vision of а refuse destructor near to the electricity works. 

Tonyrefail.—It has been decided to form an electric light com- 
pany, with £1,000 capital, for public lighting and private supply. 

London County CounciL The Council on Tuesday agreed to lend 
the Battersea Borough Council £3,019 for electric ligut installation. 

Watford.— Electricity consumers now number 270, and owing to 
the increasing demand the Council are compelled to extend the works. 

Benwell.—The offer of the Newcastle and District Electric Light- 
ing Company to supply the district with electricity has been accepted. 

Southwick.—The Empire Electric Lighting Company intend to 
make application for à provisional order to supply electricity in the 
district, 

Main Trunk Telephone.—The wires have been put up between 
Shrewsbury and Aberystwyth, and converaation has been carried on 
between these points. 

Stourbridge.—The Council have decided to apply to the Board of 
Trade with a view to assuring the non-revucation of their electric 
lighting provisional order. 


—The Empire Electric Lighting апа Power Company 
intend to make application for a provisions] order to supply electricity 
for use within the Council's area. 

Edinburgh.—The Electric Lighting Committee on Tuesday decided 
to recommend that the priee of energy for each public lamp should 
be reduced from £13 to £12. 10s. per annum. 


Electric and General Investment Co.— Warrants for the half. 
year’s dividend, payable July 1, on the 6 per cent. cumulative prefer- 
ence shares of the Company have been posted. 

Erith.—The Erith Education Committee are considering the subject 
of the electric lighting of all the Council's schools. The St. Augustine's- 
road new shoals are to be first taken in hand. 

Kingston (Surrey).—Colonel W. R. Slacke has held an enquiry 
into the application of the Town Council for sanction to borrow £1, T8 
for purposes of their electric light undertaking. 

Bath.— The Corporation propoee to apply to the Board of Trade 
for a provisional order to supply electricity for public or private 
purposes in the area of the Rural District Council. 

Irvine.—Royal assent has been given to the Eleetric Lighting Bill 
кош by the Corporation. The order provides, inter ali, for the 
ighting of the streets in the burgh by electricity. 

Thornhill.—The General Purposes Committee of the District 
Council have approved the final plans for the erection of a generating 
station for the Yorkshire Electric Pewer Company. 


Devizes.—The Town Council have decided to apply for an electric 
lighting order with the intention of, in two or three years’ time at 
the outside, setting up plant for the manufacture of electrical power. 

Crewe.—The electrical engineer’s last report stated that 7,083 units 
had been used by consumers and 11,729 in public lighting. The 
engineer has been instructed to prepare a report as to the cost of 
placing arc lampe into the main streets. | 

Overhead Wires.—The London County Council have been asked 
to insert a clause in their General Powers Bill to prohibit electric current 
being supplied to consumers within the area of a local authority from 
an outside source by means of overhead wires. 


‚ Kast Dereham. — The Southern District Electricity Company 
intend to apply for a provisional order for supplying electricity in the 
district. This question and the consideration of the provision of a 
telephone system has been referred to committee, 
` Clydebank.—The Electric Lighting Committee are negotiating 
with the Clyde Valley Electric Power Company in regard to certain 
proposals to supply the street lamps and municipal buildings with 
electricity, and also to treat the burgh refuse at their works at Yoker. 
Willesden Polytechnic Electrical Engineering Society.—On 
Saturday an interesting paper was read by Mr. H. German on the 
subject of the society’s recent visit, to Messrs. Martin and Co.’s electric 
lighting station. Mr. F. H. Taylor, A.M.I.E.E., occupied the chair. 


Stockton. —The Electricity Committee in their last report state that 
the additions made during the month were equivalent to 1,769 8-c.p. 
lamps, and on their recommendation it was decided to apply for 
sanction to borrow £1,000 for the purchase of motors to be let out on 
hire. 

Exmouth.—The District Council have approved of a site for an 
electric lighting station, and the surveyor is about to interview Messrs. 
Crompton and Co. and ascertain from them the terms upon which 
they would take steam from the Council for the purpose of generating 
electricity. | 

Stock Exchange Settlements.—Applications have been made to 
the Stock Exchange Committee to appoint a special settling day in 
and to grant a quotation to the Oounty of London and Brush 
Provincial Electric Lighting Company, Limited, £250,000 44 per 
cent. second debenture stock. 

Cheltenham.—The borough electrical engineer in his last report 
states that all work, both of extensions and ordinary running, has 
progressed satisfactorily. There are 700 customers, with the equivalent 
of about 42,600 8-c.p. lamps, connected to the private supply mains, 
ча ALINE for supply to about 600 more 8-c.p. lamps are in 
hand. 


Wallasey.—In our lust issue we gave some particulars in reference 
to the proposed alteration of charges for electrical energy in Wallasey, 
in the course of which it was stated that the price was to be altered 
from 5d. to 6d. per unit, instead of the other way about—i.e., the 
prico is to be reduced from 6d. per unit to 5d., subject to a reduction 
of 2d. for all supply above two units per quarter for each 8-o.p. 
lamp, etc. 

National Electrical Contractors’ Association. —Successful 
meetings of the Northern Section of the National Electrical Con- 
tractors’ Association were held at the Grand Hotel, Manchester, on 
the 4th inst. Members were present from all parts of the North of 
England, and many important matters, including registration and 
training of workmen, municipal trading, etc., were discussed. It was 
reported that good work was being done by all the local associa- 
tions. The hon. secretary is Mr. W. Oross, 4, St. Nicholas-buildings, 
Newcastle. 

New Palace Steamers.—Last week La Marguerite commenced 
her cross-Channel trips for this season, taking a large number of 
passengers from Tilbury to Ostend and back. The vessel performed 
the journey in her usual good style, doing the 220 miles (tha distance 
for the return journey) in just over 10 hours, including a call at 
Margate. On Monday the ‘‘La Marguerite” made a special trip to 
the English Channel to meet the fleets escorting the President, and 
accompany them to Dover, and the passengers thus had an oppor- 
tunity of joining in the welcome to M. Loubet. The pepe: husbands’ 
boat trip to Margate was resumed on Saturday by the Palace steamer 
“ Koh-i-Noor,” enabling City business men to take the fresh-air route 
to the seaside after the usual Saturday office hours, 
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Dublin.—At the last meeting of the City Council the suspension of 
the standing orders was proposed with the view of taking up the con- 
sideration of the report of the Lighting Committee. The result of the 
voting was 41 for and 18 against, which was not sufficient, as the 
motion required a majority of three-fourths. 

Buralem.— At the last meeting of the Town Council a scheme for 
lighting the town by electricity was provisionally adopted. The cost, 
it was stated, wonld be about £20, It was decided to withdraw 
all opposition to the North-Western Electricity and Power Gas Bill, as 
amended in the House of Commons Committee. 

St. Pancras.—Nearly 40 tenders have been received by the Guar- 
dians for lighting the Highgate Infirmary by electricity. The whole 
matter is before the Infirmary Committee for report and recommenda- 
tion. The committee have been given power to consult Mr. Baynes, 
ag engineer to the Boroagh Council in its consideration of the 

nders, — - 9 

Dewsbury.—The electrical engineer in his last statement reported 
the consumption of 7,457 units of electricity for lighting purposes 
and 15,031 units for the tramways during the fortnight ended June 20. 
For a similar period last year 5,894 units had been used for lighting, 
snd in the preceding fortnight 17,494 units had been used by the 
tramways. i 

Winchester. —At the Rural District Council meeting on Saturday 
в letter was read from the secretary of the Inland Waterways Com- 
pany, спица, giving notice of their intention to apply to the Board 
0 


de for a provisional order to supply electricity within this dia- | 


trict. It is intended to utilise the water 

tributaries. 

Pudsey.—The Corporation have only till August to execute their 
electric lighting order. The Council have approved ot a £7,000 
scheme, but later а new scheme, involving an outlay of $17,000, has 
been discussed. Now an electric supply company have given notice 
that they intend to apply for powers to supply electricity in the 
Pudsey district. 

. Sports.—On Saturday the В. E. T. Club held their third annual 
sports at Wormholt Farm, and, favoured by splendid weather, 
managed to pull off а large number of well.contested prizes which 
had been presented by the directors of the company. The exeellent 
T Division үр band, under the conductorship of Mr. J. Stewart 
King, played on the lawn. 

Canadian Cables.—The Canadian Minister of Finance has 
announced his willingness to offer a subsidy of 15,000dol. for the 
institution of a cable news service to provide the Canadian newspapers 
with the news, opinions, and comments of Europe as viewed from a 
Canadian standpoint. At present most of these reports are received 
through the United States. 

Blaydon.—The question of the electric supply is still under dis. 
cussion. The County of Durham Electric Power Distribution Com- 
pany intend to apply to the Board of Trade for a provisional order to 
supply the district. Arrangements have also been made to form a 
company called the Priestman Power Company, Limited, for the samc 

- purpose, and Mr. C. Н. Merz, of Менса has been appointed 
consulting engineer. | | 

London Gazette.—At an extraordinary general meeting of the 
Electrical Lumiscriptor " Company, Limited, held at 33, Henrietta- 
street, Covent Garden, London, W.C., on July 2, it was decided that 
the company be wound up voluntarily, and that Mr. R. Warner, 10, 
Walbrook, E.O., be appointed liquidator. A receiving order has been 
made out in the estate of H. J. Furniss, electrician, 54, Queen-street, 
Derby, on debtor's petition. 

Newport (Mon.).—A considerable extension of the Orb Works, 
Newport, owned by Messrs. Lysaghte, Limited, is in contemplation, 
and the proprietary are negotiating with the Corporation for the 
supply of a large amount of electric power from the Corporation 
station, which is situated near the works, The installation of the 
, new electric plant at the workhouse was switched on by Major D. E. 
аи chairman of the Board of Guardians, at the union last 
week, 

Arbroath.—The Electric Lighting Committee recently reported to 
the Town Council that the cost of laying the electric light in the 
com area under the provisional order would be £20,000, and 
that at the end of two years it would be optional on the part of any- 
body outside the compulsory area to apply for its extension, which 
would make the cost £40,000. It has now been decided that for 
financial reasons, and in the prospect of the introduction of a large 
scheme of water supply, the best poesible terms be arranged with a 
company for carrying through the work. 


Pontypool,—On Thursday Messrs. R. Algar and Sons, Dock-street. 
8 gave a dinner of the members and officials of the Pontypool 
of Guardians in celebration of the completion of the laying down 
of the electric lighting installation in the workhouse at Gritfithstown. 
The contract was for £755, and the plant consists of 345 lamps, 
incandescent lamps throughout, high-speed vertical engine (directly 
coupled to a generator) of 45 b.h.p., making 360 revolutions per 
minute. The mains are all laid underground, and the different 
buildings are controlled from the switchboard in the engine-house. 


Luton. —The electrical engineer in his last report states that since 
May 22 last 5,026 units had been generated, an equivalent to 135 
8.с.р. lamps connected, making a total of 103 consumers with 7,402 
lamps and 16 motore of 48 h.p., and that at the present time over 
900 additional lamps and 12 motors of 29 h.p. were being wired. He 
also reported that the number of units generated shows an increase of 
lló per cent. over the number generated during the corresponding 
period of last year. Extensions of mains at an estimated expenditure 
of about £400 have been agreed to, and the Finance Committee will 
take up the sum of £2,500, being one-half of the amount for which 
sanction has been obtained. 


power of the Itchin and its 


of the 21 years, in addition to 303. а week for a meter inspector. 


Eeading.—The Highways and Lighting Committee, after con- 
sidering the offer of the Reading Electric Supply Company, Limited, 
stating the terms upon which the company would be prepared to light 
certain of the streets in the town by electricity, have resolved that it 
is desirable that the tramway routes in which ''ducts" for electric 
lighting have been laid should be lighted by electricity i£ favourable 
terms can be arranged with the Reading Electric Supply Company, 
Limited, for the purpose, and that it be referred to & sub-committee 
consisting of the chairman of the committee and Councillors Bonny, 
Cox, and Venner to confer with the company on the subject aud to 
report thereon to the committee at their next meeting. 


Eleotrical Transmission for Slate Quarries.—The Park and 
Croesor Quarry Company are now putting down an electrical generat- 
ing piant for supplying power throughout their quarry at Penrhyn- 
deudraeth, North Wales. Messrs. Gilbert Gilkes are supplying the 
turbines, the whole of the electrical work being carried out by Messrs, 
Witting, Eborall, and Co., Limited, of Temple Bar House, E.C. The 
generating station is equipped with a turbine -driven three-phase 
alternator, capable of giving 200 kw. at a pressure of 2,750 volts. The 
exciters are separately driven, and the installation includes a high. 
tension power transmission line for supplying power to the quarry tor 
driving motors, haulage and pumping gear. and one locomotive. all of 
which are being supplied by Messrs. Witting, Eborall, and Co., 
Limited. The whole of the work is being carried out to the specifica- 
tion of the quarry company’s engineer, Mr. М. Kellow. 


Tipton.—At the last meeting of the Urban District Council Mr, 
W. O. Foster, solicitor to the Council, reported the satisfactory issue 
of the negotiations between the Council and the Midland Electric 
Corporation, which had been going on during the past three years. 
They differed as to the construction of the agreement of 1898, апа 
they had had to promote a provisional order and to appeal to a Board 
of Trade enquiry. The verdict of the latter was entirely in their 
favour, and thanks to the mediation of Mr. W. W. Doughty an agree- 
ment had been come to. The Midland Electric Corporation would pay 
the whole of the costs connected with the provieional order and 
antecedent thereto, and also the costs of the enquiry. They would 
pay а lurap sum of £600, а sum of £50 for the year next ensuing, 
£150 in each of the next two years, and £200 a year for the remainder 
The 


agreement was sealed. 


Dudley.—From the report of the municipal electrical undertakiog 
for the year ended March 31 last, it appears that the loans sanctioned 
and borrowed since June, 1899, amount to £63,520, of which £2,701 
had been repaid. The total expenditure had been £67,392, com- 
prising £22,567 for the year ended March 31 last and £44,825 for 
1902. The following are the principal items of expenditure on the 
capital account for the year ended March last: buildings, £1,503 ; 
machinery, £90,941; mains and services, £7,717; motors, £312; 
arc lamps for pubic lighting, £1,049 ; engineer's fees, £940. On the 
supply account for last year the expenditure had been £4,409 and 
the income £8,929, leaving a gross profit of £4,519. The income 
included £7,781 for sale of current, £649 for public lighting, £325 
claim from the General Electric Company re meters. Of the £4,519 
gross profit, £1,429 had been absorbed by interest on mortgage loans, 
£1,375 repayment of loans, £526 bankers’ charges, leaving a net 
profit for the year of £1,186. 


Primitiva Gas and Electric Lighting Co.—The Financial 
Times says it is reported that the undertaking of the Primitiva Gas 
and Electric Lighting Company of Buenos Ayres is about to pass into 
the hands of the Germans, who, not content with carrying on a large. 
electric lighting undertaking at Buenos Ayres, recently absorbed their 
French competitor in that city, and now propose to extinguish their: 
English and sole remaining rival in the Argentine capital. Acting on: 
behalf of the German Transmarine Electricity Company, representa- 
tives of the Allgemeine Electricity Company of Berlin have been, it 
is said, engaged during the past few days in London in bringing 
negotiations with the Primitiva Company to a conclusion, and it is 
stated that an arrangement has now been arrived at. One report 
declares that the English undertaking is to be bought outright for 
£600,000, but another asserts that the enterprise is not to be sold, but 
is to be leased to the German Transmarine Electricity Company for a 
long period of years. The latter company’s capital is largely held by 
the Berlin Allgemeine Company and the Union Electricity Oompany, 
which will be remembered as having recently established a community 
of interests fer 55 years. 


New Issues. —The Oriental Telephone and Electric Company are 
making а new issue of 50 000 6 per cent. cumulative preference shares 
of Bl each. The company was originally formed in 1881 to work the 
ро patents of Thomas Elva Edison and Alexander Graham Bell, 
in the East. In 1892 that company took powers to undertake electric 
lighting, and the name was altered to the Oriental Telephone and 
Electric Company, Limited. In 1894, in order to effectuate an arrange- 
ment between the holders of vendors’ shares and the holders of 
ordinary shares the company transferred its undertaking to the 
present company. The company possesses telephone exchanges in 
Madras, Rangoon, Moulmein, Singapore, and Mauritius, and being 
the successor of the parent company of the following companies, which 
were formed over 20 years ago, is very largely interested in them: the 
Telephone Company of Egypt, Limited, the Ohina and Japan Telephone 
and Electric Oompany, Limited, the Bengal Telephone Company, 
Limited, and the Bombay Telephone Company, Limited. The com- 
pany has also an electric lighting branch established in Calcutta, and 
carries on electrical business in connection with each of the above- 
mentioned exchanges. The company and its subsidiary companies in 
India have recently obtained from the Government of India renewals 
of their telephone licenses from April 1, 1903, for a period of 60 years, 
subject to certain equitable conditions of optional purchase by the 
Government after a lapse of 20 years. The companies have under- 
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taken in consideration of these licenses to metallic cireuit their 
a The Telephone Company of Egypt, Limited, has jast com- 
pleted the underground cabling of its systems in Cairo and Alexandria. 
Fulham. Тһе following report has been received from the borough 
electrical engineer: I beg to report that we have had serious trouble 
with certain switch boxes which are at present installed on our meins. 
These switches are of two kinds—one for use in brick pits in the 
streets, for sub-dividing the high-tension circuits ; the other switch is 
used in the sub-station for controlling the high-tension side of the 
transformers. On Friday last, one of the street switches, at the corner 
of отон, broke down completely, setting fire to the material 
in the box. We were notified of this by a police constable. Owing 
to the nature of the damage, we werc compelled to cut out the section 
and reconnect it temporarily. Iam glad to say this did not affect the 
supply very considerably. On looking up the books I found that the 
same switches had given trouble on three other occasions, which had 
caused a complete shut-down of the circuit to which attached. Three 
of these switches have been taken out and replaced, including the 
one which broke down last week. There still remains in the 
streets five or six others of the same type. I now wish 
your instructions for me to take these out and replace 
them by others of a more suitable type. I believe the cost 
of these switches was originally £18 each. 
propose to fix would cost about each. The second switch which 
is used in the sub-station broke down on May 26 last, and was com- 
peer destroyed. This caused a shut-down on the cirouit for over an 
our. Previous to this I find that this switch had several times given 
trouble, and on March last one of them broke down at Hurlingham, 
and was so damaged that it was necessary to take it out and р зе it 
with temporary apparatus. I strongly advise the replacing of these 
switches by others of a more up-to-date type, and which could be 
more safely handled. As the matter was most pressing I have already 
put in hand a set for the Claybrooke-road sub-station, at a cost of £8 
each. We have eight sub-stations on circuit, each containing two of 
these switches. All these would need to come out and be refitted. 
It is essential that this be done immediately, before the winter load 
comes on, and I t you will not hesitate to pass my requirements 
immediately, as it takes a considerable time to get these delivered.” 
It has been decided that accordingly 16 sub-station switch boxes be 
obtained at a cost of £8 each, and six street switch boxes at an esti- 
mated cost of £10 each. 


COLONIAL NOTES. 


Melbourne.—Electric lifts are making steady progress and the 
demand for small motor power greater than present supply is able 
to meet. 

Ballarat.— Works of proposed electric tramways and improved 
and extended system of lighting in the city of Ballarat are still at a 
d but it is expected to start the tramway plant ereetion very 

ortly. 

Geelong.—Extension of private lighting and motor power in this 
city is steadily going ahead. The lock-up and gaol аге lighted by 
electricity. About 5-c.p and 16-c.p lamps are installed in latter, 
giving every satisfaction as regards uses and economy. 

Wireless Telegraphy.—Great interest is shown in this matter 
in Australia, but beyond а few feeble attempts with unsuitable 
apparatus, which as a result have given poor efteots, there has been 
nothing seriously attempted to prove the suitability of adopting the 
system along the coasts and between the islands. In this direction 

ere is & great future for wireless telegraphy in Australasia. 

Meoloort (Charlotte Plains, Victoria).—The system installed 
here is high tension of 6,600 volts, three-phase, transforming down to 
440 volts for motors and 110 for lighting. There are motors at present 

mping for two mines—viz., New Havilah and Pioneer—shiftin 
5,000.0 gallons of water per day, pumping 24 hours, The electrica 
weekly р is about 79, units. American Buckeye engines are 
used, and alternators of the General Electrical Company. 

Bendigo.—The tramways are giving great success. There is a 
double line from View-street to High-street, Eaglehawk, and from 
there a single line to Bernard and View streets, рше. In the town 
of Bendigo there is a double track in View and Mitchell streets and in 

rtion of Pall-mall. Fares are Id., 2d., and 6d. on the Eaglehawk 
ine. Extensions are to be made to Golden-square and White Hills. 
A single track to cemetery is just being completed. Steel poles are 
used in the town to carry the trolley wires. ‘These were supplied by 
Messrs. Prescott and Oo., of Manchester. Obtside ef the town belts 
wooden poles are used. Track raila are fixed in concrete and granite 
blecks, and is' undoubtedly one of the best laid down in Australia. 
At the electric power station Browett-Lindley engines are used with 
Silvertown dynamos. Tension about 550 volts (about 500 used on 
tramway). The switchboard, cars, sheds, offices, and all parts that go 
to form the whole system are very complete and in every way up to 
date. АП feeders are laid underground, both for trams and lighting. 
The voltage is 500 for trams and 440 for lighting and motor purposes. 
Public lighting is now being changed over to new Crompton dame of 
1,200 c.p. placed on suitable arms on the trolley poles in centre of 
track ; the lamps are in series of nine across the 440-volt cables. 

Cable Communications.—The Eastern Extension Company has 
secured а Federal Government agreement, This means that what is 
known as the ‘‘ Adelaide agreement," and which Canada objected so 
much to, will now operate throughout Australia. The agreement is 
subject to ratification by the Federal Parliament. There, however, is 
no doubt that such will be easily ziven, as there is now a great reaction 
in favour of the company. The public have secured all they require 
in the cheapening of cable rates, and though the battle against the 
eompeny has been a severe one, they deserve all they have won owing 
to the gener du manner in which they have met the public demands 
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This ent permits the company to open their own public offices 
throughout the States of the Oommonwealth, and thus deal direct 
with their customers ; but, in addition, it allows them to have their 


own land lines between the capitals of the States—a valuable con- 
cession, by which the public as well as the company will greatly 
benefit. e Pacific cable has had and lost its opportunity, the 

of which were flitted away through want of proper management, 
Feeling is bitter against such indifference, and it has been suggested 
to take away the control from a board and place the management and 
control of the cable amongst the postmasters-general of the self- 
governing States interested in the venture. 5 will have to 
be done, and that very soon, as Australia cannot afford to lose over 
£30,000 a year and grin and bear the loss. 


————— 


PROVISIONAL PATENTS, 1908. 


JUNR 29. 
14380. Improvements in or relating to contact breakers for 
induction coils. Herman Willem van Raden and Oarey 
Burt Robinson, 18, Hertford-street, Coventry. 
14476. Improvements in or connected with aro lamps. John 
Llewellyn Davies, 40, OChancery-lane, London. 


JUNE 30. 

14500. Improvements in overhead equipment 
traction, applicable also for use with other exposed 
conductors. Herbert Smithson and Edgar Ravenhill 
Sharpe, 6, Bank-street, Manchester. 

14587. A new or improved electrically - lighted olub for 
theatrical and like displays. Thomas Hamblet Davies 
and George Bert Davies, 7, Staple-inn, London. 

14539. Improvements in armature coils for dynamo-electric 
machines. The British Westinghouse Electric and Manu- 


facturing Company, Limited, Westin 5 Nor- 
folk-street, Strand, London. (The Westinghouse Electric 
and Manufacturing Company, United States.) 


14541. Improvements in galvanic dry cells. Georges Schauli and 
Wolf Loewenstein, 16, Devonshire-square, Bishopsgate-street, 
London. 

14548. Improvements in controlling devices for electric motors. 
David Leonard Lindquist, 45, Southampton-buildings, Ohan- 
cery-lane, London. (Oomplete specification. ) 

14548. Improvements in holders for telephone directory ecards 
and the like. Oharles Elmer Napp, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

14550. Imprevement in lifeguards for electrio cars and other 
vehicles. John Farrer Mason and Harry Kremnitz, 8, 
Quality-court, Chancery-lane, London. 

14551. Improvements in eleetric controllers for motors and 
the like. А Sundh, 46, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

14555. Improvements in controlling devices for cleetric 
moters. David Leonard Lindquist, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specification.) 

14555. Improvements in and relating to clectromagnets, 

David Leonard Lindquist, 45, Bouthampton-buildings, 

Chancery-lane, London. (Complete specification.) 
ents in oil switohes. Henry Price Ball, 18, 

Buckingham-street, Strand, London. (Complete specifica- 

tion.) 

14561. Improvements in automatic circuit breakers. Henry 


16560. 


Price Ball, 18, Buckingham-street, Strand, London. (Oom- 
plete specification. ) 
14862. Improvements in cirouit breakers. Henry Price 


18, Buckingham-street, Strand, London. 
fication. ) 

14508. Improvements in electric switches. Henry Price Ball, 
18, Buckingham-street, Strand, London. (Complete speci- 
fication.) 

14566. Improvements in means for electrically driving centri- 
fugal engines. Herbert John Haddan, 18, Buckingham- 
street, Strand, London. (The American Tool and Machinery 
Company, United States.) (Complete specification.) 

14575. Improvements in holders for electric 
lamps. Peter Kleber, 65, Ohancery-lane, London. 
plete specification. ) 

14597. Improvements in machines for making bases for cleetric 
lamps. Edgar Alfred Carelan, 83, Cannon-street, London, 
(The General Electric Company, United States.) 

14596. Improvement in electric motor-driven machine tools. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Hlectric Company, United States.) 

14601. Improvements in ooin mechanism specially applicable 
for electricity and other meters. Edward Du Bois, 
Norfolk House, Norfolk-street, Strand, London. 

14602. Improvements in coin mechanism specially applicable 
for electricity and other meters. Edward Du Bois 
Norfolk House, Norfolk-street, Strand, London. 

JULY 1. 

14610. A dynamo-electrio generator for the production of 
high-voltage continuous currents witheut commuta- 
er Frederick Hamer, Anchor Bridge House, Hayes, 

егех. 


(Complete вресі- 


t 
(Com- 
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14654. Mode of and apparatus for converting the energy of 
fuel into electric energy. Hugo Jone, 36, Chancery-lane, 
London. 

1055. Regenerative voltaic cells and mode of operating the 
same, Hugo Jone, 36, Chancery-lane, London. 

16656. Mode of = apparatus for heating voltaic celis and 
restoring the battery products thereof to the original 
state. Hugo Jone, 36, Chancery-lane, London. 

1471. Improvements in electrical shot-firing or like apparatus. 
Robert Charles William Wood and George Clifton, 111, 
Hatton-garden, London. 

1497. Improved manufacture of frames for dynamo-eleotrio 
machines. Siemens Bros. and Co., Limited, Birkbeck 
Bank - chambers, Southampton - buildings, Chancery - lane, 
London. (Siemens und Halake Actiengesellschaft, Germany.) 


JULY 2. 

14731. Improvements in and appertaining to holders for 
electric incandescent lamps. Charles Harold Jones, 9, 
Tempest Hey, Liverpool. 

14728. Improvements in or connected with primary electric 
batteries. John Crisp Fuller, 33, Chancery-lane, London. 

14731. Improvements in olectrolytio separation of copper 
and nickel from matts or ores. Percy Richard Julius 
Willis, Fife House, Kingston-on-Thames. (О. 8. Shields, 
Canada. ) 

14754, An improved electric lamp. Obharles Olare Regnart, 29, 
Anson-road, Cricklewood, London. (Complete specification.) 

1477€. Improvements in electrio motors or dynamos. William 
Ernest Burnand, 124, Oakbrook-road, Sheffield. 


JULY 3. 

14814 Improvements in or connected with electrical resist- 
anees or rheostats applicable as a regulator, motor- 
starting switoh, or the like. Sydney George Brounger 
and William George Haywood, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 

14829. ee construction of apparatus for telegraphing. 

or signalling through space. Anthony Bernard Tubini, 

173, Fleet-street, London. 


JULY 4. 

14877. Mounting electrical fittings on or in metal bases, 
frames, and cases. August Eckstein and William White, 
Peel Works, Adelphi, Salford, Manchester. 

14883. Improvements relating to electric motors. Rudolf Klemm 
and Felix Reiss, 72, Cannon.street, London. (Complete 
specification. ) | 

14968. Improvements in or relating to oclectric contacts. 
Ernest Edgley Prestwich and Ernest Charles Lea, 70, 
Chanoery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published July 23, 1908. 


1902. 

12463. Electrical measuring instruments. Weston and Benecke, 

15119. Method of providing copper cables intended for use as 
electrical conduoters with solid ends. Hardingham. 
(Felten und Guilleaume Oarlswerk Actiengesellschaft. ) 

10041. Electrical resistances. Reyrolle. 

16079. Electric motors for ceiling fans. Rollo. (Swan.) 

16005. Contact fingers for clectric controllers. Lake. (General 
Electric Company.) 

10999. Apparatus for eleotrio transmission, more particularly 
adapted for operating and oontrolling automatic 
type-setting and composing maohines. Lagarde. 

10984. Electrodes for secondary batteries. Gouin. 

17394. . machines. Lake. (General Electric Com- 
peny 

17385. Means for regulating electric circuits. Lake. 
Electric Compsny.) 

17369. Insulation of high petential electrical apparatus, Lake. 
(General Electric Company. ) 

17794. Apparatus for actuating the electrical controlling 
appliances of the metors of electric railway cars. 
Siemens Bros, and Oo., Limited. (Siemens und Halske 
Actiengesellschaft.) 

190998. Electric switohos, Lake. (General Electric Company.) 

18320. Controllers for olectrio metors. British Thomson-Houston 
Company, Limited. (Dutton.) 

18322. Fuseless rosettes for electric circuits. British Thomson- 
Houston Company, Limited. (Wirt.) 

19328. Systems of olectrio moter control. British Thomson- 
Houston Company, Limited. (Case.) 

18390. Armatures for dynamo-clectric machines. 
Thomson-Houston Company, Limited. (Reist.) 

18331. Means for regulating dynamo-electric machines. British 
Thomson-Houston Company, Limited. (McKay.) 

18786. Electric arc lamps. Bremer. 

1023. Electric meters. Lake. (General Electric Company.) 

19026. Electrical transformers. Lake. (General Electric Com- 


pany.) 


(General 


British 


18933. 

Milnes. 
19208. Trolleys for electric traction. Roberts. 
19498. Electromagnetic brakes. Childs. 


Safety appliances or trolley catchers for electric cars. 


20840, Form and construction of wire used for the trans 


mission of electrical energy. Hopkinson. 
. Electrolysing processes and appliances, Wetter. 


(Elec- 


trieitats-Aktiengesellachalt, vorm Schuckert und Оо.) 


1905. 
. Electrio batteries. Piqueur. 


. Casings and globe holders for oleotric lamps. Kueebuch. 


1. 75 applied for under International Convention, March 21, 
) 


7980. Self-registering olectrically-operated sectional targets. 


Peters. 


8389, Electric accumulators. R. Trib und Co. 


(Date applied 


for under International Convention, April 19, 1902.) 


8519. Electrio are lamps. Gore. 


ways. Page. 
pany.) 


Page. (Adler.) 


. Insulated joints for the rail sections of electric rail- 
(Weber Railway Joint Manufacturing Oom- 


Self. regulating systems for electrio light and power. 


11840. Field magnots and like electrical apparatus, Bláthy 


. Electric pocket lanterns. Gloerfeld. 


12119. Methed of receiving electrical vibrations with the use 


of electrolytic oells. Evans. 


Gesellschaft. ) 


(Allgemeine Electricitüte- 


COMPANIES’ STOCK AND SHARE LIST, 


Name. 


5 and Industrial. £ 
Co., j дш бош, Lh: ‚ Nos. 1, 70, 


6 per cent. Cum. Pref., 1- 100,000 
—— 44 per cent. Mortgage "Ређе MLUPES .............. 
РЕШ ra поло Houston Co., 44 per cent: lst Mort. Deb. 


5352 Ce ean „% 6 „%%% %%% % „„ „„ „ „ „ „ „ ee „0 „„ 


„„ „ „ eee 


— 4 per cent. Mori: D Stock .......... 100 
Brush Electrical] Engin inary, Nos. 1-106,731.... 2 
— Non. Cum., 6 per cent. Pref. .................... 
—— Hi per cent. lst Debenture Stock ................ 100 
2: pe os cent. дпа Debenture Stock ................ 100 .. 
Callender's able, Debentures................ eee eren 100 .. 
——— Oorduummt sencnsksusevrcssssessee 5-22. 
——— 5 per cont, Prei. 5 
Crompton and (o . . 8 
-D par oon cent. Debentures .......................... 100 
Edison Swan United, ‘‘A” Shares, 1-99261 .......... 
' A" Sharee, 01017,130 ........ 
5 per cent. Debentures .......................... 


4 per cent. Deb. воа, 
Blectric Construction, Limi 


7 per cent. Cumulative Prei... Ps 
6 ver cent. Perp. lst Mort. Deb. 100 
Ferranti Limited, 5 per cent. n Mort. Deb. Stock, Eed. 100 .. 
General тоно Company (i a Do ег ск Cum. Pref... 10 .. 
cent. 1st Mort. Deb. Stock ................ . 100 
W. T. He ey's Telegraph + Deb, о аена вав 5 
PEE 5 n 8 
рег гер t. Debent uren Q. 00 
Indis Rt Rub Gata ксл ы and Telegraph Works ...... 10. 
4 per "oent. Debentures .......................... 100 . 
Parker, Thos., Limited, Ordina 33 РЕ i РИЯ 10 . 
Telegraph Construction and tenance ................ 18 .. 
— 5 per cent. Bond F 100 .. 


Eleetrle Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. 
and Conv. .... 100 .. 


cent. Deb. Stk. Certs., Red. 
and Poole, 
—— 44 per cent. Cum. Pref., 7 


——— 41 per cent. Debenture Stock, Red. .............. 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
1st Debenture Stock, 


Brompton and Kensington, Ordinary ................. oo 
—7 cent. Preference ee . q 

Calcutta о SRRI Corp., Ordinary, Nos. 1-40,000.. 6 

Cambridge Bieotrio Supply Min Ltd., £10 Ord. 8 


*«*.06«€902000500029009060292069 


Chelsea 5 Supply J VU UTE EE T PECES b 
1i sede den cent. De eben tee еен осо КККК dada 100 
City of London, Ordinar j.. 10 
——— 6 per cent. Cumulative ff AVV 10 
5 ы cent. Debenture Stock .................... T 


k 

1: per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 
County of don and Brush Provincial, Ordinary 

6 per cent. . Pref. 

44 per cent. Debentures Prov. Certa. АП 


Edmundsons' Electricity Corporation, Ordinary,1-50,000.. 6 .. 


6 per cent. Cum: Pre o.. 6 

т cent. First Mort. Deb..................... 100 .. 

Electrie Lt. & Tractn. Co. of Aust., Ld.,6 3 5 .. 
5 per cent. ререпбого Stock, KGet... 100 
Folkestone Electric Lo td., Ord. Nos. 1:10,000...... 5 

r cent. ао Stoc i ap a eee weenie 100 . 

Hove El c Lighting, Limited, oui. 115,000 .......... 5 .. 
& Knights Elec. Lt. Ltd., Ord., 1-21,000 5 
——C 4 per cent. Debenture Stock Red. ............ _. 100 


§,000 @eees ee 
6 per cent. Cum. Seton Peet 15,001-22,500 P UU 


^i per o uds Cant Pe 5 .. 
ty Undertaking," 4 p.c. Cum. Pref., 1-40,000 5 .. 
4 per cent. penen: ure Stock, Red. (Prov. Certa. jJ. 100 .. 


uu Laat price 
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Name. aa Last price. Name. аз Last pstep 
£ £ £ £ 
Kensington and каше and Notting Hill ........ 100 .. 103-106 British Electric Traction, Ord., 1-300,000 & 60,001-90,000.. 10 — 15-154 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93104 6 per cent. Om. Pf., 50, 001.60 0000. — 12.128 
London Electric, OrdinaiinnKM“i . ꝗ. S .. 2-25 5 per cent. Perpetual Debenture Stock .......... 100 .. 122. 
6 per cent. Pre ·Tff i 5 .. 54-6 Buenos Ayres and Belgrano Tram., W 1.100, O00 — AŠ 
4 per cent. lst Mortgage Debenture Stock, Red... 100 `.. 10-102 ‘‘A’’ 6 per cent. Cm. ibd 40,000 JR Ra dais aue d b — o 
Меторо!їаһп,Ога4шагу..............................++.. 10 .. 174-18) B“ 6 per cent. Cm. Pf —— 5 .. 5 
44 per cent. First Mortgage Debenture Stock .... 100 .. 108-112 5 per cent. Deb. Stock, n РИУ . 100 .. 105-108 xd 
34 per cent. Mortgage Debenture, Ned 100 .. 97-100 Prov. Cert., all paid ............... bera prai ер 100 .. 397-100 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 . 100-103 Cape Electric Tramways, Nos. 1-480,000 .................. l .. 24:23 
ӨЇ@ӨГӨПСӨ. ooo dos reed eroen aonek EA HR LR eens 4 .. 102-105 City of Birmingham Tramways, 5 per cent. Cum. Prei. 10 .. 
Notting Hill Electric Lighting... : re xd 4 per cent. 1st Mortgage Deb., 1-5,000 (1917) . 100 .. 99-1 
—— — per cent. First Mort. Debs., Nos. 51 POE ). 1 Colombo Electric Tramways and Lighting, 5 per cent. Ist ; | 
Oxford Electric, Ordinary, 1-96 and 407.14, 3 10 А 5-6 Mortgage Debenture Stock, Red. .................... 103-105 
4 per cent. Debenture Stock .................... 100 .. 93-101 Cork — c Tramways and Lighting Co., Ordinary...... 10 .. 15-14 
Royal Electrica] Company of Montreal, М per cent. First 5 per cont Cum. Pref. eoo ð ена 10 . 11-12 
| Shares Mortgage Debentures ........................ 100 .. 100-102 Dit 8 1 8889 
Smithfield Markets Electric Supply, Lid, Or, 119000... Б .. ^ 33 Dublin United Tramways (1896), Ord., Мов, Nos. 1-60,000 ...... 10 . 1414 
4 per cent. e N 100 .. 88. 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 1510 
South London, Ordinary ................................ 5 . 34-4 34 per cent. Mort. Debs., 1-3,000, Red 100 `. 94-97 
8t. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . 154-164 . | Imperial Tramways, Ordinary.................. sie безек all .. 99-224 
7 per cent. Рге!................................. 85s 88.151 6 per cent. Cum. Pref. ............... T al .. 111111 
34 рег cent. Реб................................. 100 .. 101 xd at oer cent. Deb. Stock ........................ 100 .. 11411 
Urban Rlectric Supply Co., Ordinary, 830,007... 5. 5 Isle of Thanet Electric 9 050 sand Lighting, 5 per cent. 
5 per cent. Cumulative Preference, 50,001-80,000 5 .. 5. Cum. Pref., Nos. $0,001-60,000_........................ б 44 
Westminster, Ordinary —————————— e 5 12-1 рег cent. [өе анта ee 100 92 
— 5 per cent. Cum. Pref., 110,101-158,251 .. .. ...... 6 . 64-68 xd —— and District Lighting and Traction, Pref... 5. Sr 
London United та Пт per er oent, it, Oum, „Pref. ........ 100 i DEBE 
per cen 8 k, оо оо E E E „ E ее "9 
Electric Railways.— Metropolitan Electric Trams. 1 0 „би % 17 4 
| пагу... : s А per cent. Cum. Pre -814,016............ 5 - 
MM "per cont. ra HELZSZILZQIZILNZIMO П 10209 | New General Traction, Ordinary seines 5l — p 
deferred ...................... . 107-110 Es 
- 4 p.c. Deb. Stock (Prov. Script Certa., fully paid). . . 117120 5 per cent. Mortgage Debentures, 1-1,713(Regd.). 100 .. 91-96 
city and dn London, Consolidated Ordinary .......... 18 is |1018, Oldham, 5 735 Pret Ordinary............ D s un 
5 por cont, pebantare ˙ 111 o НӘЗ | perth Beg ramwaye (W.A.)5 por oent 1612000 ИЕ 100 1: йа 
басо асос овен 100 .. 129-132 Potteries Electric Traction, inary, 20 scans 10 . 9419) 
VV 100 — 128131 5 per ceni, Cum. Fret. 00 8 GE no Qi 
rpool Overhead, 5 per cent. Pref. .................... — . 13-13, | ——— percent. Debenture Stock.................. 22 . 
is Ordinary, I. 0. 8000 ant йө ae ec aaa — — mq South 0000 Electrio Traction and Power Company— : : 
—— per cent. Mortgage: Debentures, Red., 1-1,700 .. — .. 102-104 E té e еб жэ by 
909606995000 Oe овоо 99 9 5 == mo “4 mes 88-101 £101 154 6 per cent. Preference... ез % %%% „%% %% „%% „ „% оо 1 1 
R " ——— £528,093 44 per cent. Debenture Stock ........ 00р... 100 p.o. 
ric Tramways.— 
meek 60.001 y е didi | Telephones.— 
Ang е tine, 1- 6 „ 2 „ „6„„ „ „6 %%%%%//% „„ . m 
2 ermagent 6 per cent. Donentnre Stock, 1888.... 100 .. 124-129 xd National Telephone, Preferred .......................... 100 . 102-104 
Blackpool and Fleetwood Tramroad............. SISSE i 10 .. 134-144 Deferred Stock ö . 100 .. 82-84 
Brisbane Tramway Invest., Lim. Ord. 1-75,000 .......... 23-34 b per cent. Cum. First Prei 10 . 13-14 
—— per cent. Cum Cum. Pret., Nos. 1-75,000 ............ б 41-4 ——— per cent. Cum. Second Pref. .................. 10 — 12-15 
——— 4} per cent. Deb. Stk, Red., Pu Certs. all pd. 100 .. 100-103 xd —— 5 per cent. Non. Cum. Third Pref. .............. 5 a 5-54 
British Columbia Electric Railway Co., Оте: Nos. 1-20,000 100 .. 69-72 34 per cent. Deb. Stock, ке ——— Máá ——— 100 as 96. xd 
Non.Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 100 .. 92-96 4 per cent. Deb. Stock, Ro.. 100 . 101-105 
—— 44 percent. lst Mt. Debs., Nos. 1-6,280, of £40 each 40 `. 104-106 p.c | Oriental Telephone and Hlectrio Company — - ПП 1 Т 1316-1516 


—————————————————— се — —̃— ——ẽ— — — . — — — — 


TRAFFIC ЕЕ: AND ACCOUNTS FOR ELECTRIC RAILWAYS AND MEAN ATUS 


Miles of 
Traffic Returns for Increase or T 2 Accounts for past year. 
k летове single track Cost 
wee ecrease, open. | 28 
Line Receipts per CAT 
, Current c Qn А | Total Passengers | Car miles | Pas- | Car | Mile of | mile, 
у 903 е 905 А 4 = „© : , 
| Ending 1905, | 1902. Week, year. 1905. | 1902. | Ending receipts carried. run, s’nger mile, track. 
di. RIA S. Lh M | Е ME S d ў 616г S£ {a 
Aberdeen Corporation June27| 1,247 | 1,295 4i 4,863 | 191 | 174 May 5)| 57,951 3,099,715 794,641 | 098 | 1502, 1,970 | 6'14 
Ayr Corpor ation. ery аа — 8 6 Sept. 25 12.503 2,979,276 e J 1:00 10754 1,560 4*7 
Julv 4 5.335 1833 |+ 562 + 6.576 61 6, — — - - — — — 
Birmingham Tramways ........ у “ * 2 Ц j : келд „ > ne s =t. эе 
Blackburn B Tramways aiu n ae June25 909 1,19 236 | + 674 24 24 March 259 40,964 1,254,105 826,558 1:36 | 11:87 | 1,705 7-44 
d í 95 9l 937 | + 1,152 17] 164 51 211,168 6,169,121 724,443 1:52 | 108 — — 
ackpool Corporation July 2 391 1,491 1 і } » ( 121 784, i 
Blackpo jl- Fleetwood Tramways) June30 839 765 + 156 | + 1,059 | 164 163 Dec. 51 50,925 | 2,049,677 | 584,989 | 5°62 |12:68| 1,952 | 6°99 
Bolton Corporati Im . . . . . . July 9| 1,920 1,664 | + 251 + 5,425 20 29 March 31! 85,704 | 17,761,605 | 1,896,247 115 |1075| 5,450 | 5:87 
journemouth Corporation n 4 1,001 — s: — 103 = | -= = = | — — 
Bradford Corporation ЧЧ o5 9 1,051 5,591 Tt 410 t : f (0 59 а " p. Tani | Less A - 
Brighton Corporation.. » 9 81 935 48 | + 5,2 55 „» 81 10,452,508 | 1,051; 1-00 | 10°10 = 
T ү 8 065 ^ 311 | 814 ^ 21/921 48 ] Q9 í Е Xf) 9282 1 
Bristol Tramw ays C ompany У - ) 21 ) sa des E * 2 . 914 914 Dec. 31/22? ‚480 41,192, JJ | ә, 72А, 114 | 1'50 988 4,548 — 
Burnley Corpor: Nom » t (22 ( T ^J : = = = | = 8 ел 
| 
27 2 (ИМ 234 д. 5 d 155 — | = 
Cardiff Corporation ..... .. Junezi é, VOJ 6,694 “ , | Mega | 
Carlisle Tramways Comp: пу. — 7 —Ó жее a i = vM + 3l 2 | 45, 2,216,585 520,129h үе | -= ы 
Central London Railway........ July 4| 6,788 7,190 40 — ^M t „ 511567,245 ,905,110 | 1,276,971a | 1:87 | 65%6а 59,076 | S 6a 
City and South London Railway 9| 2,405 | 2,821 566 68 | „ 511165, OO 18 059, 5190 | = - | == 
| -+ "mn" , | | 
- з "m " 4 m f ()5 77 Fr 1 — | - = — 
Cork E. Т. and L. Company .... E оа ax l 1^ 1 8 \ 7.92 ; 7 11 ZAN 725 | 954 97¢ | 1-905 7117 z 
Darwen Corporation 2 70 42 x (29 March 319 12,541 2,960,755 | 204,279 |125 |11%5 | 1,707 9:56 
Dover Corporation YT at 0 -— f , — ә s —_ =i ä р * - PA 7 
Dublin & luca Electric Railway „ 5 ^ il2|- 42 400 Dec. 51) 8,795 564,796 102,08, "81 |1562 859 7°68 
"m i^ ` 1 y 2 07 14 2 = = Р Р m күт rw AT " 
Dublin U, d co — TOU NE XL. ‚212 2,071 L4 j 46 | 46 | March 31/126,121 | 23,555,155 „429, 355 123 882 2,741 | 506k 
Dublin 8. District, Electric .... | - D» i 5 | p| ze n7 „ 2 < a3 
Dundee City Tramways ........| » | 801 919 + ы: s 4 22 - 22 May 19 35,874 | „083,92 a | 752, Ци E 11'21t 1,630 — 
East Ham Corporation m" A 773 ico |+ 2 4,006 | 10°75 | 7°52 | March 51) 25,541 | 9,971, 0,224 | "61 E 2997 | — 
T ' * = | | — — 
Farnworth U. D. CO. ч 1 z E ы | | 
Glasgow Corporation .......... „ 4 14,236 | 12,410 124 101. Ma ) ) | 177,179,9 49 14, P — 
Halifax Corporation............ - | Ne | 213 z [1-4 Р " 
Huddersfield Corporation ...... „= (Re 49 1,045 |+ 4 4 35 March 51 NU 58,215 | 1,2] ) 14 1114 1,618 6:58 
Hull Corporation, E. S. „ 4| 1924 | 1,789 |+ 134| + 1,520 | 19 | 19 | „, 31] 87,707A} 21,065,999 | 2,218,696 |100 | 949| 5,001 | 507 
Ilkeston Corpor ation ааш. ES » 4 219 — - 7 / i А 
Kirkcaldy Corporation ........ | a 2 E _ | = гэр рот М 
Leeds Corporation cGesooasenes T + 6,085 9.12 L - (eo 77 Marci Um ) 57, SE" ANE Y 651 111 10 4 5,285 — 
Liverpool Corporation June27 | 10,774 | 15,032 4,25: 9,725 | 101 95 Dec. 51/504, 304 108, 906,472 11, 705,425 111 10˙54 5,000 | 6:88 
= | 
Liverpool Overhead Railway.... July 5| 1,672 1,595 154 154 June 50) 79,252 | 10,466,726 „18 6 | 19. 19.30 5.110 — & 
Newcastle-on-Tyne C orporat ion + S 2 56 6 Dec. 15 127,852 | 28,411,899 | 2,767,444 14 08 |1109 | 5,551 — 
Portsmouth Corporation 209 ) Sept. чл 31,09: 8 ja 12% 15170 1,645 | — 
tochdale Corporation .......... н | 149 +5 March ol) 0,410 ; "1 Ma! y тӘ 158 | 102i Life 06 
Salford Corporation . - : -— Vets | 2 | “ыз 1 
Sheffield Corporation .......... T iis = +63 Mar 121 19,176 бә] y (91,9 | v 3» 12 01 | 4,140 1 oe у 
Southampton Corporation ...... * 1.105 1,909 + 11 11 » - ы 4,054,524 (92,814 0:946 11:456| 5,760 — 
Sunderland Corporation » à 1,95 1,520 1 18°45 1 , ^U 15,987,121 1,270,957 105 |11 о | 5,245 643 
| Dy 7 ^r 10° 1 78 4. 32 | 11°47) 2,981 697 
Wallasey U.D.C. .............. з | | 2, 
| | | 
& Train mile, 


Includes maintenance of permanent way and proportion of profits paid to the tramway com es for term of unexpired lease. 
А Half-year’ f Includinggone of 


a figures. с Pamolude rail and 


horso traction. g 1903, 
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NOTES. 


Society of Arts.—Notice is given in the Journal of 
the above society that on Monday, the 6th inst., at their 
first meeting, the council elected Sir Wm. Abney, K.C.B., 
D. C. L., F.R.S., as chairman for the ensuing year. The 
various committees were also reappointed. 


Literary Notice.—Mesars. Spon, of London and New 
York, are about to publish a new work by Mr. William R. 
Bowker, M.LE.E, entitled “Practical Construction of 
Electric Tramways.” Mr. Bowker, besides being a civil 
engineer, is lecturer on physics and electrical engineering 
at the Halifax Municipal Technical School. 


Automobilism in Ireland.—The members of the 
-Automobile Club have all but completed their engagements 
in connection with their fortnight's tour in Ireland. At 
the end of last week Cork was made the centre of attrac- 
‘tion, and some interesting speed trials were successfully 
‚ carried out over a two-mile straight and level course in the 
‘western suburbs of the city. The competitions again 
‘excited keen enthusiasm, and the same may be said of the 
trials which have taken place during the present week 
They included a motor boatrace at Cork and further hill- 
climbing contests at Killarney. Some 60 cars are taking 
part in the tour through the South of Ireland. 


Emanations of Radium. — Researches are being 
made by Sir Wm. Crookes and Prof. Dewar into the effect 
of extreme cold on the emanations from radium. To detect 
the emanations, the experimenters allowed them to scin- 
tillate on a blende screen. It was observed that cold pro- 
duced by liquid air stopped the emanations, but this was 


found to be owing to the effect on the screen, not on 
. the radium. Sir William and Prof. Dewar have also 
observed in the eourse of the experiments that the property 
| possessed by radium emanations of rendering the air a 


‘better conductor of electricity is not lost at the low 
‘temperature of liquid hydrogen. An electroscope charged 
with electricity leaked into the air when radium in a tube 
wf liquid hydrogen was brought near to it. 


Electricity in Train-Lighting.—Speaking of elec- 
tricity in a report on the railways of India, prepared at 
the instructions of Lord Curzon, Mr. Robertson regards it 
as specially adapted for lighting trains in India on account 
of the absence of heat. He remarks with truth that the 
electric lighting of trains has passed beyond the experi- 
mental stage. It effects considerable saving in upkeep and 
working expenses, and Mr. Robertson emphasises the fact 
that English and Continental railways are now adopting 
the system very extensively. Its introduction on the 
Indian railways would also permit of fans being provided 
in carriages during the hot weather at comparatively little 
eost. The report makes no mention of electricity in its 
application to railway working, but perhaps the time is 
not yet ripe for this more recent adaptation so far as India 
is concerned. 


Institution Journal.— Vol. xxxii, Part 1, of the 
Journal of the Institution of Electrical Engineers has been 
published. It contains the following papers, with the 
diseassions thereon: “А Study of the Phenomenon of 
Resonance in Electric Circuits by the Aid of Oscillograms,” 
by Mr. M. B. Field, before the Glasgow Section, also 
abstract of same before the London main section ; 
* Distribution Losses in Electric Supply Systems," by 
Mesers, А. D. Constable and E. Fawssett; “Divided 
Multiple Switchboards,” by Mr. W. Aitken; ‘ Methods of 
Supporting and Protesting Inside Conductors,” by Mr. 
“©. L. Faleonar; “Some Notes on Continental Power- 


\ 
House Equipment,” by Mr. H. L. Riseley; “Network 


Tests and Station Earthing,” by Mr. А. ЇЧ. Taylor; Jad 
“Arrangement and Control of Long-Distance Trans- 
mission Lines,” by Mr. E. W. Cowan. | 


Telephone Competition at Swansea. — The 
National Telephone Company are pursuing their usual 
tactics at Swansea. As was the case at Glasgow, Tun- 
bridge Wells, and elsewhere, they have been forced to 
lower their tariff in face of the formidable competition 
which will shortly be offered by the municipal exchange in 
the provision of an efficient telephone service in the town. 
The Corporation’s system will be opened on Oct. 1, but the 
company have not waited till then, and are already bringing 
out a new scheme of charges by which subscribers may have 
a certain number of free calls for $5 per annum—the same 
charge as the Corporation propose to make for an unlimited 
service. The advantage is then on the side of the muni: 
cipal exchange, even if the natural feeling of gratitude on 
the part of the citizens to the Corporation for providing 
them with an efficient and up-to-date service at reasonable 
rates, were not enough to ensure the popularity and 
ultimate success of the new enterprise. 


Steam-Turbine Installation.—A case has arisen in 
the States in which trouble is sometimes exporienced ina 
hydro-electric plant by the failure of the water power. It 
has therefore been decided to instal a steam-turbine, which 
will be used for relay purposes. Electric power is utilised 
almost entirely for driving the machinery in the factory, 
but a small steam-power plant is also employed, which will - 
supply steam for driving the turbine. It is a 540:h.p. 
machine, taking steam at 165lb. pressure, after it has 
traversed the distance of 350ft. separating the boiler-house 
from the engine-house. Before entering the turbine the 
steam will be superheated about 100deg. F. by means of 
an independent superheater, fired by waste hydrogen gas 
rising from electrolytic baths used in the process of manu- 
facturing at the factory. The gas has heretofore been a 
waste by-product. The steam economy is estimated at 
about 13°5lb. per electrical horse-power hour, which means 
about 11lb. per indicated horse-power hour. 


Tramway Subways.—Under this heading last week 
we announced the decision of the London County Council 
to send its chief engineer to the States this summer to 
enquire into the methods of construction of tramway 
subways in that country. Ву an unfortunate slip we 
referred to Mr. J. Rider, the Council's electrical engineer, 
as being the gentleman in question. It should, of course, 
have been Mr. Maurice Fitzmaurice, who is charged with 
the construction of the authorised tramway subway under 
the new thoroughfare from Holborn to the Strand. Mr. 
Rider has, as our readers know, already been to America 
to familiarise himself with tramway matters as conducted 
over there, and the experience he gained two years ago 
will hold him in good stead in carrying out the electrical 
work connected with the Council's new venture. We wish 
Mr. Fitzmaurice all success in his impending visit to New 
York and other American cities, and trust the informa- 
tion he may gather will prove of value to him in carry- 
ing out the important scheme with which he has been 
entrusted. | 


Post by Electric Trams.—The system of posting 
and collecting letters by electric trams, which has been 
successfully tried in some of the northern towns, is being 
adopted on the electric tramway system of Sydney, in 
New South Wales, but on a more extensive scale. The 
scheme includes the erection of a small clearance office at 
one of the important termini, and letters as they are cleared 
will be sent off by messengers to the General Post Office 
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every 15 minutes. In this way, it is believed, communica- 
tion between the suburbs and the city will be greatly 


expedited, and this has certainly been the experience of 


those places which have adopted the system in this country. 
It is also proposed to arrange for boxes to be put on cars 


running to the railway station, so that letters too late for 


the general mail at the Post Office may be posted on any 
car reaching the station before the departure of the mail 
train. There is some difference of opinion at present as 
to the rates to be paid by the Post Office for these 
privileges, but it is hoped that a fair agreement may 
be come to which will allow the scheme to be put into 
operation. 


The Telephone in South Africa.—As in most things, 
South Africa is making good progress in matters telephonic. 
A long-distance telephone line has lately been put in 
operation between Johannesburg and Pretoria, and is likely 
to lead to other extensions. The tariff adopted is fairly 
liberal in the circumstances. A three minutes’ conversa- 
tion for distances up to five miles costs 1s.; between five 
and thirty miles, 2s. 6d.; between 30 and 50 miles, 3s. ; 
and between 50 and 70 miles the charge is 3s. 6d. Among 
the towns in South Africa which are proposing to establish 
telephone exchanges is Aliwal North, on the border of 
Cape Colony. Johannesburg, too, is planning a telephone 
system, or, rather, an extension of the existing system, 
sufficient to accommodate 10,000 subscribers. The proposal 
is to put the mines in telephonic communication with the 
city, which is an undoubtedly enterprising scheme. We 


understand that the first instalment of the material for 


the underground work has been ordered from this country, 
and the work of building up the system will be under- 
taken in sections extending over а period of two years. 
Additions to the equipment of the central exchange are 
also in progress, and arrangements are rapidly being made 
for an early inauguration of the first portions of the new 
system. 


A Shock of 5,500 Volts.—A Continental exchange 
describes an extraordinary case in which a workman was 
subjected to a discharge from a 5,500-volt three-phase 
circuit for the space of five minutes and survived. He 
appears to have suffered no permanent injury except to 
his hands, which were so severely burnt that it was con- 
sidered that amputation might be necessary. The upper 
skin of the front and back of the hand, and of the left 
forearm, was entirely detached from the lower skin, and 
was completely charred and dried up. The under-skin 
looked as if it were cooked, and had lost all sensation. 
The sole of the left shoe was perforated and torn away 
in places. The unfortunate man was suspended for five 
minutes from the live wire, and bystanders assert that 
flames were seen proceeding from his hands and feet 
Dr. Jellinek, who delivered a lecture on this case to an 
Austrian medical society, came to the conclusion that 
10 h.p. to 12 h.p. raged for five minutes in the body of 
the unfortunate workman, but, in making this calculation, 
it is doubtful whether he made sufficient allowance for the 
very high resistance of the charred skin and the leather 
soles of the boots. It is, however, а remarkable fact that 
a human being should suffer such a shock under the most 
favourable conditions and survive. 


Institution of Mechanical Engineers. — This 
institution will hold its summer meeting this year in 
Leeds, opening on the 28th inst., under the presidency of 
Mr. J. Hartley Wicksteed. Conference business begins on 
the morning of that day at the Leeds Philosophical Hall, 
and will be continued the following day, opportunity being 
afforded at the same time for visits to a large number of 


works in the city and district. On the 30th expeditions 
are planned to Doncaster and Frodingham, to Farnley Iron- 


works, to Normanton, and to Wakefield ; while Friday, 


the following and last day of the meeting, is to be devoted 
to pleasure excursions to Ripon and York. One or two. 
social functions in connection with the municipality have 
also been arranged. On the programme of serious business 
five subjects are down for consideration. Mr. Henry 
McLaren will introduce a discussion on “ Economy of Fuel 
in Electric Generating Stations.” Mr. H. Ade Clark will 
contribute a paper on “The Diesel Engine,” and Mr. 
Arthur Greenwood one on the “ De Laval Steam-Turbine.” 
Mr. R. H. Fowler will deal with the question of “ Roofing 
Existing Shops while Work is proceeding,” and Prof. Hele- 
Shaw is to describe a “New Form of Friction Clutch.” 
Mr. E. Kitson Clark and Mr. Christopher W. James are 
acting as joint hon. local secretaries to the conference. 

Electrical Separation of Metals.—In a note com- 
municated to the Paris Academy of Science, D. Negreano 
suggests a novel process for separating metallic powders 
from inert matters. On an insulated metal plate the 
pulverised mixture is placed, the plate being connected to 
the negative terminal of a Wimshurst machine. Оп bring- 
ing up to the plate а metal disc connected to the positive 
terminal of the machine and projecting the pulverised 
substance in a vertical direction by means of a special 
blowing machime, the metallic powder is found to be 
repolled and partly deposited on the upper part of the 
disc. The separation will occur readily when operating 
with sand and metal grains; experiments with sand 
grains and very small copper and bronze grains have 
shown nearly the whole of the metal to be deposited 
on the disc. This phenomenon is explained as follows: 
in the space between the metal plate and dise, the 
eombination of which constitutes an air condenser, the 
field being uniform, the flux will be perpendicular to 
the disc; in the neighbourhood of the edges of the disc 
the lines of force will undergo а bending effect, so that the 
lines parting from the plate beyond of the surface facing 
the disc will be curved in towards and made to terminate 
on the latter, this being the path followed by the metallic 
particles deposited. The above process may serve in some 
cases to separate a mixture of finely divided metals. When 
applied to a mixture of brass and copper particles, for 
example, experiment shows that the brass will be repelled 
and deposited on the metal disc. The process may, as well, 
be applied to separating the metallic part of an ore from 
the gangue. 

Lighting Our Coasts.—The Prince of Wales had 
some interesting subjects to dilate on when, in his capacity 
of Master of that ancieat corporation, Trinity House, he 
presided over the annual dinner at the latter end of last 
week. One of these was the lighting of our coasts, and 
Lis Royal Highness truly remarked that scientific dis- 
coveries, engineering skill, and mechanical appliances 
have all contributed to the development of the coast- 
marking system as it now exists. As the wood and 
coal fires of the earliest days gave way to candles and 
smoky oil lamps, so these in their turn have been super- 
seded by very powerful burners with elaborate combina- 
tions of lenses, through which blaze beams of light— 
electric oil, or gas. As the Prince observed, during the 
last few years much has been accomplished in the develop- 
ment of the lighthouse service, and we may add for 
ourselves that much of this is due to the improved con- 
ditions of lighting obtained through the medium of elec- 
tricity. His Royal Highness also touched on the question 
of fog signals, and referred to the experiments which are 
continually being made with a view to the production of a 


THE ELECTRICAL ENGINEER, JULY 17, 1909. 


trustworthy instrument. With reference to wireless tele- 
graphy, the Prince merely repeated the intention of 
Trinity House to utilise it for communicating between 
some half a dozen lightships and their respective stations 
on shore. There is no doubt that wireless telegraphy has 
an extensive field of application in this direction. 

Street-Lighting.— We do not blame the advocates of 
gas-lighting for making the most of the little material at 
their disposal in their efforts to discount in the eyes of the 
public the benefits of street-lighting by electric arcs. There 
is, however, a limit to all things, and it has surely been 
reached in the case of Stepney, the facts of which have 
been brought to our notice. In their energetic campaign 
in favour of the incandescent gas mantle, these gentle- 
men have carried the war into the enemy’s land. A 
report has been put in circulation that a petition, largely 
signed by the inhabitants of Stepney, has been presented 
to the Borough Council complaining that the arc lighting 
“is inefficient and a source of danger to the public,” and 
asking that the lamps should be replaced by incandescent 
gas lampe. We are authorised to contradict this statement 
abeolutely. We strongly suspect the source from which this 
and such-like reports come, and as they are calculated to 
prejudice the interests of electric streot-lighting generally if 
allowed to pass uncontradicted, we are happy to be in a posi- 
tion to state the actual facts in this case. The petition referred 
to was signed by the inhabitants of two small streets in which 
13 ordinary gas columns had been converted to incan- 
descent electric lighting, each containing two lamps of 
16 c.p. each, and the petitioners asked that these incan- 
descent electric lamps should be replaced by incandescent 
gas lamps having Welsbach mantles of from 50 c.p. to 
100 c.p. As we are informed, the petition had no reference 
whatever to the arc lighting of the main streets, which are 
admittedly as well lighted as any part of the Metropolis. 
In deference to the representations of the petitioners, the 
Council have decided to try the interesting experiment of 
lighting one of the two streets referred to by Nernst lamps 
instead of the ordinary incandescent, and aro raising a loan 
of nearly £3,000 for that purpose. 

Tramway Trolley and Guard Wires.—This is not 
а new subject in this country, but it is now occupying the 
serious attention of the authorities in New South Wales, 
chief among whom are the Railway and Tramway Com- 
missioners and the Postal Department. The position in 
Australia is accentuated by a conflict between these two 
authorities, and the fact that the Postal Department has 
power to do as it pleases with postal equipments in the 
State, irrespective of other authorities. The case for the 
Railway Commissioners is that, so far as telephone and 
telegraph wires are concerned, they should be underground, 
and that the Commissioners should not be forced to put up 
guard wires over the electric trolley system where the Post 
Office wires cross. It has been conceded by the tramway 
authorities that the course proposed by the Postal Depart- 
ment—that of adopting guard wires—might be favourably 
considered if 16 could be shown that it removed all element 
of danger in connection with falling wires, or did not 
introduce additional dangers. Guard wires, however, are 
regarded by them as an evil, and an unnecessary one, 
and it is held that the removal of the causes rests with 
the postal authorities. In this country the position is very 
similar. It is practically owing to the attitude of the Post 
Office that the Board of Trade insists upon the maintenance 
of some form of guard wire over the trolley wires where 
the unprotected Post Office wires cross the tramway 
track. The undoubted disposition of the Board of 
Trade in this country is in favour of the abolition of 
guard wires, which are admittedly dangerous things, but, 
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unfortunately, the Board has no control over the erection 
of Post Office wires. And so matters remain as they are, 
although in New South Wales the position is being fought 
out with spirit, and with the one exception of the Postal 
Department, all the responsible authorities in the State are 
opposing the introduction of guard wires as a source of 
danger and accident. 

International Exhibition, Manchester, 1905.—. 
It is proposed to hold an international exhibition at Man- 
chester in 1905, and the committee appointed to take the 
requisite preliminary steps have isaued a circular contain- 
ing the proposals. It will be the first international exhibi- 
tion held in Manchester, and no other international exhibi- 
tion is yet announced for 1905. Among the various 
reasons urged for holding the exhibition are that electric 
traction has now completely superseded horses on many 
tramways, automobiles are rapidly growing in favour, and 
the railways have increased in number and efficiency. 
Several plots of land quite suitable in size and position are 
available. The scope of the exhibition will comprise all 
that is best in industries, arte, and sciences, home, Colonial, 
and foreign. The classification will not be too general in 
the industrial section, but due regard will be given to 
the products of the district, and imported articles which 
are required and used in the locality. Automobiles will 
have a special department and a track provided for displays. 
Endurance and reliability trials will be started from the 
exhibition throughout the surrounding country. Aerial 
navigation and submarine boate, in their latest develop- 
ments, will be fully displayed, together with such 
novelties as may be discovered in the meantime. In 
addition to the above, one predominant feature, such as 
the electric illuminated fountain at the Royal Jubilee 
Exhibition in 1887, or the Eiffel Tower at Paris in 1889, 
will be introduced, and several projects are under considera- 
tion, but for manifest reasons cannot be mentioned here. 
The cordial support of the Colonies and foreign nations 
may be confidently relied upon; informal communications 
have already taken place with prominent exhibitors and 
others which leave no doubt on this point. These oppor- 
tunities properly availed of, and under good management, 
can only result in substantial benefit to Manchester and 
district, and also in material advantage to the whole com- 
munity, and to the consolidation of friendship between the 
Empire and all other nations. 

Electricity in Mines.—A number of members of the 
South Wales Institute of Engineers have visited the 
Tredegar Iron and Coal Company’s mines and collieries to 
inspect a recent electrical installation which has been made 
at the Pochin and Ty-Tryst pits in the Sirhowy Valley. 
Electrical power is at present being used in these mines 
underground both for hauling and pumping, but eventually 
its application will be extended to surface work. The 
central station has been built about a mile away from the 
pits at Bedwellty, and three-phase electrical currents are 
transmitted to the mines at a pressure of 2,000 volts. In 
the mines themselves three-phase alternating current is used 
at 40 periods and 500 volts. At the central station the 
engines are of the horizontal slow-speed type, and are 
supplied with steam from a range of six high-pressure 
Lancashire boilers. The generators are of the revolving- 
field type, excited by a small four-pole shunt dynamo, the 
engines being coupled by means of grooved pulleys and 
cotton ropes. The main switchboard is divided up into 
three dynamo and three exciter panels, and one transformer 
panel for the Bedwellty pit. Underground cables are laid 
along the intake roads in steel semi-tubes, filled with solid 
bitumen, which is compound in all swampy places. But 
the chief point about the installation, which was laid 
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down by Messrs. Mountain and Scott, is the economical 
results of its working. At Pochin the plant has been in 
full use for 12 months, and during this period a saving of 
£1,500 has been shown in fuel. There was also a saving 
in repairs of roads, tramways, etc, and altogether the 
year’s experience has more than warranted the adoption of 
electrical methods at the collieries. With regard to the 
steelworks, most of the machines are electrically operated, 
the generating plant consisting of two Westinghouse 
horizontal compound engines, with a generator mounted 
on a shaft between the cranks. There are two Babcock 
and Wilcox boilers, with the Meldrum system of forced 
draught, and by this means the company are able to con 


sume waste product in the shape of coke, which previously: 


found its way on to the tips. The electricity is generated 
at under Fed. per unit, and large economies are resulting 
from its use, the cost of production in the steelworks being 
correspondingly reduced. 


Electrical Safeguards.—From an electrical point of 
view there were one or two papers of considerable interest 
presented at the concluding meetings of the International 
Fire Prevention Congress in London last week. That 
which particularly commends itself to our attention was 
submitted by Mr. Е. С. de Segundo and entitled “Electrical 
Wiring and Fire Risks.” The question raised by the 
author in this paper is one which is always with us, but 
can hardly yet be said to have found a final solution. 
Summarising the essential features of a properly-erected 
wiring installation, Mr. Segundo stated that the first 
mportant condition consisted in providing that the electric 
current should be kept within its prescribed bounds, and 
that if by any unforeseen contingency a way should be 
opened for the current to trail in any unauthorised direc- 
tion, the supply should be cut off automatically and 
instantly. No absolutely trustworthy means had as yet 
been devised whereby possible trouble due to electricity 
“out of bounds " could be guarded against, and the efforts 
of those who were working in the cause of fire prevention 
should be directed towards bringing about the adoption 
of the best kind of insulation and the most suitable kind 
of mechanical protection for the wires. For safety against 
risk of fire one must, he remarked, depend entirely upon 
the means adopted for keeping the electric current within 
its designed sphere of action—namely, the character of the 
insulation of the wires or the means adopted to prevent 
contact between wires of opposite polarity. This included 
the insulation on the wire and the means adopted to guard 
against mechanical injury and' damp. Up to the present 
nothing had been found to touch best-quality rubber 
specially prepared to resist the oxidising action of the 
atmosphere and the deleterious influence of any rise in 
temperature of the conductor. It was possible, however, 
that before long а new form of insulator might be intro- 
duced upon the English market whicb, while possessing 
all the useful properties of guttapercha, was practically 
indifferent to the action of light and air, and was very 
much harder than guttapercha. Large quantities of wires 
insulated with this material had already been used on the 
Continent with excellent results. The ideal method of 
wiring a building, in his opinion, was to use the highest 
class of vuleanised or other suitable rubber insulation 
with some suitable form of mechanical protection in the 
way of braiding. Further, to enclose the wires in a con- 
tinuous system of cold-drawn steel tubes specially selected 
for smoothness of bore, with joint-boxes inserted at all 
points necessary to enable the drawing in of the wires to 
be carried out without injury to their protective covering 
and to facilitate inspection, withdrawal of any wires for 
the purpose, if necd be, of increasing their size, etc., the 
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whole system of steel tube and joint-boxes being connected 
to earth. Another informing paper was presented by 
Mr. Alfred Hands, who took up the subject of “ Necessary 
Safeguards against Fires caused by Lightning.” He 
showed that from the number of lightning discharges 
accompanying thunderstorms, damage would be very 
much more frequent but for the lightning conductors in 
use. Conductors, however, were not always successful. 
There was a tendency to regard protection from lightning 
too much as being the mere putting up of lightning con- 
ductors True protection from lightning often consisted 
of a good deal more than the mere erection of conductors. 
The part that often made the difference between efficiency 
and non-efficiency was the making of the various connec- 
tions to bridge over sparking gaps, as well as keeping a 
safe distance away from metals that it would be dangerous 
to connect to. For general purposes the system to be 
adopted must be evolved only after an intelligent considera- 
tion of the conditions that might exist in the structure to 
be protected. 


Utilisation of Free Nitrogem of Atmosphere.— 
At the recent International Congress for Applied 
Chemistry at Berlin, Dr. A. Frank read a paper on the 
industrial utilisation of free atmospherical nitrogen. This 
element, as is known, is an indispensable factor in agri- 
culture, particularly with highly exhausted soil, the annual 
importation of Chile saltpetre having been as high as 
592,568 tons in Germany for the year 1901. As, however, 
the Chilene saltpetre mines are likely to become exhauated, 
the price of this so far indispensable material has been 
unceasingly rising for some years. Now, the same amount 
of nitrogen as contained in the above quantity of Chile 
saltpetre may be found in the air column about 100,000 
tons in weight, as resting on one hectare of the surface of 
the earth. The raw material for manufacturing nitrogen 
compounds has therefore always been present, but the 
passive behaviour of atmospheric nitrogen opposed a 
serious drawback to any attempts made in this field. In 
the latter part of last century, the opinion was generally 
adopted that nitrogen could not be made to combine with 
other elements but by electrical means. Berthelot, in 
1869, obtained hydrogen cyanide by passing electric sparks 
through a mixture of acetylene and nitrogen. A com- 
mercial operation of these processes, however, became 
possible only by the modern possibilities afforded for 
electrical energy being produced on a large scale. The 
firm of Siemens and Halske, as well as the Americans, 
Lovejoy and Bradley, would oxidise the nitrogen of the 
atmosphere to nitric acid by means of large electrical 
contrivances ; whereas Dr. Frank and Dr. Caro, using the 
carbides obtained as well by electrical means, would 
convert the nitrogen derived from air into amides and 
cyano compounds, affording in turn the raw material for 
manufacturing ammoniacal salts, red prussiate of potash, 
etc. After having been tested and placed on a scientific 
basis by many years’ work, this process was taken up by 
Messrs. Siemens and Halske, a great trial plant being 
installed with the assistance of Dr. Frank and others. The 
results there obtained, besides fully confirming the outcome 
of the laboratory tests, led to the manufacture of a novel 
nitrogen manure, the so-called “lime nitrogen," being à 
nearly perfect equivalent for both saltpetre and sulphuric 
ammonia as to its effects as a manure, and particularly 
suitable for our northern soils. It is now contemplated to 
manufacture this new manure on a large scale, it being 
anticipated that the inexhaustible sources of nitrogen thus 
placed at the disposal of agriculture will make it indepen- 
dent of foreign markets. On the other hand, the electro- 
chemical industry is sure to profit highly by the new 


THE ELECTRICAL ENGINEER, JULY 17, 1908. 


77 


process, a novel field for utilising large amounts of power 
being opened. 

Electricity Supply in London. When in the House 
of Commons the Government obtained the rejection of the 
Bill introduced by the London County Council for the 
purchase of electric supply undertakings and for the supply 
of electricity in bulk, a promise was given that the Govern- 
ment itself would promote legislation on the subject. This 
promise would seem to have been fulfilled in the letter if 
not in the spirit, for the Bill introduced by the Govern- 
ment this session appears to be framed on very different 
lines from that of the London County Council. From а 
municipal point of view, the Government’s proposals are 
regarded as being likely to have the effect of placing both 
the consumer and the local authority more in the hands of 
the companies than they are at present, while the object of 
the County Council’s Bill was quite in the opposite direc- 
tlon. The situation has been closely enquired into by the 
Camberwell Borough Council, who, it will be admitted, are 
probably more ‘nearly concerned than any other metro- 
politan borough, in view of the recent decision of the 
Board of Trade giving the County of London and Brush 
Provincial Electric Lighting Company a monopoly in the 
Camberwell borough against the wishes of the local autho- 
rity. The town clerk, acting on instructions, has prepared 
a report showing the chief proposals of the Government 
Bill, amongst which are these: compulsory acquisition of 
land for generating stations, supply in bulk, provisions as 
to the right of local authorities to purchase, exercise of elec- 
tric lighting by authorities jointly, provision as to consents 
of local authorities to grant provisional orders, revision of 
maximum price, electric light accounts, and supply of 
electricity to premises having separate supply. With 
regard to the question of supply in bulk, the Government’s 
proposals seem to satisfy the views of the local authorities, 
but serious exception is taken to Clause 3, which it is con- 
tended seriously interferes with the purchase clause in 
the Electric Lighting Acts. By this new clause the 
present provisions of those Acts relating to purchase, and 
any subsequent Acts authorising special purchase, may, by 
a provisional order of the Board of Trade, be annulled, and 
this is regarded as putting it in the power of the companies 
by such provisional order, if obtained, to destroy all the 
powers the local authorities now have to acquire the 
companies’ undertakings; all the large London companies 
may be exempted altogether from purchase, and the 
monopoly thus indefinitely continued. Another clause in 
the new Bill permits the Board of Trade to dispense with 
the consent of the local authority, and this clause repeals 
the clause requiring such consent to be obtained. Again, 
Clause 10 is a stand-by clause, which it is argued from the 
municipal point of view might be used by a company in a 
very arbitrary manner, and for the protection of large 
consumers should be carefully modified and re-drafted in 
the interests of the consumers, and not the company or 
persons authorised to supply. Summing up the position, 
it is contended that the general effect of the Bill is to 
deprive the local authority and the consumer of much of 
the protection they now have under the general Electric 
Lighting Acts; and the company, if able to convince 
the Board of Trade, is enabled, practically, to come into 
the area of a local authority and conduct business without 
the local authority having auy power of control as at 
present The metropolitan boroughs are very naturally 
alarmed at the position thus presented, and some stiff 

parliamentary fighting may be expected over the question 
of the introduction of protecting clauses. The Camberwell 
Borough Council have so far taken the lead, and are calling 
to their aid the weight and authority of the other metro- 


politan borough councils, the London County Council, and 
the Municipal Corporations Association in an attempt to 
organise an effective opposition to the Government Bill. 


Motorcar Logislation.—Those who have ventured 
the hope that the Bill for amending the Light Locomotives 
Act in regard to motorcars will have an easy passage through 
Parliament will probably have changed their views by this 
time. Already there are unmistakable signs that the Govern- 
ment's new proposals for regulating motor traffic on the 
public highways will be met with a considerable show of 
hostility both in Parliament and among the general com- 
munity. One of the principal bones of contention would 
appear to be the question of licensing. The Government's 
proposal as to this is that only those who drive a car “ for 
hire, fee, or. reward” shall be compelled to take out a 
license. Those who drive for the mere pleasure of the 
thing are exempted from this condition. For ourselves, 
we fail to see the distinction. It is admitted that the 
granting of a license is no guarantee of skill on the part 
of the licensee, nor could it be argued otherwise; so that 
the fact that a professional chauffeur plying for hire is the 
holder of a license is no security to the public against the 
perils of furious driving, except that on conviction the 
offender’s license may be “ suspended, endorsed, or forfeited 
at the discretion of the court.” But even so the public is 
only partially protected by this limited system of granting 
licenses, as the greater bulk of automobilists — those 
moneyed classes who drive for pleasure, and, as evidenced 
by the proceedings in the police courts, are often the worst 
offenders in the matter of furious and dangerous driving— 
are to remain unlicensed, and are only subject to the 
increased penalties on conviction provided by the Bill. 
But a fine of £20 is not calculated to have much effect 
upon the class of men who own cars, and who have the 
rate of speed absolutely within their discretion, except in 
such districts as the present 14-mile limit may be retained 
by order of the Local Government Board. An exception 
to the argument that all motors should be licensed may 
perhaps be made in favour of electric broughams, such as 
are in daily use in London, which are known to have only 
a limited radius, апа are not constructed for high speeds. 
The question of licensing is, therefore, one which may be 
expected to arouse considerable feeling and dissension 
between motorists und the general public. In proposing 
to place the speed of motorcars in the discretion of the 
drivers the Government has done a wise thing. It is 
obviously impossible to fix a hard-and-fast rule which will 
meet the varying conditions which govern automobilism in 
different parts of the country. At the same time, if a local 
authority is of opinion that the present limit should be 
retained in its particular area, owing to the presence of 
dangerous conditions, the Local Government Board, on 
such representations being made to it, may order the 
enforcement of the limit by the local authority. This 
condition certainly invests the local authorities witb much 
power, and the Local Government Board will have its 
hands full if every local authority is to be allowed to 
apply for special speed limits and to have an official 
enquiry thereon. On Tuesday the Bill was discussed in a 
business-like manner in the House of Lords on the motion 
for the second reading. Ав foreshadowed above, the chief 
debate centred round the licensing question, the general 
feeling being that all motorcar drivers, whether amateur 
or professional, should be required to take out a license. 
Indeed, the feeling on this point was во strong that Lord 
Balfour undertook to amend the clause in dispute so as to 
extend its operation to owners and other amateur drivers. 
The Bill was then able to be read a second time without a, 
division, 
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MUNICIPAL TRAMWAYS ASSOCIATION. 


ANNUAL CONFERENCE. 


The annual conference of the Municipal Tramways 
Association of Great Britain was held in Glasgow last 
week, commencing on Wednesday and extending over 
three days. On the opening day the members and dele- 

tes were formally received by the Lord Provost (Sir 
John Ure Primrose) and the Corporation of Glasgow in 
the City Chambers. ' 

The Lorp PRovosr said he had great pleasure in welcom- 
ing the association on behalf of the Corporation of Glasgow, 
which occupied a very prominent place in the development 
of municipal enterprise. They were probably the first to 
municipalise tramways on a large scale, and were very 
fortunate in having as their general manager Mr. John 
Young, whose reputation extended even beyond the limits 
of these islands, and whose whole record was one of capable 
and careful administration. Being the pioneers, had they 
achieved only a qualified success, other municipalities might 
have hesitated, but having, on the contrary, achieved what 
he might honestly describe as a magnificent success, other 
ga сае had followed in their wake. 

Mr. JOHN YOUNG said it usually fell to the president of 
the association to reply on such an occasion, but as he 
(Mr. Young) was at home, he would call upon Councillor 
Smithson, chairman of the Tramways Committee, Leeds, 
to say a few words. 

Councillor SMITHSON thereupon thanked his lordship on 
behalf of the members of the Municipal Tramways Associa- 
tion and others present for the hearty welcome which had 
been extended to them. He also thanked the members 
of the Glasgow Tramways Committee, especially Councillor 
Walter Paton, their convener, for the opportunity which 
had been offered of examining the tramway undertaking 
generally as regarded its equipment. 

In acknowledging these latter thanks, Councillor WALTER 
PATON said his committee had had very pr pleasure in 
making arangements for the conference. He was glad that 
the members of the association were going to visit Pinkston 
power station, which was, perhaps, the most complete 
power station in this country. 

The business of the conference was then entered upon in 
the Council Hall, Mr. John Young, the president, occuping 
the chair. In the course of his address, the PRESIDENT 
said that, although their association was founded only a 
year ago, almost all the corporations eligible had joined 
it, and had sent the chairman or deputy chairman of 
their respective tramway committees to represent them 
at the conference. The membership now numbered 93, and 
they might fairly enough describe themselves as an associa- 
tion of municipal tramway experts and specialists. They 
had now within themselves not only the expert knowledge 
and experience necessary to initiate, but also moving power 
to carry into effect. Although they were a Municipal 
Tramways Association, they recognised that most of the 
questions and problems which they would have to consider 
and discuss would apply to all tramways, whether operated 
by municipal corporations or by companies, and to tramway 
practice generally. They had therefore taken the liberty of 
inviting the Street Railways Association and the Street 
Railway Accountants’ Association of America, the Union 
Internationale de Tramways, and the Tramways and Light 
Railways Association to send representatives to their 
present conference, and were delighted to see some of 
those associations represented. The field which lay open 
to their association was a very wide one. It was coexten- 
sive with the great and growing interests of tramways 
in this country, and those interests now touched the great 
bulk of our urban and suburban populations. In this 
country, although we were slower than our friends in 
America and on the Continent in adopting electric traction, 
progress had been rapid during the past few years. He 
supposed we now had about 2,000 miles of electric tram- 
ways, while four or five years ago there were only a few 
miles. The duties and responsibilities of municipalities, 
especially of the larger ones, were year by year growing in 
importance. In every department of civil and municipal 
life higher ideals were being formed ав our scientific 
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knowledge increased, and higher standards of efficiency 
were being demanded all round. That, of course, meant 
progress; not reckless change or adventure, but solid 
advancement on lines which were necessarily broadening, 
but must still be well defined. It was not the time to 
discuss what these lines should embrace, but they could 
not help seeing what had come to pass. As a general 
rule, municipalities in this country had already taken into 
their own hands such monopolies or public utilities as the 
supply of water and artificial light and the operation of 
the street tramways. They also jealously exercised full 
control of the public streets and highways ; they provided 
public parks, public baths, public markets, and abattoirs; 
also fire brigades, and hospitals for infectious diseases ; 
they also undertook works of cleansing and sanitation, 
whieh had a direct bearing en the comfort and health of 
the people. Since this was all done with the approval 
of the community generally, they might take it that the 
citizens considered it right and proper, and in the public 
interest, that it should beso. He thought that the object 
lesson on the operation of tramways on the best com- 
mercial lines which the municipalities were now giving to 
the country, might well make Parliament feel disposed to 
lighten their own hands, and those of their public depart- 
ments at Westminster and Whitehall, by throwing more 
direct responsibility upon the local authorities in connection 
with their respective undertakings. Perhaps it was the 
success of municipalised tramways which had of late caused 
a few people to get up a scare against them. In any 
case, it had been taken so seriously at Westminster that 
a Joint Select Committee of the two Houses of Parliament 
had been appointed to enquire into what was called 
municipal ceding: Municipal tramways formed one of the 
chief pointe of the enquiry. He was strongly in favour 
of enquiry whenever there was а case for it. The 
municipalities could only come out of the present enquiry 
with their hands strengthened. It was desirable that there 
should be the best possible understanding between Govern- 
ment departments and municipal corporations, and he was 
sure the association would be pleased to render any 
assistance or in any way make itself useful in that direc- 
tion. If the association could, by encouraging mutual 
assistance and co-operation among its members, help to 
maintain municipal tramway undertakings at the higheat 
point of efficiency in every respect; if they could con- 
tinue to show how tramways could be operated so as to 
serve the greatest good of the community by transport- 
ing them cheaply, comfortably, and speedily from point to 
point within the area in which they lived and worked, the 
Government would be bound to recognise it sooner or 
later, and to encourage it in their own time and way. 
Districts could, however, be over-tramwayed, and tramways 
over-capitalised. He thought it was admitted that the 
first duty of mue peus operating tramways was not во 
much to show a large profit as to give the best and 
cheapest possible facilities of transit consistent with safe 
business and sound finance. If they erred, it must be 
on the safe side. It would be observed that the subjects 
to be brought before the conference were of general interest 
to all tramway men, and he hoped they would have a full 
and frank expression of opinion upon all of them from 
gentlemen who had given one or other of them their special 
attention and study. The first report was on the 
“Standardisation of Accounts,” which subject he con- 
sidered of primary importance. It was obviously by 
making friendly comparisons that they could be helpful 
to СЫ, other, and in a position to fulfil the objects of 
their association. But such comparisons were impossible 
at present, simply because no two statements of accounts 
were made up on the same basis. He therefore looked upon 
standardisation of municipal tramway accounts as the very 
foundation of their usefulness as an association. The 
President then called upon Mr. J. Dalrymple, C.A., 
accountant of Sar dt Corporation tramways, to submit 
his report on the “Standardisation of Tramway 
Accounts.” 

In RUE his report and suggested standard form of 
accounts, Mr. DALRYMPLE said it was important that they 
should, if possible, come to an agreement as to the various 
heads under which they should classify their expenditure, 
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because that side of tramway accounts was the more 
important. It would be seen that he had confined himself 
to the form of the annual financial statement, includin 

revenue and expenditure account, capital account aa 
balance-sheet, with an appendix giving a complete classifi- 
cation of construction and equipment accounts and operat- 
ing expense accounts. He had endeavoured to draw out a 
form which could be adopted by all municipal tramway 
managers and borough accountants in stating their annual 
tramway accounts. He thought that tramway managers 
should be entrusted with power to have their expenditure 
classified in a particular way. In America they were very 
advanced in this respect, and had adopted a standard 
form of accounts very similar to that now proposed for 
acceptance in this country. In dealing with details, he 
had observed that some municipalities spent twice as 
much on repairing cars as Glasgow, while the latter town 
spent a great deal more on permanent way than any other 
city. There might be good reasons for these differences. 
It would be useful to know them. Referring to the 
suggested standard form, the permanent -way renewal 
fund—folio 4—was calculated on the basis of complete 
renewal at the end of the life of the track. As to depre- 
ciation, that should be charged first of all against revenue, 
and after that the sinking fund should be fully charged 
against net revenue, the result being that at the end of the 
borrowing period—31 ог 40 years as the case might be 
the Corporation would have their loan debt totally extin- 
guished, and a complete tramway to hand over to their 
successors. That, however, was not a point which they 
could now discuss. On folio 7—capital account—the 
amounts deducted under each depreciation were shown. 
No notice was to be taken of the amounts given, as 
these were not intended for criticism, the main point being 
to agree upon a standard form of accounts. More or less 
detail might be given under the various headings. In that 
respect the form was not intended to be binding. 

A vote of thanks was accorded to Mr. Dalrymple for his 
report, and the PRESIDENT, in opening the discussion on 
same, remarked that they were not there to discuss the 
question of depreciation and sinking fund, which was a 
matter of policy for corporations to deal with. 

The discussion which ensued emphasised the desirability 
of adopting such a standard form of accounts as that 
suggested by Mr. Dalrymple. At the same time the diff- 
culty of instituting a fair comparison between self-contained 
systems and systems depending upon an independent source 
for their power was pointed out. There was a consensus 
of opinion that all expenses rightly charyeable to power 
should be concentrated under one heading. Ultimately 
the following resolution was moved by the secretary of the 
association (Mr. J. M. M’Elroy, Manchester) and carried : 
“That the association is of the opinion that it is desirable 
that a standard form of tramway accounts should be 
adopted ; that a communication be sent to the Burgh 
Treasurers’ Association requesting them to appoint a number 
of their members to join with members of this association 
to form a joint committee to fully consider and recom- 
mend a standard system of tramway accounts suitable for 
adoption by the various municipalities ; and that pending 
consideration of the matter each corporation represented 
be requested to consider the draft form of accounts sub- 
mitted by Mr. Dalrymple, and to report.” 

Messrs. John Young, Б. С. Bellamy, J. Dalrymple, 
С. Swainson, and J. M. M'Elroy, were appointed to 
represent the association on the joint committee. 

ext in order came a report by Mr. A. Baker, chief 
officer, London County Council tramways, on the Hours 
of Labour and Rates of Pay obtaining in Various Muni- 
cipal Undertakings in Great Britain.” In this report the 
author gave some interesting figures and information 
relating to the conditions under which tramway men are 
employed in different towns. In 1897 the tramway under- 
takings in the United Kingdom numbered 159, of which 
42 only belonged to local authorities, while by June, 
1902, no lees than 74 new undertakings had come into 
existence, the total number then being 233, of which more 
than half—viz., 118—belonged to local authorities. The 
figures given in the report related to 34 different towns in 
Great Britain. An examination of the figures, the author 


pointed out, did not disclose any very considerable differ- 
ence in the rates paid to the various classes of employés in 
different towns. It would be seen that, with ouis one or 
two exceptions, every town had adopted a graduated scale 
of pay for drivers and conductors, new men starting at 
the lowest rate and rising to the maximum by length of 
service varying from six months to three years. He 
(the author) had more than once heard this system 
bitterly attacked, it being argued that one man might 
become as proficient as another after about а month's 
service. Those who were engaged in the actual operation 
of tramways were fully aware of the fallacy of that 
argument. They knew that the percentage of accidents of 
one kind or another with which they had constantly to 
deal was considerably higher where new men were con- 
cerned than where the men had been in the service, say, 
two years and upwards. That fact alone was, he thought, 
sufficient justification for the method almost universally 
adopted. He found, taking the maximum rate of pay in 
all cases for motormen and conductors, that the average 
over the whole country was as follows: motormen, 61d. 
per hour; conductors, 54d. per hour. That worked out, 
taking 60 hours a week as the standard, at 31s. 3d. for 
motormen and 26s. 3d. for conductors. It was to be 
observed that out of 33 towns only two—viz., London and 
Glasgow—paid motormen and conductors equal wages. In 
the remaining 31 towns motormen were paid at higher 
rates than conductors. For his own part he could 
not see any legitimate reason why the driver of an 
electric car should receive more pay than the conductor 
who was in charge of everything except the driving, unless 
it were in some rural district, with а sparse population 
and light traffic, where boys ‘or youths might well be 
employed. Placing the towns in order according to the 
wages paid, he found that the London County Council paid 
their motormen 73d. per hour—thus heading the list 
while three towns paid 7d., three ба, seven 64d., three 
61d., ten 6d., and the others slightly less per hour. With 
regard to conductors, the towns came out in slightly 
different order, although the London County Council still 
headed the list with 74d. per hour, while of the other 
authorities two paid 63d., four 52d., eight 54d, two 51d, 
and ten 5d. per hour. He had often heard it argued that there 
should be а standard rate of pay for tramway employés 
all over the country, those who supported the arguments 
asserting that the work of “lifting” pence from passengers 
or manipulating the controller or brake handles was equally 
arduous whether in London, Glasgow, or the urban district 
of X For his own part, he had never been able to see any 
force in the argument that because A and B paid its men 
so much per day or week C must do likewise. Of course, 
there were some towns of about equal size and alike in some 
other respects where the wages paid in one might well serve 
as & guide to the other, but, generally speaking, each 
corporation must fix rates according to local conditions, 
and regardless of what is being done in other places. The 
advocates of а standard rate of pay were in this dilemma : 
they must either fix the standard equal to the highest rate 
in the eountry—which would be a very nice thing for 
tramway men in rural districts or they must strike an 
average. The average for motormen was 31s. 3d. per 
week. If, therefore, that was to be taken as the standard, 


motormen in London would have to submit to a reduction 


of 6s. 3d. per week. That, he ventured to think, exposed 
the ridiculous nature of the argument. With regard to 
hours of labour, the position was different. It was a much 
easier thing to establish a standard day's work for the 
outside staff than to standardise the pay, and in that 
respect he thought it was remarkable how generally the 
10 hours’ day, six days a week, admitting the blessed 
principle of one day's rest in seven, had been adopted in 
this country. Glasgow, Doncaster, Cardiff, Plymouth, 
Halifax, and Manchester had adopted a nine hours' day, 
54 per week ; Warrington and Darwen following next with 
56 and 57 hours per week respectively, while all the 
remainder, with the exception of three, had set up the 
60 hours’ standard. With regard to the three towns where 
a 60 hours’ week was exceeded, it was only fair to say 
that considerable reductions in the hours of labour had been 
made as compared with ihe companies who worked the 
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undertakings previous to the corporations obtaining pos- 
session. In one case the men worked under the company 
as much as 91 hours a week; this had been reduced to 
65. In another, 95 hours a week were worked ; this was 
reduced to 63; while in the third саве, 81 hours had been 
reduced to 641. Notwithstanding the variations referred 
to, it might be taken that а 60 hours’ week was the standard, 
and, considering the nature of the work, he was not one 
of those who considered 60 hours a week on a tramcar 
outrageously long. During the last five years, under 
municipal control, and largely by the aid of electric traction, 
tramway men’s hours had been reduced by 48 per cent., 
and at the same time their wages increased by not less than 
42 per cent. In London it had cost the Council upwards 
of £40,000 a year to give its servants а 60 hours’ week 
and a decent living wage. The opponents of municipal 
tramways treated this extra expense, as compared with 
company management, as loss in working, and gravely 
stated that corporations could not manage their concerns as 
economically as those controlled by private enterprise. He 
believed no gentleman present was anxioustoemulate private 
enterprise in effecting economies at the expense of human 
beings by sweating them in the same way they were 
sweated а few years ago. Many of the corporation tram- 
ways, however, were experiencing the first flush of success, 


and while it was the obvious duty of the municipalities to 


put labour on а proper basis, yet the meting out of any 
preferential treatment to tramway servants should be 
strictly ed a ей 

nature of the work tramway men should be generously 


treated, but there were limits, and as soon as those limits 


were passed so soon would the work in which they were all 


engaged be seriously prejudiced. A danger to municipal 


tramways lurked in attempts which had been made in some 


towns, immediately the municipality had acquired the 
tramway undertaking, to place the employés under condi- 


tions altogether out of proportion to the duties performed. 


Such attempts, which were fortunately rare, simply armed 
those who were bitterly opposed to what was called muni- 
cipal trading with a weapon which was unhesitatingly used 
against every corporation, quite regardless of whether the 
undertakings in which it was engaged were conducted on 


sound business principles or not. The remainder of Mr. 
Baker’s report was 


enco 


worthy of imitation. 
An adjournment was then made for lunch. 
In the course of the discussion on Mr. Baker's report, 


which ensued after lunch, the question of Sunday labour 
It appeared that no difficulty 
had been experienced or objections raised in the towns 
where the men are allowed to work only six days per 


claimed principal attention. 


week, and take their share of Sunday work in rotation 
without extra pay. The policy of giving the men additional 
remuneration for Sunday labour was generally disapproved. 
Several speakers also emphasised the responsibility of the 
motormen as compared with that of the conductors, and 
sought to justify the prevailing higher rate of pay in favour 
of the former by that line of argument, thereby disagree- 
ing with Mr. Baker's contention that the rate of pay for 
motormen and conductors should be equal. 

Mr. Baker having made a brief reply to the discussion, 

A voluminous and highly instructive “ Report on 
Permanent-Way Construction and Maintenance” was sub- 
mitted by the president, Mr. John Young. Being in the 
form of a tabular statement, the interest in the report was 

eat enhanced by an admirable summary prepared by 
Mr. C. A. King, permanent-way engineer, Glasgow Corpo- 
ration tramways, and read by that gentleman. Pressure 
on our space prevents us from dealing with the report now, 
but we hope to do во in а subsequent issue. 

The discussion on the report terminated the first day's 
business. 

In the evening the members of the association were 
entertained at dinner by the Lord Provost, convener, and 
members of the Tramways Committee of the Corporation 
of Glasgow in the banquetting hall of the City Chambers. 


Thua ended a full and instructive day's proceedings. 


Having regard to the peculiar 


evoted chiefly to the question of 
ing friendly societies for the benefit of the men. 
The author instanced the societies connected with the 
tramways in Liverpool and Glasgow as being especially 


years. 


MUNICIPAL ELECTRICAL ASSOCIATION. 


The eighth annual convention of the above association 
was opened in Sunderland on Tuesday last. The MAYOR 
(Councillor H. J. Turnbull, J.P.), having been introduced 
by Mr. Snell, extended & cordial welcome to the members 
and their guests. Не hoped that the meeting would be 
intellectually profitable to the members. Owing to there 
being few skilled electrical engineers on councils, the cor- 
porations had to depend for the success of their electrical 
undertakings on their engineers. He was sure that these 
engineers would derive great assistance from the associa- 
tion. In Sunderland they had spent half a million of 
money on their electric lighting, tramways, and power 
scheme, under the able management of the association’s 
president, Mr. J. F. C. Snell Не could assure those pre- 
sent that in Sunderland they highly appreciated the honour 
done to Mr. Snell in electing him as president. 

Mr. J. F. C. SNELL, after thanking the Mayor for his 
kind words of welcome, proceeded to read the following 


address : 
Presidential Address. 
BY MR. JOHN F. C. SNELL, PRESIDENT. 


GENTLEMEN,—I feel very deeply the honour which you have 
done me and this town in oonferring upon me the office of 
president. In these days so many presidential addresses are 
written that it is difficult to select a wise and useful subject, 
and particularly so when the utterance ef the president to some 
extent involves the association he represents; though, of 
course, members cannot be really held responsible for the 
president's vagaries. Ав the opportunity comes but once, I 
have determined to speak boldly on some of the subjects which 
I feel are seriously menacing the progress of municipal under- 
takings. On more than one occasion I have been told that our 
association is feeble in its organisation, and has done little 
of importance during its existence. To such oriticism I 
have retorted that if nothing further had resulted, the fact 
that the 1 engineers and chairmen of committees of 
most of the principal towns in the United Kingdom are 
annually brought into close communication, and are thus 
enabled to have an interchange of opinion, this alone has proved 
the association to be of the utmost value to its members. It 
has given an impetus to municipal electrical industry, апа 
through this co-operation of its members has not improbably 
saved many towns unnecessary expenditure. For my own part 
I must freely admit that I have reoeived much help from these 
annual conventions, not only from the papers, but particularly 
from private discussions and visits to various works throughout 
the country. The esprit de corps and good feeling which is so 
noticeable at these conventions is a particularly pleasant phase 
of our association. I believe that there is much work for which 
this body may prove to bea useful instrument. The munici- 
palisation of certain public necessaries—whatever may be the 
opposition offered by private interests—has become a settled 
policy of the present day. Among these is the supply of eleo- 
tricity, and it must be acknowledged that municipal electrical 
supply must be allowed free and wide expansion, and that 
unnecessary restrictions must be removed. 

Let us consider for a moment the wider question of the 
general spread of electrical applications. The natural law of 
the survival of the fittest is at work in every department of 
life. We shall agree, I think, that of all known means of trans- 
mitting energy electricity has the right, par excellence, to the 
fittest position, and its wider use will help us to use the natural 
wealth of our land with increasing efficiency. The coal stores 
of Great Britain are not inexhaustible. If the antiquated 
steam-engines, useless shafting, and indirect means of apply- 
ing power were done away with, and in place of them works of 
every class were electrically driven, the annual consumption of 
coal would be enormously reduced. It is to me a melancholy 
reflection that the accumulated energy of past ages should 
be so prodigaly wasted, and wasted beyond recall, through 
this delay in adopting the most economical and efficient 
means of its transformation for our manufacturing require- 
ments. When conveyed to countries where these natural riches 
do not exist, and where, therefore, manufacturers cannot 
afford to be so wanton, competition has demanded an increased 
efli лепсу in workshop methods, which we ourselves, I regret to 
say, have been too slow and conservative in following. I 
believe, however, that at last English people have awakened 
from their lethargy, and it may bea surprise to many to see 
the evidence of rapid electrical developments on the Wear, 
Tyne, and Tees ; and more surprising still when they are told 
that this has all sprung into being during the last two or three 
The effect upon trade output, I am convinced, will soon 
be noticed, and this will mean a new era of prosperity to our 


manufacturers, 
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But it is more particularly on the supply of electricity by 
municipalities that I wish to speak. During the last year there 
has been an outburst from a seccion of the community against 
municipalisation, and there can be no question that Parliament 
apparently intends to restrict us to narrower bounds. I am not 
going to enter into the field of politics, with which neither I, 
nor we, have anything to do. Weare the public servants of 
municipalities, and our duty is clearly to do our best in that 
service ; but I want to take this opportunity of putting before 
you seriously some of the disabilities with which we are fettered. 
To remove a false idea which has been circulated—viz., that 
electrical supply companies are much more progressive and ate 

in a more businesslike way than municipal depart- 
ments—let me briefly recite what was the actual comparison for 
1902 between these two classes of undertakings. The total 
capital outlay on company undertakings in the Metropolis in 
1002 was £9,299,000, and on undertakings owned by local 
authorities £1,448,000. The average capital expenditure per 
kilowatt installed in the former was £115, and in the latter 
£06:5. The average price per unit sold in the former was 
4-72d., and in the latter 5:58d.; whereas the cost per unit sold 
was 2:59d. in the former, and 2°38d. in the latter— which means 
that metropolitan companies spend 19 per cent. more on plant, 
charged 32 per cent. more for each unit sold, and their costs 
were nearly 9 per cent. more than the local authorities. And 
the same is true of the provincial undertakings. In the 
provinces the companies had spent £2,963,000, and the local 
authorities £15,404,570. The average capital expenditure per 
kilowatt installed in the former was £98:5, and in the latter 
£78:5 ; and the average price per unit sold in the former was 
4"454., and in the latter 3:15d. The companies spent 25 per 
cent. more on plant, charged 41 per oent. more per unit, and 
their costs were nearly 54 per cent. in excess of the costs of 
the municipal undertakings. This, surely, sufficiently answers 
the attacks which have been made upon municipal electrical 
undertakings during the last year. 

The most important and most debated question at the present 
moment is that of depreciation of municipal eleotrical under- 
takings. There is a class of critics which affirms that munici- 
palities are not working on a financially sound basis because 
the majority of them do not form any depreciation fund, or at 
least have not yet commenced to form one. These oritics state 
that in order to be sound we ought to pay off our capital by 


sinking fund as at present, and in addition, to form a sufficient. 


and separate depreciation fund. In 1901 this association, in 
conjunction with the Borough Treasurers’ Association, passed 
resolutions which affirmed that when the term of repayment 
does not exceed 50 years, and provided the plant be kept up to 
its proper capacity from revenue, a further depreciation fund 
is unnecessary and uncalled for. A great deal of this contro- 
versy about depreciation arises from the wilful neglect of our 
critics to make a just comparison between companies and 
municipalities, and also I think by а confasion between wear 
and tear and antiquation.“ I think it better to at once 
make this polnt clear. For example: a boiler will require 
certain repairs from year to year; new tubes, new parts of 
certain fittings, new furnace tubes, perhaps, or other renewals 
dependent on the type. This I call ** wear and tear," and such 
renewals are properly paid for from revenue. But in addition 
there is а gradual deterioration of the boiler itself right through— 
а process of decay, as it were—and, like ourselves, it has a life 
dependent on two things: its original manufacture and its usage 
during life! This deterioration I call **antiquation," or true 
depreciation. There is yet a third factor not to be forgotten, but 
I think easily disposed of—viz., the possibility of certain details 
of plant becoming obsolete. I do not call the replacement of small 
sets—rendered necessary during the ploneeriag stages of any 
concern—by larger and more кошш sets ** obsolescence, ” 
for the smaller sets will fetch their present value when sold, 
and thus no waste of capital takes place—at least this is my 
personal experience, from which I generalise. Nor do I con- 
sider such а case as the superoession of the 100-volt lamp by 
the 200-volt such a case, for the earning capacity of cables was 
thereby much increased, and the oost of the change was charged 
to revenue in most cases. Newer methods of distribution, or 
improvements in gas-engines, for example, might introduce 
economies which would make present-day plant comparatively 
inefficient. But one might speculate on possible improvements 
and frighten oneself into a state of imbecile passivity, so I 
really do not think that this factor is one to be seriously taken 
into account. We were left then with two other factors— 
viz., ‘* wear and tear and antiquation (or true depreciation). 
The first is met by revenue, and is thus safely dismissed from 
this argument; but antiquation remains. We must look 
squarely at this fact. Some of the plant in both electricity 
and tramway concerns has a shorter life than the 25 or 30 years 
allowed by the Local Government Board—some a much longer. 
The period for the repayment of these loans is one which 
requires alteration. I will first recite some of the anomalies 
which exist. The London County Council is enabled to grant 
periods of 42 years to the borough councils. The Commissioners 
for Scotland allow a period of 50 years for municipal under- 


takings within their province. There are isolated cases of 
even longer perlode—such as Glasgow, where an old Aot gives 
that city 62 years in which to repay its debt—while we in pro- 
vincial England are allowed by the Local Government Board a 

riod of only 25 years. If application be made to: Parliament 
by way of Bill for extensions of eleotrical works, the undertakers 
are granted 25 years only, it is true, but are given а remission of 
the sinking fund instalments for one, two, or three years, a point 
which was strongly sympathised with by the Committee on 
Repayment of Loans in 1902. The Local Government Board, 
however, is unable to do this, and thus those who proceed by 
the less costly method of provisional order have to pay this 
sinking fund on all extensions and new loans before it is possible 
for the new capital to have earned any revenue. Another case: 
if a council apply to Parliament for a Bill to construct and work 
its tramways and to build the necessary power-house, a perlod of 
50 years is granted for the repayment of the whole loan (in some 
cases, of course, longer periods being given for land, and the 
usual period of five years for the costs of the Act); but if the 
same corporation provide[the necessary power- house through an 
extension of its electric lighting undertaking and instal identically 
the same plant as in the former instance, the loan must be repaid 
in 25 years. If plant which runs at 17 hours a day, and subject 
to the severe conditions of tramways supply, can be given the 
longer period, why should not electrical undertakings be given 
at least the same extended period, especially when the plant 
is subjected to less severe conditions ; and if 42 years is the 
legitimate period for repayment of loans in London, why 
should provincial undertakings be called upon to repay theirs 
in 25 years? Everyone points to the general excellence of 
management in the second city of the Empire. If 62 years 
is proved to be a legitimate and not unduly long time there, 
why cannot the rest of us be given similar privileges? А 
curious anomaly to me is that electric lighting undertakings - 
are only allowed 25 and the tramway undertakings 50 years, 
when Ї am of opinion that the reversal of these periods 
would bear а more real proportion to the lives of the under- 
takings. 
Now, the point which I wish to emphasise is this: the 
financial regulations of the Local Government Board, to which 
we are subjected, require a very drastic alteration. Some of 
our plant (such as accumulators) has a natural life of only 
10 or 11 years, some 25 to 30 years, and some 50, 80, or 
100 years. A sinking fund which repays a debt in 25 years 
is a clumsy and unsound instrument for writ off plant 
which is non-existent in the eleventh year under existing 
conditions, although the 25 years is supposed to represent 
the ‘‘equated” life of the whole of the installation. The 
present method of the Board in such a case is to grant a 
further loan for the replacement of this portion of the plant, 
for which they grant a perlod of 10 years. The result is 
that from the eleventh to the twenty-first year a two-fold 
sinking fund on this particular plant has to be paid, and 
then in the twenty-first year the plant again is non-existent, 
and a third loan has to be applied for. This, of course, is 
nonsensical. That is one extreme view of the question. Оп 
the other hand, buildings, stoneware casings, cast-iron pipes, 
roadwork for mains, and land will have depreciated but very 
slightly in 25 years, and if Parliament has safely been able to 

nt 60 years to gas and water undertakings for their pipe 
fines, reservoirs, eto.—subjected as they are to much more 
serious depreciating action than those I have enumerated—I 
say that we have every right to take this extended period as the 
natural life of those portions of our undertakings. I do not 
want to argue from false premises, as a critic might say that one 
has‘no right to assume that the 60 years for gas and water 
undertakings is a legitimate period ; but basing one's estimate 
of the life of these items from other engineering sources within 
one’s experience, I cannot come (nor I am sure can anyone else) 
to any other conclusion. Under the Public Health Aot, 60 
years is the maximum period allowable. In 1901 a table was 
laid before the association by Mr. Newington, of Edinburgh, 
in which the life of all the details of a representative electrical 
undertaking was set forth, and this received the unanimous 
support of the council. That table made out that at any rate 
the equated life was well over 30 years. I have most carefully 
applied the like reasoning to several undertakings in very great 
detail (including that of which I am the chief officer) and I 
cannot make the figure less than 42°8 years. I presume that 
the shareholders of electrical companies will expect to get this 
life from their own undertakings—in fact, there are companies 
which have been in existence for very nearly half this period 
already, and show very little signs of collapse ; on the contrary, 
they become more remunerative each succeeding year. Clause 52 
of the model provisional order sets forth that undertakers may 
seb aside annually from their profits a reserve fund up to a limit 
of 10 per cent. of the aggregate capital expenditure, and also 
that when the surplus in any year exceeds 5 per cent. it shall 
be compulsory upon the undertakers to make a reduotion to 
their customers. I suggest that a better system of finance 
would result from the following amended regulations : 

All municipal electrical undertakings should be granted a. 
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period of 42 years for the repayment of loans. Each applica- 
tion for a loan should be subjected to an enquiry of the Board 
of Trade so as to ensure that respectable schemes only were 
submitted, and it should be compulsory upon the municlpal 
authority to set aside an additional sum (over and above 
the sinking fund thereby entailed) of 14 per cent. of the 
value of the capital expenditure commencing not later than 
two years after such expenditure had been made, to form 
a depreciation fund. If the gross profits of the undertaking 
were unable to meet this liability, then the deficiency to be 
met from the local rate as at present, or if the deficiency 
continue for more than а given period, the charges for energy 
supplied to be raised so as to meet the deficiency. Now, the 
capital charges on an undertaking taken at 42 years and with 
5 per cent. interest will amount to £4. 17s. 6d. per cent., and 
upon the same basis for 25 years amounts to £6. 8s. 7d. per 
cent., showing a saving of £1. 11s. 1d. per centum per annum, 
against which has to be set the 14 per centum for the deprecia- 
tion fund. As an example, take the expenditure on the elec- 
trical undertaking of this town. Our capital expenditure to 
date is £224,000, and our average capital expenditure for the 
last 12 months was £211,600. e accumulated sinking fund 
paid out of gross profit is £20,073, which amounts to practically 
10 per cent. of the average capital outlay. We have no deprecia- 
tion fund in addition to this amount, although we have a small 
reserve fund, and intend, of course, to add to this fund when 
we can. If the conditions which I suggest had existed from 
the first we should have had about £10,500 in the sinking fund 
and £9,600 in the depreciation fund, representing 4j per cent. 
on the average capital outlay. I assert that this would have 
been a sounder financial position than the present. A sinking 
fund is an absolutely inflexible sum which cannot be appro- 
priated for any other purpose, of course, than the cancellation 
of the original debt, but electrical undertakings require some- 
thing over and above this—a fund from which sums can be 
taken from time to time to make good any shorter-lived and 
worn-out plant. | 

It has always been argued that the 21 years' life which was 
given to company undertakings by the Act of 1882 (after which 
period municipalities could buy an undertaking at its then 
value) was an insufficient period for the use of the share- 
holders’ money, and that the proper thing was done when 
Parliament (Seotion 2, Electric Lighting Aot, 1888) increased 
this period to 42 years. What, then, do we find these com- 
panies doing, controlled as they are by most able financial and 
engineering exports? They are content to form a depreciation 
and reserve fund which amounts to something like, and, so far 
ав I am aware, often much less than, 10 per cent. of the capital 
outlay. Presumably, therefore, this must be considered a 
sound position, otherwise companies could never have the 
stability which they enjoy. As this is true of company under- 
takings, what logic or reason is there in refusing to give 
municipalities precisely the same privileges, or why should 
municipalities рау more than companies? Both will have 
enjoyed 42 years use of the original capital, and will be, as a 
result of their trading, able to re-enter on their obligations to 
their consumers. It has been argued and reiterated that the 
action of our Legislature in the eighties was the primary 
cause of our backwardness in electrical developments when 
compared with America and foreign countries. Parlia- 
ment having, granted municipalities the power of creating 
and working their own electricity supply works, cannot 
now cancel those powers, the matter having gone too far. 
Is the Legislature, therefore, going again to be the means 
of restricting electrical developments in England by putting 
unduly onerous charges upon those undertakings under municipal 
control? It is in the developing days of all commercial enter- 
prises that the severest struggle is felt. There is a big and 
growing demand in England to-day for electrical power. 
England is suffering in its competition with other countries, 
inter alia, for want of this more efficient agent. In the 
majority of cases the municipality is the authority which has 
been granted the statutory powers to provide this want, and I 
emphatically state that the onerous regulations imposed upon 
us for the too rapid repayment of our capital is preventing us 
from developing as rapidly as we ought to do, by its necessary 
reactance on the charges to consumers, and is injuriously 
affecting our manufactures. 

I hope I have clearly shown that there is need, and urgent 
need, for concerted action to obtain a revision and simplification 
of these regulations. I want to see municipalities placed on a 
par with admittedly well-regulated companies, and I believe 
that the extended period of repayment, the compulsory forma- 
tion of a depreciation fund in addition to this extended sinking 
fund, and an enquiry upon each loan by a properly constituted 
section of the Board of Trade composed of a few electrical 
experts, would prove a panacea for the present evils. It would 
have the effect further of bringing all the present anomalies 
into alignment, and it would enable municipally-controlled 
undertakings to be governed on thoroughly sound financial 
lines, The present Government has just authorised the forma- 
Чоп of a Royal Commission to enquire into the whole question 
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of municipal trading. I do earnestly hope, for the good of 
municipal electricity, and for the whole electrical industry at 
large, that vigorous action will be taken by the Association of 
Municipal Corporations, and by ourselves, backed up, I hope, 
by the loyal co-operation of the Institution of Electrical Engi- 
neers and by the electrical Press, to attain this end. This may 
be Utopian, but I have faith in the common-sense and justice 
of these bodies, and I believe that this item—which I consider 
to be the most important on our costs sheet to-day—can be 
thus more fairly apportioned among the present and succeeding 
generations. 

Another point on which I wish to speak is the tendency of 
many municipalities to allow tried and capable officials to leave 
their service at a critical time in the development of their 
systems. Оп this point I feel perfectly free to speak without 
the risk of being misunderstood, because of my known relations 
to the Sunderland Council. I think it wise that a municipality 
should engage an independent expert engineer to launch the 
undertaking, and to assist in the selection of а capable chief 
officer. This officer being appointed will then seriously con- 
sider local conditions, and if ће is worth anything at all will 
devote his energy to the proper and careful development of the 
work entrusted to him. But being young and ambitious he 
will be naturally allured to another town offering a wider field 
and a bigger salary, and I have known men who have been 
allowed to leave because their councils have been niggardly, 
&nd have declined to increase salaries which were entirely 
disproportionate to their serious responsibilities. One does 
not hear of the like changes on the staffs of the larger 
companies. A change of management in such a case must 
affect, temporarily, the progress and development ef the 
system, for it takes time for a new man, however capable, to 
acquire a thorough knowledge of local conditions, and even a 
slight change of policy may cost the municipality a great deal 
of money. Councils, I think, want to form an idea of the 
depreciation of the engineers, the wear and tear on whom is a 
really serious factor, for the responsibility of electrical supply 
undertakings is a very heavy strain. I think more enoourage- 
ment is required to be given to officials of proved efficiency. 

One other word which, at the risk of being considered 
priggish, I would address to my brother engineers. There is 
a tendency to attempt to make engineers, who are responsible 
for the selection of contracts, stray from their strict sense of 
duty by offering, directly or indirectly, some inducement to 
them to become biassed in favour of some particular plant. 
We have maintained an excellent record for purity of conduct, 
and the result is that, young men as we all are, we have earned 
the respect and confidence of our councils, which it must be 
our endeavour to retain. I do not wish to preach a sermon, 
but there areso many young engineers starting in public life and 
there is no question that the temptation does exist—that I hope 
the same character for commerolal purity and for strict pro- 
fessional etiquette will always be a significant factor in our 
careers. 

There are many questions which must give rise to anxious 
thought. The progress of gas-engines and the production of 
high calorific gas, the improvement of the steam-turbine, the 
probable economies in methods of electrical illumination, the 
increasingly greater scope of electrical applications, all present 
material for judgment in forecasting their influence upon future 
extensions. However, a modern electrical station is so high] 
efficient that there does not seem to be much probability of suc 
improvements in either generation or distribution as will make 
it worth while to scrap modern installations. If machinery 
which was installed 14 or 15 years ago is able to-day to keep up 
with present-day requirements, how much truer this must be of 
plant which is being put down at the present time. I think, 
therefore, after making due allowance for the possibilities of 
improved prime movers and other things, we must not let this 
unduly interfere with our judgment and enterprise. One wishes 
that more progress could be made with electrical storage, as an 
efficient battery would very materially alter the problem of 
electrical supply. We shall have during the convention some 
excellent papers dealing with both the commeroial and the 
technical aspects of our service, and it is gratifying to know 
that the distinguished chairmen of committees who have written 
them are among those who are so widely known for their expe- 
rience in municipal government, The technical papers also 
contain materials for most profitable discussions. 

I sincerely hope that the Sunderland and District Convention 
will be a means of widening our knowledge, and, together with 
the hospitality and assistance which I know is to be given to 
the association by the corporations whose towns we shall visit, 
will be productive of much real good. 


Alderman NORMAN, of Cheltenham, proposed that a vote 
of thanks be given to Mr. Snell for his most able and 
instructive address. He agreed with it, and especially 
with that part which dealt with the remuneration of elec- 
trical engineers. He held that the chairman of an electricity 
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committee should see that his engineer was rewarded for 
work done, and that if the council would not make reason- 
able provision for the same, he suggested that the chair- 
man should resign when the eleetrical engineer was induced 
to leave for a more remunerative position elsewhere. 

Bailie MACLAY, of Glasgow, seconded the vote of thanks, 
which was carried with acclamation. | 

Mr. SNELL then called upon Alderman J. Р. Smith, J.P., 
to read the following paper: 


Some Statistics of Electricity Supply. 


BY ALDERMAN J. P. SMITH, J.P., MEMBER OF COUNCIL, 
EX-MAYOR AND CHAIRMAN OF THE ELECTRICITY 
COMMITTEE, BARROW-IN-FURNESS. 


In laying before the members of this association the 
following paper, the writer has done so for the purpose of 
enabling them to take a general survey of the present position 
of electricity supply as viewed from a commercial standpoint, 
and the progress which has been made in the industry during 
the last seven or eight years. It is to be hoped that some com- 
mittee members take in the discusslon on this paper, 
the subject of which should interest especlally all chairmen of 
committees, for it must not be forgotten that when the balance- 
sheet at the year end is not satisfactory, it is those gentlemen 
who have to explain it to their colleagues and defend their 
engineer and station as best they can. The difficulty and 
danger of dealing with figures has not been overlooked, nor 
the fact that with a little careful selection and manipulation 
they can be made to prove almost anything, but in this case 
the figures have not been selected to try and prove any theories 
previously held, but rather the whole of the available returns 
are presented for examination to see whether any instructive 
lesson can be deduced therefrom. 


^ TABLE I. ; 
SUMMARY OF ELECTRICITY UNDERTAKINGS. 


Local Aathorities. Companies. Total. 
т Works in Operation 1 204 T P 307 
2 Works under Construction js 104 .. 3° zm 140 
3. Orders Odtained is is 114 19 ee 133 
422 158 580 
TABLE M. 
OUTPUT. 
Cour anise. | MuniciPALITIES. Companen. MunicIPALIT (98. 
IET. зі з 
31. 1 t 5 
xn 2 ál Са 2 3 c 6 $ Units H Чень, 
1896 . 38 | 5,831,073 |. 33 | 1.967. 0 27 | 20,560,128 | 3 9.637.638 
1897. | 58 | :6 647.792 | $7 | 3.509.317 | 34 | 25 465.302 4 17.837.874 
1898-9} 70 | 8.4. 028. 93 8.734. 08 | 39 | 32,964,125 | 5% 27.191.351 
3899-0 |, Kn 9,165,793 | 124 531.167 41 | 42.671,341 8 42,476 726 
1990-1]. 1 12.434,827 | 169 | 13 776,372 | 82 50, 883.927 | 111 | 68,232,688 
1901-2 | 142 | 18.553,390 | 192 | 19.165.405 | 107 | 71,200.09] | 151 | 185,232,043 
1902 3 |357 з1.56с,199 | 213:| 23 427,410 | 9: | 84,404,279 | 17844 162.505.417 


It will be seen from the Electrical Times quarterly returns, 
that the number of municipal stations in operation is practically 
double of the companies, while of the works under construc- 
tion the proportion is nearly 3 to 1, and of the orders still to 
be put into operation, almost the whole are in the hands of the 
municipalities, many of whom, however, it is to be feared are 
only using them for & purpose for which they were never 
intended—viz., to кор Ut a private company. This is a 
practice very much to be condemned, and it seems a pity that 
the Local Government Board have not seen their way to try 
and stop it. In the earlier days of the industry, most of the 
pioneer work was done by companies, to whom great oredit is 
dua, but the majority of municipalities soon saw the advantages 
to be derived from having the control of such an important and 
profitable undertaking in their own hands, and it is an interesting 
and notable fact that 15 towns and cities who allowed 
private enterprise tostep in and take up this work at the com- 
menoement have since seen the folly of that course, and have 
bought them out (often at a very big price). In no case has a 
municipal supply when onoe started been transferred to a com- 
pany. According to this table, taken from Garcke's Manual, 
both classes of stations are going ahead very nicely, but the 
local authorities, which for the first four years given were far 
behind the companies, have now made up all arrears and are 
well ahead, especially in the matter of output, which has grown 
enormously of late—probably due in no little degree to supply 
for motive power and traction. 


TABLE oF CAPITAL OUTLAY PER KILOWATT. 

The great importance of the question of capital expenditure, 
and the heavy burden in the shape of interest and sinking fund 
which unfortunately acoompanies it, and which tells so very 
severely in our profit and loss accounts, justifies us in examining 
very carefully into this matter with a view to seeing whether 
there is any likelihood of an improvement in the future. 

Table Illa (Corporations v. ies) deals with the 
question as between municipal stations and those owned by 


companies, and it is very gratifying to notice that, whatever 
the system in vogue, the municipalities show much the better 
results. Thus, in the case of alternating plant it is only £92 
per kilowatt, as against £106, whilst a comparison of continuous- 
current stations shows an outlay of £89 against £129; or 
grouping the whole of the stations together, the cost to munici- 
palities is £90, and of companies £117. These figures cover a 
period of eight years, totalling altogether 829 returns, and in 
the case of the last year extend over no less than 182 separate 
stations, and may, therefore, be taken as a pretty reliable 
estimate of the cost per kilowatt installed. It is to hoped 
that they will satisfy the most rabid anti-municipalist that in 
electricity supply stations at least local authorities obtain good 
value for the money spent. There is one feature about these 
returns which is not very encouraging—viz., that the very heavy 
expenditure for every kilowatt installed does not show any signs 
of reduction as time goes on. The figures fluctuate a little from 
year to year, but do not show any definite signs of either 
improvement or the reverse. - 


TABLE Ш. 
CAPITAL OUTLAY PER. KILOWATT. 


IIIa. CORPORATIONS v. COMPANIES. 
_ CORPORATIONS. COMPANIES. 

Yeas. Cantinvoas? |° Alternating. Tora. Costiavous. | Alternating. | Torr. 

Ne. | Сом. | No. | Cost. | No No. | Сом. | Ne. Сом. 
( Р ЖЕ К CL ЕЕЕ | 
1894 | то | 89 8 EH 18 14 | 120 t 275 144 
1395 | 17 89 19 36 13 9з | 30] п 
18 34 | 89 | 26 | 103 io | 100 | 31 |11 
1897 | 28 96 | 32 | 103 I 109 | 36 | rar 


хет Ter (80 - £92 


CONTINUOUS v. ALTERNATING. 


— — — — 


CONTINUOUS. 


IIIb. 


ALTERNATING. . 


Year. | Corporations. | Coroanies. | 


— — 


Ко. | Сом. | No. | Cost. | No. | Coet. | Ne. | Cost, | No | Cost. 
be Q€ f° 
1894 10 |" 99 11 it 71 T 8 & 14 . 
1895 |.17 | 89 | 17 | 136 | 34 | 112. тә | 8 13 |! 92 
18 2 80 12 | 133 [41111 | 26 103 4 1 
1897 | 2 96 | 20 | 132 | 48 | 114 | 32 | 103 | 109 
1898 | 28 | 95 | 22 | 123 | со | 109 | 38 97 16 | 114, 
1899 | 34 , us | 25 117 59 | 102 | 39 87 14114 
1900 48 8t 31 | 136 ?9 | 108 49 91 17 | 107 
1901 | 78 | 85 | 34 | 127 UL 106 | $1 | di | ty | 99 
Meca. £89 £129 4109 Coꝛ £106 49 


Table IIIb (Continuous v. Alternating) deals with the same 
question, but is arranged rather differently to show a com- 
parison as between alternating and continuous current systems. 


It will be seen that in the case of corporations the balance is 


slightly in favour of continuous, whilst in the case of companies 
it is very strongly the other way, and taking the whole of the 
returns together, the alternating system comes out slightly the 
cheaper. 

TABLES OF Cost OF PRODUCTION. 


‘These tables are arranged in the same way as the preceding 
ones, but show the cost of production, and on the whole are 
more encouraging. For the first three or four years the reduc- 
tion of costs was fairly rapid, but during the last two or three 
years has remained almost at а standstill. It must be remem- 
bered, however, that the lower the costs of production are 
reduced, the greater become the difficulties of still further 
improvements ; and another factor in the case is the abnormal 
rise in the cost of coal in 1900 and 1901. The figures for 
1901 show a decided gain on 1900 in all classes of stations, 
and when the returus of 1902 are available, it is confidently 
expected that a still further improvement will be recorded. 

able IVa.—Corporations v. Companies. —With the excep- 
tion of the first year, municipal stations show much lower 
costs all round than those of companies, the average of all the 
returns available being 2°75, as against 3'3, a notable saving 


of over 4d. per unit. 


Table IVb. - Alternating v. Continuous.—Alternating plants 
run by local authorities show an increased cost of pro- 
duction over continuous in the proportion of 3˙1d. to 2 Ad., 
a difference of 7d. per unit in favour of continuous. In the 
case of company stations, both systems show the same results. 
By grouping all the returns together, a balance of ‘dod. per 
unit in favour of continuous is observed. In comparing the 
two systems, however, we must not forget that the districts 
which were most favourable to electricity supply were those 
where continuous-current stations were firat erected, and it was 
not until the alternating system was introduced that the more 
sparsely ulated towns were taken in hand. It must be 
mention owever, that in both these tables all figures for 


а; л 
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repairs їп айу first year have been ignored for obvious reasons, 
With a view to seeing how far it is possible that the costs of 
production might be reduced in the near future, without 
assuming any radical change in the present methods of genera- 
tion, two imaginary costs sheets have been prepared. The first 
one (IVc.) is obtained by taking the absolute lowest figures for 
each item, as shown in the Lightning Analysis, and combining 
same. The result is a total cost of 78d. per unit. The item 
of 02 sinking fund for Stepney is, however, quite out of the 
ordinary, and is bound to be misleading, but if we substitute 
the next lowest, Shoreditch, which is 19d., then the total 


TABLE IV. 
vosr OF PRODUOING ONE (Board of Trade) UNIT. 
4 
IVa. . CORPORATIONS v. COMPANIES. А 
Ыы CORPORATIONS. | COMPANIES. 
Year | Tora етан Aheggating. 
No ost. š А 
4. d 4 Я à 
1894 3°3 45 | 18 | 395 | 12 | 35 | 14 | 39 
4895 2*9 136 | y$0,17| 36 |i 4˙1 
1896 2-5 h ie „„ 37 
1897 2'2 yo 2°60 | 22 | y 17 | 34 
1898 20 1$ | 66 | 2°25 | 22 33 о | 32 
1899 "21 2°3 | 75 | 2°20 | 26 | 2: 14 | r9 
1900 22 27 | 97 | 2°45 | 3! | 3°3 17 | 3°0 
190t a1 2:3 |129 | 2°20 | 34 | 29 18 | 26 
| 5 2-44. 314 2754. | . ya. 334 3'308 
IVb. , CONTINUOUS » ALTERNATING. 
Ks 


Ter. Corporatioas. | Companies. 
— алто 


— —— | —— , — | M 


REL pee we eme eee 
4. 4. 4. |. 4. 4. 4. 
1894 103.3 | 12 | 35 | 22 3% 8] 45 | 14 | 39 | 22 | 420 
1895 | 17 | 19 | 17 | 36 | 34 | 325 | 19 . | 15 | {1 | 34 | 410 
1 34 | 2°5 | 18 3% 42 | 300 | 20 | 3:7 | 16 | 37 |42 | 370 
1897 | 28 | 22 | 22 | 38 | бо | 3°00 | 32 | уо | 17 | 3°4 | 49 | 320 
18 28 | 20 | 22 33 | бо | 2-05 | 38 | 2-5 16 | 32 | 54 | 2°85 
1899 | 35 | 11 | 26 | 28 | 61 | 245 | 40 | 2°3 | 14 | 29 | 54 | 2°60 
1900 | 45 22 | 3! 3°3 7 2°75 | 49 | 27 t7 | 39 60 | 2°85 
190178 |21 | 34 2:9 |112 | 2:50 | 51 | 2:3 18 | 25 | 69 | 245 
op APEE IO %. ggd 285d. у 3°34. уой 
^ ' А e 
Minimum Costs per Unit. ‚о; Misimem Сени (ы 10 Stations) per Unt. 
St, Helens, Coal . “26 Coal T 7 
Oldham Stores o1 Stores 03 
Bradſord Wages 09 Wages . 15' 
‘Ealing * Repairs 07 Repairs . 09 
, А — — 44 à . — 61. 
‘Nottingham, Rent. &с... соз, ` Rent, &c. e 03 
Stockport Salaries, &E. 08 Salanes, &c: u3 Го» 
ЕМИ eee 10 "ue — — 16 
pus О Е RS ed G K — 
- . * : * 54 . 8 2 2 = 99; 
Bootle” ' Interest. .. ‘22 | Interest... : 42 
Stepney Sinking Fund -o2z Sinking Fuad’ .. 42. 
| 4c 2 ‘ — ж 20 . ^ ts 7 4 ien X © 
ES — V Ln „ 
: ? „ ШЕ, 784. |: Pee ола ад 
Subsiituiieg Shorddiich «19 for Stepsey o First vear stations ignored. — ^ 
s Tonal = 334. бош i E рЫ. 
TABLE IVe. 
Foust Costs. 
Towa 
Accrington .. 
Monmouth . .. 
8t. Helen s 
Farb 
n :84 
Leigh V 35 
laagow 86 09 
urton "Ва раеу . 
| Bradford :89 | South port 1-28 
| Burn) :40 | Leith 1s 
; Manchester “1 91а сот rz 
Y, Govan 42] South Bhields 129 
2. 1 44 | Bbeftield 131 
2. South Shields | 44| Darwen ru 
2. i 45 | Crewe rs? 
2, Motherwell 4^ | Dundee rs? 
2, Nottingham 461 Motherwell 
2 Sheffleid 46 | Halifax 47 
2. Dundee 4ч { Wackburn 148 
1,450, Halifax "н Ashton-u.-Lyne 145 
3 1.847. Swansea 48] Sunderland .. | 1'49 
1 810, 49 | Aberdeen 1:51 
7 . | 1,688, | Sonthport — | 49| Avr [185 
5 1,546,569 Edinburgh . | 14°75T Stepney . | 56] Huddersfield . | 1°58 
16 | Hull 1.490 099 | nouto Shields | 1467] Liverpool .. 50 Chester 1 3 
27 | Bouthport ... | 1.464,40? | Wigan So |1681] Newport ... | 50] Govan 1°62 
28 | Hammersmith | 1.461.427 | Govan ‚ | M60] Huddersfield 51] Leicester * 168 
29 Southampton | 1.430.727 | Ealing . 114862] Nelon . 53 8t.ckport .. | 164 
30 | Bootle . | 1397 432] Crewe „ | 14°47] Leicester . 55 1 Wakefield .. | 1°65 
7l | Rt, Helens 1,237 965 | Bedford 14 86 |] Leith 55 Leigh 1°66 
52 | Relfant .. | 1,26 69€ | Southampton. |1428| Chester '88 | Wigen 1:68 
*3 | Huddersfield . | 1.179.849 | Houthwark | |1423] Darlington. 57 Cheitcobam 1 69 
54 rby 1.091.497 | Southport 34227 Bt Алпа 57 Manchester 1-69 
85 | Leicester 1,042,303 | Hammersmith | 14 20 Gloucester a | Burnley 170 
36 | Oldbam 1.042.055! Bieckpoo 14 18] Lincoln . | 64] Swansea Von 
37 | Btepney 1,008,087 | Cheater 1414 | Bootle . | 69] Brighton „ 172 
88 | Cardiff .. | 1.006.763 Harrogate . [1608] Crewe .]| bef Tynemouth . | 174 
39 | South Siflelds 985.645 | Wo - |1406 Kings Lyen.. | cs] Worcester .. | 174 
© | Ashton-u -Ljne | 977.066] Croydon 19-04] Dewsbury 60] Kings Lyon 176 


would be 95d. The second table (IV ».) is one which is more 
likelyto obtain in practice, and is made up by taking the average 
of the 10 lowest costs in each item, and this gives a total of 


1:414. In connection with the cost of production, it will be 
generally conceded that there are very many factors which 
have an important bearing on this, but the three which are 
usually considered to have the greatest influence on costs are 
output, load factor, and cost of fuel. In order to see how 
this works out in actual practice, four tables have been com- 

iled. The first one consists of the 40 stations having the 
argest output (all but two having an output of 1,000,000 and 
over) The second table gives the 40 stations with the highest 
load factor (the highest being 29°4 per cent., and the lowest 
14 per cent.) The third table shows the 40 stations with the 
lowest costs per unit for fuel (the figures varying from 16d. to 
'60d.); and the fourth gives the 40 stations with the Yowest 
total costs (the extremes being ‘96d. and 1°75d.). Referring 
first of all to the influence of output on costs, we find that out 
of the 40 stations with the highest output, only 24 appear in 
the list of the 40 lowest costs. Turning next to the influence of 
load factor, it is seen that there are only 25 appearing in the 
table giving the best results; and, finally, the importance of 
low fuel costs is shown by the faet that out of the 40 best returns, 
29 appear in the list of lowest total costs. All these figures 
tend to show that no single favourable factor is in itself sufficient 
to command success, and that no station engineer need be 
discouraged because the works under his control are only of 
moderate size. The figures given in this table are only for what 
is termed private supply, and do not include current supplied 
either for public lighting or traction purposes. 


TABLE V. 


AVERAGE PRIOE OBTAINED r Unit) FOR 
PRIVATE SUPPLY. 


= — = 


Cox ran 185. Local AntTmoatias. 


1. ' 
i 8 i 
E HE 
Year x 3 *€ ye : { at 
i: : : у НН H 
FESESESPHE ПЕЕ: 
| ME EN eem. n E 
V ME rc eT = 4. 
1896 16| 11 | 12| 5 .| 34 i 5°38 
1897 |6| 14 | 10} о 39 4'99 
1898 | 3| 15 | 11 |. 8 [1 38 e6 | 4:68 
1899 12| 6 | то | 10 |3 40 7 4°46 
1900 |..| 7 | зо | 1; 5 48 97 | 4°36 
8 3 | 20 | 17 48 23 | 42] 
LI 
TABLF VT. 


SINKING FUND. 


УТ. PEROENTAGE TO CAPITAL EXPENDITURE 
e (Average). | "ty 


- — — — — 
- 


Year of Working. | 1м. | and. | srd. ФЬ. 


| 
| 
pos of Undertakings | 110 | 96 | 81 73 


66 53 42 20 
verage Percentage P44 | 753| 2°57 | 2702 269 | 2 2-91 | 2°63: 


a 

No. of Undertakings | 16 37 | 51 

Average Percentage | 322 | 2°87 | z 
Ц 


50 67 79 | 100 | 126 
a-7o | 2:58 |244 | 2°58 |2 57 


] ; 
VIb. ООВТ IN PENCE PER UNIT SOLD, 


Yeer of Working. 


No. of Undertakings 
Average Cost 


— — 


g 92 , 82 75 79 | 76 


Pat — 


Year. «1° 1894. 1895. 1896. 1897. 


* — 


No. oſ Undertakings 16 38 51 | 59 
Average Cost 1:59 | 29 1:33 | ror 


TABLE VII. | 
‘LOAD FAOTOR. 
VIIe. — Year ‚| 1896 1897 1898 '| 1899 1990 || 190! "| | 
No. of Undeétiakings | 43 | 59 66 74 |] 96 ` 


Р 


Percentage .. | 9:49 | 10°42 | 10°79 | 11°48 | 12 48 | 11776 | 


+ — we 


VIIb. Year, . Working 


—— —— 


No. of Undertakings 


— 


Percentage . 11.04 11734 | 11707 


Table V.—The question of the price at which current is sold 
is one which has [special interest for committeemen and others 
who stand to some extent between the producer and the con- 
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TABLE VIII. 
LOGAL AUTHORITIES. 


FINANOIAL RESULTS OF ELEOTRIOLTY UNDERTAKINGS for Years 1800-1901: inolusive. 


— 


si | Interest. 1 Sinking Fond. gs | d 

2 H Year. | Сарйа!. Revenue. | Total Custs. | Gross Profits ees Ed ; ji Units Sold, 

=> | ' sais: cok: ar 

Ul. | £. | £..] £ | £ |] « te | 4 be ul. MF 
$0 | 1896 3.471.400 405.613 193,18: | 207,431 86,316 | 105 94,006 | 114 242 | 461 | 19,691,042. · 
60 | 1897 | 4,929,545 | 562,831 278,721 284,110 | 109,920 | 86 111,457 | 587 221,377 173 2°17 | 3°90 |. 30,721,564 
66 | 1898 | 673.340 793.754 | 388,69 | 405,585 | 149,228 | 776 | 157,670 | -8о | 306,898 | 1:56 | 1°97 | 353 | 47,204,575 
75 | 1899 | 9,180,448 | 1,047,480 | 555.603 | 491,877 | 233,732 | “81 | 188,739 | “65 | 422,471 146| 191 | 3°37 | 69,563,632 
97 | 1900 |13.129,532 | 1,518,434 | 903,980 | 614.154 | 260,855 | 57 | 270,523 | “60 | 531,378 | 1'17 | 20 | 3°17 104,681,445 
123 | 1901 16,905,034 1,995,821 | 1,067 963 | 917,858 |. 478,181 | 74 367.7 57 845,950 | 1°31 nes 196 154,615,339 
a| | [6,323,933] 5.392.608 | 2.931.315 | 1,318,232 | 773 | 1,190,164 | :6 | 2,308,396 | 139 | 18a | 3°28 | 430,476,615 


4n | 


sumer, and it is gratifying to find from Table V. that there is each year from 1894 to 1901 inclusive, and, second, gl 


a steady reduction year by year in the price charged. During 
the six years dealt with the companies have reduced their 
average charge from 6'01d. to 4:96d., a difference of 1:054. per 
uuit, whilst the corporations, although starting from the lower 
level of 5°38d., have been able to reduce their charges by a still 
greater amount of 1:11d., bringing down the price to 4:274. It 
will be observed that, taking the last year’s returns available— 
viz., 1901—that no less than 50 per cent. of the companies are 
obtaining 5d. per unit and over for their current, whilst in the 
case of corporations only 194 per cent. obtain such a large rate 
of revenue. This is an important point to notice, as municl- 
palitles are often twitted with showing a very poor return on 
the capital expended. "They can at least point to the fact that 
they are supplying thelr consumers at а much lower rate than 
is the case with private companies. Had the municipal stations 
charged the same rate as the companies they would have enjoyed 
an increased revenue during 1901 of no lees than £444,519, 
equal to 2:62 per cent. on the capital invested. 


INTEREST AND SINKING FUND. 


Many are the troubles and worries which beset the electrical 
engineer in his efforts to give а continuous and steady supply, 
and numerous are the difficulties which bar the way to such a 
substantial reduction of price as will enable him to realise the 
forecast of Sir William Preece and make electricity the poor 
man’s light. Discussions innumerable have taken place as to 
what is the real oure to be sought for, and free lamps, free 
wiring, prepayment meters, utilisation of water power, maxl- 
mum demand meters, hiring out of motors, etc., all have their 
advocates. But in tha opinion of the writer the biggest bugbear 
in the whole business is the abnormally heavy payments for 
interest and sinking fund ; and if the heart of a chairman of 
committee is not too hard to receive any impression at all, 
surely these three fatal words would be revealed by a post- 
mortem examination. How often do we scan the records in 
the weekly analysis and read something of this sort ? 


Revenue. Expenses. Gross profit. Int. and S. F. Net profit 
No. 1... £60,000 ... 255,000 . . £25,000 ... £24,500 ... 8500 
No. 2... 86,000 ... 35,000 ... 52,000 ... 42,000 10,000 
No. 5... 168,000 85,000 85,000 66,000 20,000 
No. 4 24,000 14,000 10,000 12,500 – 2,500 


It is not the amount of these sums which appals one, but 
the relation which they bear to the total oosts. Take the 
case numbered 2, the figures are not absolute, but quite near 
enough for our purpose. Here we find a well-managed station 
where the costs bear a very favourable comparison with the 
recelpts, and yet out of the very handsome apparent surplus 
there has to be taken а further sum for interest and sinking 
fund, actually more than the whole of the rest of the costs 
put together. This may seem an extreme case, but an examina- 
tion of a series of very lengthy tables which the writer has 
prepared show that in this particular town the cost of sinking 
fund per unit sold is rather under than over the average. The 
rate of interest at which our municipal authorities borrow 
money is so nearly alike in different towns that the writer 
did not think it worth while to go into this question in detail. 
Table VITI., however, gives the average for each year. 

The question of sinking fund is, however, much more intricate, 
апа the practice varies very much. Ав is well known, the 
London boroughs obtain money through the London County 
Council on a 42 years’ repayment system, whilst most other 
boroughs are only allowed 25 years by the Local Government 
Board. In some towns powers have been taken under various 
old local Acta—in many cases for very long periods. In Glasgow, 
lor example, under the old borrowing powers (which are now, 
the author believes, exhausted) the repayment spreads out up 
to 62 years. Tables have therefore been prepared showing 
both the cost per unit sold, and also the percentage to average 
capital invested ; and to still further probe this question, these 
bave been arranged in two ways—first, giving the results for 


the 

figures according to the year of working from first to eighth. 
Table VIa.—As far as percentage to capital is concerneel, it 
is bound, more or less, to follow the question of capital expen- 
diture, and yet it is satisfactory to notice that the percentage 
fell from 5:22 in 1894 to 2:44 in 1899.  Sinoe then, however, it 
shows a slight rise. In connection with this, it may be interest- 
ing to note that while in the case of municipalities the charges 
for sinking fund in 1901 amounted to 2:57 per cent., and in the 
case of companies for the same year it works out to only 1:09 per 
cent., 10 out of 51 companies making no allowance whatever 
unit sold, however, does show 


under this head. 

Table VIb.—The cost ре 
some improvement, and this may be expected to still further 
improve as the load factor continues to rise. It should perhaps 
be stated that these tables are compiled almost entirely from 
the well-known Lightning analysis, and in some few cases 
the amount set down as sinking fund also includes sums 
set aside as depreciation, renewals, etc., in addition to 
the sinking fund, as required under statutory obligations. 
The full tables are unfortunately much too bulky for the 
Proceedings, but a summary of each is given. The individual 
figures vary very much, and excluding first years, which are 
often quite fictitious, the highest cost per unit is a medium-sized . 
manufacturing town, where,for the second year the figure is no 
less than 4°09d. per unit, ahd even in the third year is prac- 
tically 5:0d. (2:99d.). In another case, and this one of our 
large cities, the charge under this head is 1:6d. on the seventh 
year's working. Another town of medium size is paying 1°45. 
at the end of eight years’ running, and in another case 1°79 on 
the fourth year of operation. There is no doubt that the 
reduction in the cost per unit is due to the 1 of the 
load factor, and it is gratifying to find from Table УПА. how 
steadily this is increasing, having risen from 9°49 per cent. in 
1896 to 12°76 per cent. in 1901. 

Table УПв., however, reveals the somewhat curious fact that 
the age of a station does not seem to have such a marked effect 
on the load factor as one would expect. A glance at Table VITI. 
will show perhaps better than anything else what an incubus 
these capital charges really are. Taking a summary of six 
years we find the following : 


| Total теўеп сле бана ое ве Viisin eee n EEE EE ыйа £6,525,955 
"e e 5,592,618 
Gross Prof... 52,951, 315 
Capital charges— Interest. ese. £1,318,252 
Sinking fund... ................. 1,190,164 
‚508,596 
, оннан ватане аа авна £422,919 


As to the effect on the cost of production, this may ve 
summarised as follows : 


Ordinary total cost of producing one unit.. 1°89d. 
Capital charges—Interest _.................................... 78d. 
Sinking fund eren "66d. 

— 139d. 

, ß а КЫЙА» 5:284 


There are really two separate points in connection with these 
capital charges which ought not to be confused. The first is 
the heavy capital expenditure for a given revenue-earning 
capacity, and the second is the short term for repayment which 
is allowed by the Local Government Board. As to the first, it 
is only natural, perhaps, to compare with the rival lighting 
concerns, aud see how far the gas industry is affected. Taking 


| the author's own town of Barrow as an example of an excel- 


lently managed and very successful municipal gas undertaking 
and comparing it with our own electricity works, we find that 
in the case of the former the revenue amounts to no less than 
36:5 per cent. of the capital invested, whilst in the latter it is 
only 10°1 per cent. То put it in another way, the Gas Com- 
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mittee in order to produce £1 of revenue have only got to invest 
about £2. 15s., whilst the Electricity Committee have to spend 
no less than £10. 

The fact of having to lay out more than three times the 
capital in order to produce the same revenue is surely in itself 
a sufficient handicap to the electricity undertaking ; but when 
we consider the second phase of the subject—viz., the short 
рео! allowed for repayment—it makes matters much worse. 

erting again to the comparison at Barrow, we find that the 
gas undertaking, with a capital of £116,500, is only compelled 
to repay £1,056 for the year, whereas the electricity uuder- 
taking with a capital of less than half—viz., £54,846—is under 
obligation to repay actually more—viz., £1,079—the percentage 
working out in the one case at 0°9 per cent. and in the other 
2°34 per cent. Apart from these capital charges the electricity 
undertaking would compare very favourably, the gross profit 
being 57:8 per cent. of the revenue, whilst in the case of gas 
t is only 25°4 per cent. 

It may be a perfectly good subject for discussion, whether 
the 25 years allowed by the Local Government Board or the 
42 years of the London County Council is the fairer ; probably 
30 (with perhaps 35 in some cases) would be about right, but 
the writer would prefer to err if anything on the side of safe 
and sound finance, if only the ** powers that be" would see 
the necessity and advisability of suspending the sinking fund 
for the first three years. No one who has the interests of 
municipal trading really at heart would object to a repayment 
of capital on sound and safe lines. То bulld up а strong 
reserve fund (call it what you like) before contributing to the 
relief of rates ought to be the leading object of any electricity 
committee, but what we do object to, and that very strenuously, 
is being compelled to build up this reserve out of the rates in the 
first years of an undertaking when no profits are being made. 
It is this fear of а call on the rates, in the earlier stagee, that 
causes 19 out of 20 stations to be built on such narrow lines, 
that extensions are wanted before even the orlginal scheme is 
completed, and waste of capital results, which brings about the 
very evil which it is sought to avoid. So much was said on this 
subject during the past year that the author was loath to touch 
on it, but felt that a paper dealing with electricity supply from 
а financial point could not be complete without at least a 
reference to it. 


Mr. W. А. CHAMEN, of Glasgow, opened the discussion, 
and said that the paper was a difficult one to criticise, and 
one which would be of great serviee to the members of the 
association. In the last part of the paper Alderman 
Smith had compared the working of gas and electric light 
undertakings. He had recently looked through the 
accounts of the Glasgow gas department and found that the 
cost of coal was 40 per cent. of the total revenue. In their 
electricity department the coal bill was only 12 per cent., 
which жошо to him to suggest that they had still а con- 
siderable margin to draw upon. He agreed with the 
author that a standard for the duration of electric lighting 
loans should be adopted throughout the country. It wasa 
mistake to think they could now get loans for 62 years in 
Glasgow. Under their new Bill they had to repay at the 
rate of 25 per cent. per annum. 

Mr. VESET Brown, an old member of the association, 
commented on the first few paragraphs of the paper. He 
argued that local authorities: with small areas were now 
finding it more advantageous to transfer their provisional 
orders to private companies. He did not agree with the 
ш given in Table III., as he thought they made no 

owance for the fact that a good number of the corpora- 
tions supplied their own tramway systems, whereas only 
one company had a tramway logd. Не gave individual 
instances to show that the cost per kilowatt was frequently 
lower for companies than for local authorities in towns of 
the same size. The costs in the case of companies was also 
higher, because they had not street-lighting or tramways. 
As regards the depreciation in the case of companies, he 
thought that where large dividends were paid the share- 
holders should divide individually for depreciation out of 
these dividends. 

Major-General WEBBER complained that companies were 
not placed on the same footing as local authorities with 
respect to rating and to the charges made for road repairs. 
High rates seriously handicapped the London company, 
and he thought in this respect the local authorities had a 
very great advantage. At the time Paris was divided up 
into secteurs for electric lighting purposes, this was provided 
against by a clause which fixed the maximum tax for rates 
at 10 or 11 per cent. on the income, which would other- 
wise be received by shareholders. In London the companies 


‘did not 


had to pay from 11 to 17 per cent. of their profits to the 
local authorities in rates. is income was not usually 
taken into account when considering the relative advantages 
of company and municipal management. 

Bailie WILLOCK, of Glasgow, did not agree with Mr. 
Vesey Brown on the question of company finance. He 
thought that the directors in early years declared dividends 
without providing for depreciation, whereas local authorities 
had to pay their sinking fund charges even before the plant 
was used. At Glasgow they had gone most carefully into 
this matter. A few years ago they were supplying from a 
small station, which was completely filled with machinery, 
and which was worked to its utmost limits as re 
output. In consequence, they had а large surplus at the 
end of the year. After Mr. Chamen joined them they had 
to lay down large new works, which they had to depreciate 
before they could be used, and in consequence the surplus 
had decreased. At the present time the small station was 
practically shut down, and they were going to sell the 
plant, which would have been quite able to supply the 
original load for which it was intended for another 50 
pee This showed the need for depreciation funds, and 

e only hoped they would make as good prices for their 
old plant as Mr. Snell had succeeded 1n doing. He pointed 
out that the Government had very distinct views as to 
what was the profit of the undertaking, and insisted that 
in Glasgow they should pay income tax on their whole 
surplus of £24,000 before anything was written off for 
depreciation or reserve. He, personally, was in favour of 
writing off depreciation rather than establishing large 
reserve funds, which might be called upon at some time 
for the relief of the rates. They had quite decided on his 
Council that none of their undertakings should contribute 
to the relief of the rates, but that any reduction which 
could be made should be given to the consumers. 

Bailie MACKENZIE, of ‘edinburgh, thought it was only 
an idle waste of time to compare the working of company 
with corporation undertakings. He thought that the fault 
in corporation management was that the fear of the 
November elections influenced sometimes the actions of 
the councillors. They had last year in Edinburgh earned 
the substantial profit of £14,000. When the report came 
before the Council last week, certain members demanded 
that £5,000 of this should be handed over for the relief of 
rates. It was this kind of proposal, brought forward b 
councillors who had not really considered the matter, whic 
he so strongly ii agris in municipal control Не, 
personally, preferred a large reserve fund to writing off 
much depreciation, as with а reserve fund you had the 
money at hand. Не believed in the municipalisation of 
such things as electricity, water, and gas, but strongly 
deprecated councils going into the supply of accessories 
and other small trading work. 

Councillor Scorr, of York, referring to Mr. Vese 
Brown's remarks, said he did not share that gentleman's 
ideas of company management. He thought the directors 
y high dividends in order that the individual 
shareholders might make their own reserve funds, but in 
order to increase the price of shares which afterwards 
would be unloaded on the publie. He thought that all 
the figures in the paper were in favour of the municipal 
undertakings. 

Councillor J. E. PANTON, of Bolton, said that he had 
worked out similar figures to those given in the paper some 
years ago, and that the advantages of municipal ownershi 
was clearly shown before electric tramways were фаг. 
The reason, he thought, for the higher capital expenditure 
of the companies was that they often paid in shares instead 
of in cash for their machinery. He would point out to 
Major-General Webber in the country the local authorities 
had not anything to do with the rating. Having analysed 
accounts, he found that the uaea undertaking on an 
average provided twice as much for depreciation as did the 


companies. 

Mr. W. L. MADGEN strongly resented the remarks of 
Councillor Scott as to the integrity of company directors. 
With respect to Table III., which showed an average cost 
of £90 per kilowatt for the municipalities as against £117 
for the companies, the figures did not include a certain 


amount of preliminary expenses The comparison ао 
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negleeted the question of the length of mains. When 
considering the figures of cost, it should be remembered 
that the success at Liverpool and Leeds had been gained 
under company management. In his opinion, there was 
more eredit due to the engineer who could make a small 
undertaking successful. He concluded by suggesting that 
the paper might better be termed “early thoughts on 
electric supply." 

Alderman SMITH, in reply, said that the difference intro- 
duced by tramway plant was exceedingly small. Ав а rule, 
with the tramway undertaking the corporation had to 
supply feeders, and he had found that the ratio both in 
cost and management in favour of corporation management 
had not altered of recent years. The discussion had taken 
up the controversy between the two systems of manage- 
ment. He had not intended that this should be so, but it 
must be remembered that the war had been commenced 
by the company exponente, who complained that the 
corporations had not provided for depreciation. Enquiry 
had shown that the companies themselves were more to 
blame in this matter. He was sorry to hear for the first 
time from Mr. Madgen that the figures published regularly 
in Lightning were not correct, as they had been largely 
used throughout the country. 


A hearty vote of thanks to Alderman Smith was then 


given, and the following paper by Mr. W. A. Chamen was 
taken as read. 


The Possibilities of Future Economies in Electrical 
Illumination. 


BY W. A. CHAMEN, CITY ELECTRICAL ENGINEER, GLASGOW. 


The question of possible future economies in electric 
illumination is one of very considerable importanoe. There is 
hardly need to point out that if the economy is brought 
about by consuming a smaller amount of ene to 
produce a given amount of light, the ultimate result is not 
a reduction of revenue to the undertaking, but an increase, 
owing to the larger number of consumers who adopt electric 
light in preference to the older means of illumination, as well 
as to the more generous use of it by existing consumers. 
There is also another “мн to the undertaking in the 
reduction of the proportion whieh the peak lighting load bears 
to power or other day load, though it may be some time before 
this becomes noticeable. The subject of ible economies in 
illumination, however, covers a wider field than the saving in 
consumption of energy, for any reduction which can be made in 
the cost of maintenance of the lamps, and particularly in the 
. trimming and attendance on aro lamps, may come within the 
scope of this paper. No doubt the question of cost of pro- 
duction of energy also might fairly be treated as part of the 
subject, but it is not proposed now to deal with that matter 
at all. 

Our attention is naturally drawn first to the ordinary incan- 
desoent lamp as we know it see А and have known it for some 
years past. Is there any probability that the carbon filament 
is capable of being worked, with satisfaction as to its lasting 
properties, at any materially higher efficiency than the 3j to 
4j, watts per candle-power to which we are accustomed? ‘The 
outlook in this direction does not seem very encouraging, though 
some &-c.p. 250-volt lamps recently tested in Glasgow have 
started with an efüclency of 31 watts per candle, while after 
600 hours of burning the Шер has not gone below 44 watts 
per candle, thus showing that this degree of efficiency is not 
confined to lamps of 16 c.p. or over. Some 12 months or more 
ago an incandescent lamp bearing the name of *'' Crawford- 
Voelker," was brought out, having а filament alleged to be 
made of some carbide and promising considerable improvement 
in efficiency as well aslong life. As, however, nothing has been 
heard of this lamp for some time, it must be assumed tifat some 
difficulties have arisen in its manufacture which have so far 
prevented its coming into the market. 

The next lamp to claim our attention is a departure from the 
ordinary filament in vacuum. It is the now fairly well-known 
Nernst lamp. In Glasgow alone it is stated that there are about 
10,000 of these Ap in use in ordinary consumers’ premises. 
А large number of them have been in use in Buckingham Palace 
for some 13 months past and have given great satisfaction, 
having reduced the 5 of current by about 50 per 
cent. The large clock at the Houses of Parliament has also 
now been lighted by Nernst lamps, and very satisfactory starts 
have been made in its adoption for street-lighting at Maidstone, 
Barking, Barnes, Colchester, Gravesend, Erith, and Brighton, 
and experiments in this direction have been in progress in 
Glasgow for over six months past. Indeed, it is a question 
whether the Nernst lamp should be classed as a possibility of 
the future or not rather a realisation of the present time. 


The results of recent experience from several different sources 
show that an ave life of 600 hours is by no means too 
much to expect, and doubtless this figure will be improved 
upon as time goes on. As regards economy, the claim put 
forward is that, light for light, the Nernst lamp consumes 
about half the energy consumed by the ordinary carbon-filament 
incandescent lamp. Assuming the useful life of the latter to 
be about 800 hours, and that, roughly. eight lamps of 16 o.p. 
will give as much light as one one-ampere 250-volt Nernst 
lamp, it will be seen that at an officiency of four тайа per 
candle some 409 units will be consumed by eight ordinary 
16-c.p. lamps in 800 hours, the cost of which, at, say, 4d. per 
unit, equals about £6. 16s., to which must be added the oost of 
renega vix. eight lamps at, вау, 1s. each=8s., or a total of 
£7. 4s. With the Nernst lamp the cost of energy will be 
about £3. 8s., to which must be added the cost of renewals, 
ог, вау, one and one-third times 3s. 6d. (if we include 
the resistance as well), say 4s. 8d., a total of £3. 12s. 8d., being 
a saving of £3. 118. 4d., or nearly 50 per cent. This 
is a margin to allow for even more frequent renewals 
of Nernst filaments, eto., and the average Glasgow con- 
sumer has not been slow to grasp the point, par- 
ticularly in business premises, where the charge for 
energy is 6d. per unit for the first 565 hours’ use of 
maximum demand, and ld. per unit for all further quantity. 
The fact that the filament requires heating before it 
conduct the current, an operation requiring about half a 
minute, is against the Nernst lamp to some extent, but in many 
cases it is of no real consequence. It is, so far, not made in 
very small sizes, the smallest absorbing one quarter of an ampere 
(which equals, at 250 volts pressure, about as much energy аз 
is consumed by one ordinary 16-о.р. lamp), "but giving a light 
of fully 52 c.p. This is too large а unit of light for ordinary 
domestico use, and, combined wich the last-named disadvantage 
of not lighting immediately when switched on, is, perhaps, the 
reason why it has not found its way to a larger extent into 
private houses. For perfection of lighting, however, in a large 
room, а one-ampere Nernst lamp fixed near the ceiling, with a 
nearly opaque shade beneath it, so that nearly all the light is 
reflected off the ceiling, is hard to beat. 

It is not within the scope of this paper to discuss the details 
of manufacture of any lamp, but one cannot help remarking 
that as substances are evidently known which will give off a 
brilliant light when heated to a moderate extent, as in the 
incandescent gas mantle and the Nernst lamp, there is no 
apparent reason why some combination of carbon filament 
with one or other of these materials should not be evolved, 
which will combine the advantage of instantaneous lighting 
with that of high efficiency. This, however, is no new idea, 
as many inventors are said to have been at work taking ont 

atents for various combinations. Perhaps a little more work 
in the laboratory and a little less at the patents might have 
produced the result we are now awaiting. The Meridian 
lamp, which is apparently being made by the General Electric 
Company of America, may be а step in this direction, though 
no information as to the composition of its filament is at 
present available. It seems only to be made in one size 
of 55 o.p., aud the efficiency claimed for it is a consump- 
tion of about two watts per caudle. No lamps can, however, 
be obtained to experiment with up to the time of writing this 

per. 
di^ passing away from filament lamps our attention is first 
attracted by the Hewitt mercury d lamp, which is now 
well known by repute to most electrical engineers, but which 
has been seen, perhaps, by comparatively few. It consists of 
a glass tube about lin. in diameter and some Sft. or 4ft. long, 
having a bulb at the bottom containing mercury and an iron 
electrode at the top. The tube is hermetically sealed, and the 
air is exhausted to а considerable degree. The electric current 
is passed through the tube from the electrode at the top, which 
is connected to the positive pole of the circuit to the mercury 
in the bottom. The working pressure for а tube some Óft. or 
4ft. in length is about 100 volts, but а much higher pressure is 
required to start it. This is produced by the insertion of a 
simple self-induction coil connected in the lamp circuit and 
coupled up with а switch in such а way that the tube can be 
momentarily short-circuited, thus putting the coil direct on to 
the 100 volts pressure. On breaking this switch the kick or 
extra E. M.F. produced by the coil forces a passage through the 
tube, starting the mercury into vapour, and immediately a 
steady current commences to flow. "The light at first is tinged 
with purple, but as the tuba warms up it becomes whiter. The 
peculiarity of the light itself is that there are no red rays in it, 
and its effect upon the beauty of a rosy complexion is disastrous. 
This cannot, of curse, be set right by making the tube of red 
glass. A plate of red glass, which will let through floods of red 
light from а ray of sunshine, acts almost like a total eclipse 
when applied to the Hewitt lamp. 

Here again, however, it would seem possible by means of 
combination—that is to say, by mixing something with the 
mercury—to produce light of a different character, having red 
rays in it, which would remove this one objection. Even as 
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it is, it could be used for street-lighting and similar pur 
with great advantage, for its economy is of a high order, the 
consumption of energy being only about half a watt per 
candle-power, or about the same as that of the ordinary open- 
type arc lamp. It is claimed that the lamp can be made in 
any size, from a tube jin. diameter and Jin. in length to Зір. 
diameter and 12ft. in length, while the range of illumination 
may vary from 16 c.p. to several thousands, according to the 
size of the tube. Voltage seems to present no difficulty, as 
lamps can be made to work at any pressure from 50 to 
500 volts. А peculiarity of the lamp, apart from its light, is 
that the current will only pass through it in one direction— 
viz., from the iron to the mercury (if we are right in saying 
that the current flows out along the positive wire and back 
the negative). Alternating current will not pass through the 
lamp, and a modification of it ів made, called the Hewitt 
static converter," which will let through only those waves of 
alternating current which are above or below the zero line, as 
the case may be. This recalls to one's mind the amusing remark 
made by Mr. Mordey some years ago that ‘‘one of the great 
advantages of alternating current was the impossibility of using 
accumulators with it." The Hewitt lamp seems to have a great 
future before it. One cannot but feel that the absence of red 
rays is an objeotion that will be overcome. ` Its economy leaves 
little to be desired if it can be maintained in small sizes, and 
its length of life seems to know no limit, except that after every 
1,200 or 1,400 hours of use the tube requires opening and 
washing out. It is then, when re-exhausted, as good as new. 

Turning our attention now to arc lamps, we find by mixing 
various substances with the carbon during the process of manu- 
facture that it becomes possible to completely alter the nature 
of the electric arc flowing between carbon points as we have 
known it hitherto. The arc, for instance, in the Bremer and 
other arc lamps of the flame type is much prolonged and 
the light can be coloured with various tints, the most common 
and, probably, the most satisfactory being yellow, somewhat 
approaching orange. Instead of the light being almost entirely 
emitted from the crater of the positive carbon, it now proceeda 
from the carbon particles or vapour froming the arc itself, 
which in many respects resembles a gas flame, as the name 
given to this type of arc lamp implies. The efficiency of the 
light is also very largely increased, for instead of the consump- 
tion of half a watt per candle, which is usually obtained with 
the ordinary 10-ampere arc lamp of the open type, it is now 
reduced to about a quarter of a watt per candle. There are, 
however, still some objections and difficulties to be overcome 
before this type of lamp can come into general use for street- 
lighting. Firstly, the consumption of carbon is very much 
greater than with the ordinary type of arc lamp, thus neces- 
sitating trimming at more frequent intervals. Secondly, the 
light is not so steady as that of the ordinary arc, having a con- 
tinual quiver rather like a badly burning gas flame. Thirdly, it 
does not seem to have been possible so far to produce a satis- 
factory burning lamp which will give the same candle-power as 
the present 10-ampere lamp with а consumption of only half the 
energy. All that has been brought about seems to be the 
doubling of the light without altering the present consumption 
of energy. and this is hardly what is required in ordinary street- 
lighting. The light given by an ordinary open arc of 10 amperes 
(which one may take as being in round figures 1,000 c.p.) is a 
sufficiently large unit for almost any class of street-lighting, 
and in many cases a 7j-ampere lamp is ample for the purpose. 
One cannot but feel, however, that all these difficulties will in 
one way or another disappear as time goes on and as various 
further improvements are developed. 

Another departure in arc lighting is worth our attention— 
viz., the very small current" arc lamp, consuming about 
one ampere and burning either with an enclosed or an open arc. 
That an aro can be maintained with so small à current with a 
fair degree of satisfaction seems te be beyond doubt, and the 
only question is whether in actual cost of maintenance it will 
prove cheaper than the Nernst lamp or the mercury vapour 
lamp. No actual experience appears to have yet been gained 
regarding the cost of maintaining these small lamps for long 
hours of burning, but it does not appear probable that they 
can do better than the Nernst lamp when one takes into 
account the cost of retrimming, etc. The enclosed arc lamp 
can scarcely be dealt with as a possible source of future 
economy, it having been for some years past a recognised and 
readily obtained marketable article. Beyond the fact that it 
increases the hours of burning without retrimming, there is 
not much to be said for it, эв it certainly does not appear to 
reduce the consumption of energy per candle-power as com- 
pared with the ordinary arc. It has done considerable good, 
however, by spurring on the makers of the ordinary open- 
type arc lamp to produce lamps which will burn longer 
hours without retrimming, this being brought about by simply 
increasing the length of carbon which a lamp can take at 
one filling. The д8 or 40 hour arc lamp with two pairs of 
carbons is in use in most electric-lighted towns in the United 
Kingdom, the method of working usually being to trim 
alternate lamps each day, thus doubling the number of arc 


lamps which can be put under the charge of one trimmer and 
his mate, as compared with the old method, when the lamps 
would burn through one night only. At the present time 
60-hour lamps are to be obtained in the market, and the 
Thames Embankment in London is probably one of the best 
instances of the adoption of this long-hour type of lamp. It. 
obviously allows of every third lamp being trimmed each day, 
and thus of putting three times the number of lamps under 
the control of one trimmer and his mate, as compared with the 
old single-night lamps. There are rumours that even 80-hour 
lamps may be forthcoming, but it is well not to jump too 
hurriedly to conclusions. 

In some towns raising and lowering gear is used upon the 
arc lamp-posts, the object being to enable one man—i.e., the 
trimmer only—to go his round without the assistance of a mate 
to help him with the ladder. Whether there is any real 
economy brought about by the introduction of this hoisting 
gear is not quite clear. It obviously depends upon the 
original cost of the hoisting gear and the annual oost of its 
maintenance. Those engineers who have to deal with large 
numbers of arc lamps in big cities will doubtless feel more 
comfortable in their minds if they adhere to the fixed suspen- 
sion arrangement which is mostly in use, as the risk of accidents 
in large cities ls beyond question far greater than in provincial 
towns. It may be reckoned that the saving of labour by the 
adoption of 60-hour instead of 40-hour lamps would be about 
11s. per lamp per annum, and in places where the number of 
arc lamps approaches a thousand or may be considerably more, 
this is a saving which amounts to a considerable total in the 
year. The possibilities of economy in the use of the ordinary 
aro lamp for street-lighting do not therefore appear to be yet 
exhausted. 

To summarise, therefore, briefly the results of our enquiries, 
it may surely be stated without much stretch of imagination 
that the possibilities of future economies in electric illumination 
for all purposes are considerable, and even that we may ho 
to see the consumption of energy for а given amount of light 
cut down by something lappreaching one half of the present 
figure, besides reaping the benefits of other economies of main- 
tenance, at any rate as regards street-lighting. This paper is 
necessarily very incomplete, but if it should serve to bring out 
further information in the course of this discussion, it will not 
have been written altogether in vain. 


Mr. J. W. SWAN opened the discussion by commenting 
on the possible increases in efficiency of carbon-filament 
lamps. He thought that this improvement would be 
considerable, but it would involve the lamps being worked 
very near their breaking point, and hence on an extremely 
heavy voltage. The comparison made by the author 
between the carbon lamp and the Nernst lamp was not a 
fair one, because he had compared eight 16-c.p. lamps with 
a single Nernst lamp of 128 c.p. If а carbon-filament lamp 
of the same candle-power had been taken for comparison, 
the difference would have been much less marked, as the 
efficiency of such a lamp would be from 2 to 21 watts per 
candle-power. The life of such a lamp would be long 
enough to make it economical, although he rather 
preferred smaller units, as they gave a more distributive 
illumination. 

Mr. STONEY advocated the 5 of lamps even 
when they had to be renewed after 100 hours owing to 
blackening. He gave some good figures for the life of Nernst 
lampe, and said that a most excellent light was obtained by 
having а Nernst and a carbon lamp on the same bracket. 

Mr. A. E. HOADLEY, of Maidstone, gave some figures he 
had obtained for Nernst lamps for street-lighting. He 
found that if the rod lasted for over a few hours, it would 
stand, as a rule, over 700 hours. He thought that the 
shape of the burner needed to be altered to be more 
svitable for reflectors to spread the light economically. 
In this respect the form of the incandescent light burner 
was а great advantage to its users. 

Mr. W. L. CHAMEN, in reply, thanked Mr. Swan for his 
remarks, and also Mr. Hoadley. He said that, in spite of 
the theoretical advantage of small candle-power lamp for 
giving a distributed light, the larger units were more used 
in practice. 

The company then adjourned to the town hall, where 
they were entertained to lunch by the Mayor and 
Corporation. 

(To be continued. ) 
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Book Reoeived.—Mr. Edward Stanford, London, has published 
Annals and Aims of the Pacific Cable, edited by Mr. Georga 
Johnson. The price is 6s. 


THE ELECTRICAL ENGINEER, JULY 17, 1908. 89 
uc KM наннан аа Ны ы ыыы шш ы s e e e cc c асснаша 
TRADE NOTICES AND NOVELTIES. · Desk Fan. 
The accompanying illustration shows one of the desk fans 


‘Crompton 250-kw. Three-Ph - made by the Electrical Company, Charing Oross-road, a 
ase Alternator for Bloem specimen of which we have recently had si observation. 


fontein (South Africa) Corporation. These little fans are very neat and compact and take up a 


This alternator, of which we give an illustration hsrewith, is | Minimum of space on the table. They are made of various 
‘of Messrs. Crompton's standard three-phase pattern, designed voltages, and are very well made indeed. The apparatus should 


for an out ut of 250 kilo-volt-amperes at 2,200 volts per phase, = 

the periodicity of the circuit being 50 complete cycles per 3 

second. The machine has a stationary armature, the coils 1 , 
being fitted in open slots, and held in position by hardwood 17 >. ` 
dovetails. Тһе armature can be moved along the bedplate to | НЕ | 2 


give ассевв to the machine, a barring rack being provided on the 
bedplate for this purpose. The end windings are fully 
Protected by suitable end covers, one of which is arranged to 
form a terminal box for the maln current. The field magnets 
are of the rotating type, with radial poles, the pole-pieces being 
laminated and bolted to a cast-steel hub. The hub is extended 
to form a half coupling, and connected direct to the flywheel of 
the engine, strains on the shaft thus being avoided. A direct- 
coupled exciter of the multipolar type 1s mounted on an exten- 
sion of the alternator spindle. The engine is of Messrs. Belliss 
and Morcom’s three-crank triple-expansion type, designed to 
‘work on 1601Ь. steam pressure at the stop valve, and capable of 
-driving the generator either condensing or non-condensing. The 
-speed of the combined set is 375 revolutions per minute. Two | 
of these sets were built by Messrs. Crompton and Co. for the 
Bloemfontein Corporation under the specification issued by 
Mr. Robert Hammond, and at the official tests at Messrs. 
Belliss's works the machines exceeded in every way their 
guarantees, as shown in the table given below : 


cified. Actual. 
Temperature rise after 10 hours’ run at ful 
load—armature ............................... w OPE S. olus 39° F. 
Ditto field ы ырыр ы 65° F. . 18° F. 
VV a ИИИ _ 944 The Mectrical Company's Desk Fan. 
Мораве р тов no load to full non- А ma be well appreciated in basement offices especially, and in London 
‘Exciting watts , 3,60 . 2.100 | effioes generally in the summer—when there is any summer. 


-In addition, the sets were tested under severe conditions for Catalogues and Pamphlets Received. 

)parallel running, and gave most unqualified satisfaction to the LAURENCE, Scott, AND Co., Ілмітер, Gothic Works, Norwich: 
‘consulting engineer. The governor trials also fully realised the | Pocket list (illustrated) containing revised prices of semi-enclosed 
‘expectations of the English builders. We understand that ' motors for continuous current of various voltages. These 1903 
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, 250-kw. Crompton Three-Phase Alternator for Bloemfontein, Е 


Mears. Crompton and Со. are now manufacturing а complete | motora retain all the leading characteristics of the 1900 type of 
line of single and polyphase generators and motors, and have | machines, and the armatures, bearings, etc., are interchange- 
some important orders for this class of machinery in hand at | able with them. The alteration from the cast-iron yoke frames 
the present time. Р with steel magnet cores cast into cast-steel yoke frames and 
eet magnet cores has been made because these latter, in excellent 

Callender’s Telegraph Construction Company. metal for the purpose, can now be obtained with much more 
Under the above title the Callender Company have just | facility than formerly, and the firm have taken the opportunity 
issued a well-printed album, containing a large collection of | aftorded by this alteration to make many minor improvements 
pho phs of the work executed by them in all parts of the | that experience has shown are desirable. Much more space is 
inhabitated globe, containing views of many places which were | allowed round the commutator and brush gear, and the ventila- 
not dreamed of in our jography in the days when we went | tiou has been improved without materially diminishing the 
to school. The pictures include scenes of Messrs. Callender's | protection afforded by the end brackets, and these being of 
men at work laying cables at Christiania, Odessa, Aalberg, | larger diameter, the magnet coils are also made more accessible. 
Copenhagen, Gibraltar, Barcelona, Madrid, Durban, the Sheba | In fact, so much has the design been improved in these respects 
Gold Mines (South Afriea), Colombo, Calcutta, Alipore, Sydney, | that the firm are now supplying large numbers as dynamos, both 
Auckland, Mexico, etc. for belt driving and for direct coupling. _ 
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MUNICIPAL ELECTRICAL ENGINEERS. 


The eighth annual convention of this association is being 
held this year in the Sunderland district, under the presi- 
dency of Mr. J. F. C. Snell, the electrical engineer of 
Sunderland. A gentleman once remarked to us that if 
he had the choice of a profession he would be either a 
schoolmaster, clergyman, or naval officer, because each of 
them can say his say and give his orders without discus- 
sion or contradiction. Right or wrong, the say is said ; 
and right or wrong, the order is given and obeyed. Ordi- 
narily, the president of an association is in a similar 
position so far as his presidential address is concerned. 
It is not fashionable, nor would it be tolerable if it 
were discussed by his audience, but members of the 
Fourth Estate are privileged, and can make a presi- 
dential text the moral of a sermon. We all are, 
or ought to be, trying to arrive at the truth. The 
principal text of Mr. Snell’s address dealt with the vexed 
question of depreciation—a subject upon which there 
seems to be any amount of divergent opinion. Why it is 
во, we cannot understand, except that every man is fight- 
ing for his own hand, and so long as he gets what he 
wants, does not care if his gain be а disadvantage to 
another. Before passing to the main text of the 
address, we may be permitted to refer to the remark 
that "during the last year there has been an outburat 
from а section of the community against municipalisa- 
tion, and there can be no question that  Parlia- 
ment apparently intends to restrict us to narrower 
bounds.” Of course, the agitation against a certain 
phase of municipalisation has had a longer life, and 
we contend the agitation is perfectly justified, in order 
to obtain a legislative and legal boundary to municipal 
vagaries. The Lord Provost of Glasgow last week in 
welcoming to Glasgow the Municipal Tramways Associa- 
tion referred to the Glasgow authorities as being pioneers 
in tramway work of a municipal character. This is true 
in а measure, but really all the pioneering work to prove 
electric traction practical and commercially successful was 
done by private enterprise. Municipalities cannot pioneer 
is the usual acceptation of that term, so that the opposition 
has something on its side when it says, “ Private enterprise 
pioneers, and municipalities take the reward.” That term 
“in its infancy” has been used both for blessing and cursing 
but usually it is put forward by men as indicating there 
exists a doubt about pecuniary success. There are many 
other reasons for enquiry into and regulation of municipal 
trading. Now, one point as to depreciation. Mr. Snell 
says: “There is a class of critic which affirms that munici- 
palities are not working on a financially sound basis 
because the majority of them do not form any depreciation 
fund, or at least have not yet commenced to form one. 
These critics state that in order to be sound we ought to 
pay off our capital by sinking fund as at present, and, in 
addition, to form a sufficient and separate depreciation 
fund.” . A class of critic which affirms.” What class? 
It is sometimes necessary to enquire into motives 
as well as to count heads. The class referred to 
consists principally of those connected with companies 
competing or wanting to compete with municipalities, or 
to stop municipalities from doing anything at all. An 
opposition is bound to oppose, but we are not necessarily 
bound to take its affirmations at their face value, or, 
indeed, at any value at all; and in this particular case the 
less credit is to be given to the affirmation, in that 
the critics do not follow their own suggestion, Analyse 
carefully the balance sheets of various companies, 
and if -you are anything of a prude in matters 
financial your hair will stand on end. In hardly 
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a single case—we know not even one—do they 
practice what they preach, hence their preaching is 
and will remain ineffective. Both municipalities and 
companies want a certain twenty shillings in the pound, 
and if they have it, they are all right. Mr. Snell goes on 
to point out the differences in the—shall we call it—legal 
time of repayment of loans—forty-two years in some 
casea, twenty-five years and thirty years in others—and 
justly argues that something is wrong under these circum- 
stances. Mr. Snell says: We must look squarely at this 
fact. Some of the plant in both electricity and tramway 
concerns has a ehorter life than the twenty-five or thirty 
years allowed by the Local Government Board—some a 
much longer.” Mr. Snell himself, from the Sunderland 
undertaking, comes to an average of 42:8 years, and his 
conclusions are summed up in the following words: “I 
want to see municipalities placed on a par with admittedly 
well-regulated companies, and I believe that the extended 
period of repayment, the compulsory formation of a 
depreciation fund in addition to this extended (forty-two 
years) sinking fund, and an enquiry upon each loan by a 
properly constituted section of the Board of Trade . 
would prove a panacea for the present evils.” Candidly, 
we do not agree with Mr. Snell, nor do we think the 
terms he uses to be the correct ones. Taking this latter 
point first, and assume a capital expenditure of £42,000, 
he would repay it on the forty-two years’ plan at the 
rate of £1,000 a year, and would depreciate—how 
much? Upon the existing system (twenty-five years) 
he would repay at the rate of £1,680 a year. Probably 
the only difference in carrying out Mr. Snells views 
would be to pay off £1,000 and depreciate £680, а 
distinction without much difference. With regard to 
the other point, there seems to be some inability to 
understand that an “average” does provide for the short- 
lived portion of the plant as well as the long-lived portion— 
the average depreciation at too great a rate on the one 
hand and at too slow a rate on the other, thus equalising 
matters. To discuss this admirable and thoughtful addreas 
as it deserves is altogether out of the question in a short 
article. Would it be impossible to get a meeting of those 
interested under the auspices of the association, and go 
thoroughly into the whole matter! It is evident that most 
engineers having responsibility want three things: (1) to pay 
off capital; (2) to have a renewal fund to draw upon without 
fresh borrowing ; and (3) to keep the plant in a state of 
perfect effioieney. Users have to pay, and the question 
resolves itself into, Is this huge demand a fair bargain 
with buyers? Going on as at present, twenty-five years 
hence А will have а station standing in the books as 
costing nothing, it will have a plant efficient and standing 
in the books at zero, and if depreciation is also compulsory, 
it will have a renewal fund upon which to draw for new 
plant. Can any company be named where these conditions 
exist ? 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fiwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 


formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketehes should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


601. It is desired to add condensing plant to an electric light station. 
It is pro to draw the ci ting water from the sea, which 
is at hand and is 25ft. below level of condenser at low water, by 
means of a pair of suction pumps. What precautions must be 
taken in putting down the pumps and piping! Is it the 
case that a U-bend in the pipe interferes appreciably with the 
suction !—D. R. 

602. Describe a suitable form of sand-drying stove capable of 
5 one ton of dry sand per day for use in car hoppers. 
The car-shed does not adjoin the power-house, во that flue 
are not available. Discuss the relative advantages of hand and 
mechanical feeding in such an apparatus. — 0. M. 

ANSwERS. 

Question No. §93.—Supposo a bipolar continuous - current dynamo to be 
excited with an alternating current so that any one conductor on 
the armature is always moving in a field of the same polarity, 
would the machine generate any K.M.F. ! 

Best Answer to No. 593 (awarded 10s.).—Since in the 
above case the machine is excited with an alternating 
current, the result of such excitation will be an alternating 
magnetic flux surging to and fro through the armature. 
Also, since the question indicates that any one conductor is 
always moving in a field of the same polarity, the frequency 
of the exciting current must correspond and be equal to 
the speed. Thus, if the speed is 3,000 revolutions per 
minute, or 50 revolutions per second, then it is essential 
to fulfil the above condition that the frequency of the 
current be 50 —— per second. Also the indication that any 
one conductor is always fulfilling the above condition does not 
imply that every conductor is acting in that way. For it can 
be proved that such is not the case that there are only 
two conductors or sets of conduetors which do act as indi- 
eated, and these conductors are diametrically opposite each 
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other. Fig. 1 shows a diagrammatic sketch of the field 

ets and armature of a two-pole dynamo, with A and B, 
two conductors diametrically opposite, represented in the 
position of worst action in a uniform unidirectional mag- 
netic field. It is at this point in such a field that the 
conductors begin to move in a field of the opposite polarity 
to which they have moved in during half revolution before 
they reach this point. But if the conductor is at this point 
when the field reverses, then the conductor will always 
move in а field of the same polarity. With any other 
conductors in other positions of the periphery of the arma- 
ture, however, such is not the case, since the field in which 
they move will reverse ite polarity when the exciting 
eurrent reaches its zero value, and also when the conductor 
reaches the positions occupied in Fig. 1 by A and B, making 
four reversals of the field in which the conductor moves 
per revolution of that conductor. Hence А and B in 
Fig. 1 are the only conductors always moviug in a field of 
the same polarity. 

Now, as to whether the machins would generate any 
E.M.F. Since each conductor is not placed in the same 
position on the armature relatively to the alternating 
character of the magnetic flux, it is advisable to consider 
what takes place in each conductor per revolution, consider- 
ing the conductors separately. Every conductor need not be 
taken, as it is not & question of calculation, but of action. 


$2 


Certain conductors placed equidistant from each other on 
the periphery of the armature need only be taken. As in 
Fig. 2, A and B, C and D, E and F, G and H will be con- 
sidered, and the question as to whether any E.M.F. will be 
generated can be solved from these. In considering the 
actions taking place in each conductor there are two causes 
which combine to produce an effect. The first is that 
of the alternating magnetic flux, and the other is that 
of the relative motion of the conductor, because 
in a uniform field the number of lines cut by 
the conductor is not the same in all positions of the 


Fie. 2. 


field—there are positions of best action and also of worst 
action. Taking, therefore, the conductor, A, in Fig. 2 in 
the position shown when the magnetic field has а zero 
value, the E.M.F. then generated in this conductor has a 
zero value also. Supposing the armature to revolve in the 
direction of the arrow head, as the conductor, À, moves 
the field is strengthened, increasing the number of lines 
pervading the armature until a position 90deg. to the 
former is attained, and then decreases to its zero value, and 
then changes its direction. If the conductor had been 


UNL 


A Xm. 


stationary, the E.M.F. generated in it would have had the 
same character as the magnetic flux, excepting that whereas 
the flux changes its direction, the E.M.F. does not, because 
that conductor is always moving in a field of the same 
polarity. This can be shown in a curve (Fig. 3A) which 
represents the character of the E. M. F. with the line 2 y 
representing one revolution. On this line т у сап also 
be placed the curve which would be obtained if the 
field was a uniform unidirectional field with the arma- 
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ture rotating. Combining these two curves we obtain 
the character of the Е.М.Е. generated in that son- 
ductor during one revolution. Fals also applies to the 
conductor B, with the exception that the sign of the E. M. F. 
is changed, because it is moving in а field of the opposite 
polarity to A. Taking now conductor C, in Fig. 2, in the 
position shown, 45deg. behind A, when the flux has a zero 
value, hence no EMF. is generated in this conductor at 
that position. When it has reached the position 45deg. 
ahead, there is по E.M.F. generated in it. Moving till 1t 
reaches the position diametrically opposite ite initial 
position, the flux again has a zero value, therefore no E.M.F. 
Moving 45deg. further, the conductor is again in another 
position where no E.M.F. is generated in this conductor. 
These alternations of E.M.F. can be placed as in Fig. 55, 
where х y again represent one revolution. This curve 
shows somewhat the character of the E.M.F. generated in 
the conductor C. This curve applies to the conductor D, 
save that the sign of the E.M.F. is changed. 

Taking, now, conductor E, in Fig. 2, 90deg. behind А 
when the flux has zero value, hence no E M.F. is generated 
in tke conductor at that position. After moving through 
90deg., it attains a position again when no E.M.F. is gene- 
rated in it, and still another 90deg. when the flux has 
again its zero value, and therefore E. M. F. in the conductor. 
Moving through another 90deg. it reaches the last 
position in the revolution, where no E.M Е. is generated 
in the conductor. Plotting these points of no E. M. F. on 
the line z y in Fig. 5C, we can construct a curve charac- 
teristic of the E.M.F. generated in the conductor. 

Taking, now, the last to be considered, G, in Fig. 2, in 
the position shown 135deg. behind A, when the flux has 
а zero value, also it will have а zero value when the con- 
ductor has moved 180deg., therefore these are positions 
of no E.M.F. Also, when the conductor has moved 
through 135deg. and 315deg. to the positions of worst 
actions, again 18 no E.M.F. generated in it. These four 
ints of no E.M.F. сап be plotted on the line z y in 
g. 9D, and the characteristic curve of the E.M.F. gene- 
rated in the conductor can be constructed. 

Combining all the four curves thus obtained together, 
we shall get à resultant curve which will approximately 
show the character of the E.M.F. generated in the arma- 
ture. This curve is shown in Fig. 4, and shows that an 
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E.M.F. is generated in the armature; but the peculiar 
part about it is that though there is à commutator which 
rectifies the E.M.F. generated in a uniform field, the 
E.M.F. generated under the conditions enumerated in the 
question is an alternating one of an irregular character, 
which ean be seen from the curve, the E.M.F. having а 
periodicity double that of the exciting current.—G. W. B. 


Answer to No. 593 (awarded 78. 6d.).—In order to determine 
what happens in the example given by the question, let us 
take the case of an ordinary two-pole continuous-current 
dynamo and see what happens. We have here a flux which 
is constant in magnitude and direction, in which is revolved 
two parallel circuits of conductors in series. The number 
of conductors in series is unaltered as the armature 
revolves, since as each individual bar leaves one circuit for 
the other by passing under a brush, another takes its place 
by passing under the other brush. We thus see that if the 
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is kept constant the volts must also be constant, since 

e “ lines cut per second x conductors " is constant. 

If, now, instead of a flux which is constant in direction 
and magnitude, we substitute an alternating flux as given 
inthe question, everything else remaining the same, the 
number of lines cut at any instant will evidently vary, and 
hence, as the voltage depends on the product, “ lines cut x 
conductors,” the voltage generated between the two brushes, 
A snd B, will also vary. During one alternation of the 
flux cycle the brush A is positive with regard to B; when 
the flux is zero the voltage between A and B muat be zero, 
and during the other alternation of the period the brush A 
is negative with regard to B. We thus see that the voltage 
generated between the two brushes, A and B, is an alter- 
nating voltage, and is of and follows exactly the periodicity 
of the alternating flux—+.c., the alternating exciting current. 


This periodicity is evidently unaltered if we vary the 
speed, the only effect of this being clearly to increase the 
rate of cutting lines, and hence the voltage. Hence we 
bave an alternator which will give constant periodicity— 
i.e., that of the ae current—however we vary the 


(э and the voltage of which varies directly as we vary 
e speed. 


We сап now see that if we introduce the second con- 
dition mentioned in the question—namely, that any 
one conductor on the armature is always moving in a 
field of the same polarity—i. e., the armature is revolving 
in synchronism with the flux—all we should get 
would be a particular value for the voltage, since the 
number of revolutions per second of the armature would 
then be equal to the periodicity of the exciting current, 
the alternating voltage being, as mentioned above, directly 
proportional to the speed. What I think “F. C. P.” had 
in his mind was a polyphase induction motor. In this case, 
when any one conductor of the rotor is always moving so 
аз to be in a field of the same polarity, the rotor is running 
in synchronism, and there is no “‘slip.” Here, however, we 
have a rotating, not an alternating, field. The flux never 
sinks down to zero, but remains about constant in value, 
and the magnetic poles actually travel round the circum- 
ference of the stator instead of pumping to and fro in one 
constant direction. If, then, the rotor conductors move 
always in the same field —i. e., at the same rate as the 
revolving flux—it is evident that they can cut no lines, and 
hence no voltage is produced. An induction motor can 
never quite reach synchronous speed, since there must 
always be some losses to make up—e.g., bearing friction 
and iron loss—and these will tend to hold the rotor back 
to such an extent that the “slipping” back from syn- 
chronous speed is just sufficient to set up an E. M. F. in the 
rotor windings which will send a current through them of 
sufficient strength to satisfy the equation, 


Constant x rotor conductors x flux x speed 
== torque due to losses, eto. 


In the case of a generator the rotor, of course, could be 
driven at synchronous speed, but, as explained above, it 
would generate no volte. If the rotor be, however, driven 
above synchronous speed, it will then cut lines and gene- 
rate an E.M.F. This system of polyphase generators has 
lately been introduced by Alexander Heyland, and has 
several important advantages. 

The arrangement given in the question is а reversed 


dynamo. If we were to take an ordinary two-pole dynamo 


without any commutator, connect the armature conductors 
in series, and bring the ends out to two slip-rings, and 
then revolve the armature in a constant field, we should, 
of course, get an alternating current, the ~ and voltage 
of which would vary directly as the speed. A commutator 
if fitted would turn this in a direct-current machine. If, 
now, we next change the field to an alternating one, we 
shall again come back to an alternating current, only now 
the volts alone will vary with the speed. We should in 
this case have to laminate our field frame and poles as well 
as the armature, or the losses due to eddy currents caused 
by the alternating flux would enormously increase the 
exciting current required, and bring down the efficiency 
to a very low figure. 

Another difficulty in working a machine of this sort is 
that of commutation. In addition to the volts of self- 
induction of the short-circuited coil due to the change 
of current during commutation, which is the cause of 
sparking in ordinary continuous -current dynamos, we 
should have two new effects coming in, both of which 
are probably worse than it is: first, the self-induction 
volte due to the fact that the current through the armature 
is an alternating one; and, secondly, the self-induction 
volts due to the fact that the short-circuited armature coil 
acts as a short-circuited secondary of a transformer due to 
the alternating flux set up by the field coils (which aot as 
primaries) pumping through it. All these three voltages 
add up and produce a large potential difference at the 
terminals of the coil, which sets up a large circulating 
current around it and through the brushes, so causing a 
good display of pyrotechnics. It is easy to calculate the 
value of the alternating voltage which will be set up by a 
machine arranged in this way. Knowing the sti of 
turns on the field, and the value of the alternating 
exciting current at any moment, we know the ampere-turns 
acting. If we plot these against time for one-half period 
we should get a sine wave. If we have the characteristic 
curve for the magnetic system giving flux against ampere 
turns, we can at once plot the corresponding flux wave for 
the half period. If the iron in the system is unsaturated, 
this flux curve will also be practically a sine curve, but if 
it is saturated it will be flat-topped. The shape of this 
wave will evidently be exactly the shape of the voltage 
wave set up by the armature, no matter what the shape of 
the wave of the exciting current is. Hence, if we want to 
generate a sine wave E.M.F., we must not have our iron 
saturated. Having plotted this flux wave we find ite root 
mean square ordinate, and the ratio of this to the value of 
the constant flux of the continuous-current machine will 
give us the ratio of the alternating to the continuous 
E.M.F.—T. SQUARE. 


Answer to No. 593 (awarded 58.).— F. C. P.“ 
requires to know what takes place when a bipolar con- 
tinuous-current dynamo is excited with an alternating 
eurrent, and the armature rotated at such а speed that 
the time for one complete revolution equals the periodic 
time of the exciting current. Referring to Fig. 1, while 
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any one conductor is moving from А to В, the left-hand 
pole, say, will be a north pole and the right-hand one a 
south pole ; and assuming the flux follows a sine law varia- 
tion, the field will be zero when the conductor is at А and 
B, and at its maximum when at C. Fig. 2 represents the 
state of affairs during the second half d the revolution— 
that is, while the conductor is moving from В to А. It 
can he seen that in the first case the effect of the armature 
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revolving in the magnetic field is similar to what occurs 
when the machine is excited with & continuous current, 
the only difference being that, instead of the field being 
constant and a constant E.M.F. being produced, the fiel 

varies in strength and a corresponding varying voltage will 
be produced—in fact, the voltage will follow the same varia- 
tion as the field. In the second case exactly the same 
thing occurs, only the polarity of the field magnets now 
being reversed, the E.M.F. produced due to the motion of 
the armature will also have reversed. So it is seen that, 
corresponding to one revolution of the armature, a com- 
plete alternation of the E.M.F. occurs, so that, due to the 
motion of the armature alone, an alternating E.M.F. is 
шого, being in phase with the alternating magnetic 
eld and following the same law of variation. 


“СТТ “а DIRECTONO? 
ROTATION 


Fre. 2. 


In addition to this E.M.F., however, we have that the 
armature is acting as the secondary of a transformer, the 
primary winding being the field winding. The E.M.F. 
induced in the armature due to this cause alone will at 
any instant be proportional to the rate of change of the 
magnetic field—that is, it will be an alternating E.M.F. 
passing through its zero value when the field is a maxi- 
mum, and reaching a maximum value when the field 
passes through zero. Fig. 3 explains this Curve 1 repre- 
senta the magnetic field, Curve 2 the E.M F. induced in 
the armature due to its motion in this field ; Curve 3 the 
E.M.F. induced in the armature due to the alternating 
magnetic field. Adding Curves 2 and 3 together we 
obtain Curve 4, which shows the E.M.F. that would be 
obtained from the machine. As can be seen from this 
diagram, it is an alternating E.M.F.; the effect of the 


Re 5. 
auxiliary E.M.F. represented by Curve 3 being to increase 


the maximum value of the resultant E.M.F., and cause a 


phase displacement between it and the exciting current.— 
A. G. Youna. 


Answer to No. 593 (awarded 5 such circum- 
stances an ordinary alternating E.M.F. would be generated. 
It would have a periodicity equal to that of the exciting 
current, and its amount would depend on the flux set up, 
the number of conductors, and the speed. The fact that 
the armature rotates at synchronous speed, во that a given 
conductor is always moving in a field of the same polarity, 
does not affect the matter qualitatively, as the same result, 
even as regards the periodicity of the resulting E.M.F. 
(which would always equal that of the exciting current), 
would be obtained at any speed, the actual value of the 
E.M.F. being simply 1 to the speed and flux. 
The action can be followed most simply in the case of a 
Gramme armature (Pig. 1), though the net result is 
precisely the same with a drum winding. When the 
armature is at rest, with the brushes set on the 


neutral line, no E.M.F. will be measurable between the 
brushes, as it is evident that the E.M.F.’s induced T the 
alternating flux in the parts of the winding, A to С and 
А to D, are opposed and cancelled by the E.M.F.'s get up 
in B C and B D respectively. At the same time a con- 
siderable current may be set up in the sections short- 
vircuited under the brushes, as these sections are traversed 
by the full flux, and act just like the short-circuited 
secondary of a transformer of which the field winding is 
the primary. If, instead of the brushes being set on the 
neutral line, they are given some lead, the F.M.F.’s between 
A and B will no longer just cancel out, as the distribution 
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of the windings between А and B is no longer exactly 
symmetrical about the pole axis zy These, however, are 
only secondary starting effects, the former being more or 
less easily overcome by employing high-resistance connec- 
tions to the commutator plates, and the latter by keeping 
the armature reaction low, and so avoiding the necessit 
of brush lead. As soon as the armature is rotated, 
a voltage will be generated whose instantaneous 
value is, in accordance with the fundamental dynamo 
equation, E =C x Rx N х 2 10%, where C- the number of 
conductors in series from brush to brush —i. e., half the 
total conductors on the face of the armature in this case; 
К =the number of revolutions per second ; N =the instan- 
taneous value of the flux entering the armature at one 
pole in C.G.S. lines. When the field is excited with an 
alternating current, the instantaneous flux, N, bas not a 
constant value, but varies from moment to moment, and 
the armature voltage, E, rises and falls in unison and 
changes sign every time a pole changes from a north to a 
south pole, or vice versá, under the action of the alternating 
excitation. 

It may be pointed out that series alternating motors 
having large starting torque have occasionally been con- 
structed on this principle, the same alternating current 
traversing armature and field windings, and thus produc- 
ing a unidirectional though intermittent torque. Such 
machines have not come into general use, more from 
practical difficulties as to sparking and low power factors 
than from any theoretical defect.—Q. 


Question No. 594. -—It is frequently stated that induction motors having 
short-circuited rotors сар be started up with normal fall-load torque, 
and about one and a quarter times full-load current, by means of 
an auto-transformer. As an auto-transformer is merely a means of 
supplyiag the motor with an impressed voltage lower than that 
of the line, how is it possible to do so? From the writer's experi- 
ments, it appears that whether the impressed voltage is reduced 
by an auto-transformer or a non-inductive resistance, the starting 
torque with full-load current is only one-eigkth full-load torque, 
end in order to get full-load torque it has been necessary to get 
about four times the full-load current through the motor. 
N.B.—The question relates only to motors having so-called 
‘‘ squirrel-cage rotors.” | 

Ben Answer to No. 594 (awarded 10s.).—It is almost 
impossible to design a polyphase induction motor with 
reasonably efficient squirrel-cage rotor to give full-load 
torque at starting with as low a current as 1} times the 
normal full-load current. The usual figure for this result 
is four times, or at least three times, the normal full-load 
current. This is without the use of an auto-transformer. 

Auto-transformers, when used to reduce the pressure 

(Fig. 1), are usually employed in the case of motors start- 

ing on light pulleys or, at any rate, with very low torque, 

as the only effect of reducing the motor terminal pressure 
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is to reduce the starting torque for a given current, and at | current, which is about the same as “J. А.в” experimental 
the same time reduce the value of the maximum current | value. Four times normal certainly seems a large current 
passing eee the motor at the instant of starting when | to put into a motor, but the armature cannot heat appre- 
the motor behaves as a short-circuited transformer. In | ciably in the short time taken to run up to speed, and 
this way an auto-transformer increases the time taken for | there can be no sparking troubles, which would prevent 


24 P709 A SUPPLY. 


TO MOTOR um. fA | 


{ 
! , Y SUPPLY orTs 
24 et | TE 
w. — -— • K A 7 
Fie. 1. 


the motor to reach full speed, but also reduces the maxi- 
mum current drawn from the mains. 
Occasionally in the case of crane motors or railway 
motors, an increased starting torque is obtained by employ- 
an auto-transformer to raise the pressure at starting 
(Fig. 2). In this way, especially if the whole iron path of 
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the motor is quite unsaturated at the normal voltage, it | any such use of a direct-current motor. Fig. 2 shows the 
would be possible to get full-load torque with a current arrangement of two auto-transformers Rud & three-pole 
55 of perhaps double the normal, and possibly | throw-over switch for starting a three-phase motor.— W. 


this is the case referred to by the writer of the question. 
It will be seen from Figs. 1 and 2, which Miss the | тшт to No. 594 (awarded 55.).—The seeming con- 
instantaneous current distribution on auto-transformers | tradiction which “J. A." has experienced is due to 
employed respectively to halve and to double the terminal | erroneous, or, perhaps, rather incomplete ideas of the 
pressure, that such transformers cannot fairly be considered IRON CORE 
as simply pressure-reducing devices, like choking coils or 
resistances. On the contrary, auto-transformers act as true 
transformers, altering the volts at the expense of the 
amperes, so that if, for instance, a motor input of 100 volts, 
50 amperes is required from a 200-volt supply circuit the 
actual current drawn from the mains if an auto-transformer 
is used will be 25 amperes, neglecting losses, whilst if a 
choking coil or non-inductive resistance were used it would 
be 50 amperes.—Q. 

Answer to No. 594 (awarded 5s.).—The claims as to the 
даг g current pepe аш са motors аге рны Fie. 1. 
stated rather ambiguously. e statement that they wi . 
start with 11 Ыш дога current means lj times аай functions of an suto-transformer. Ап ес осе 
will be taken from the mains. “J. А.” has evidently taken consists of an iron core similar to an ordinary transformer, 
it to mean the current in the motor, as he speaks of reduc- | but having only one coil wound on it (as shown diagram- 
ing the voltage “by an auto-transformer or a non-induetive 
resistance.” As far as the current in the motor is con- 


MAINS 
3 — aoo V | 
>| zo tor 8 


AUTO TRANSFORME 


MAINS 


Jas. 1 Fig. 2. 


cerned, there is no difference between these two methods, | matically in Fig. 1). From some part in the winding, the 
but as regards that in the mains there is all the difference. | position of which depends on the voltage required and the 
The transformer may be made to give one-third of the | supply, voltage and tapping is brought out. The two 
line voltage to the motor; then the motor current will be | terminals of the auto-transformer are connected to the 
three times the line current (Fig. 1). Then with 1} times | mains, and the terminal and the tapping wire connected 
normal line current the motor will get 352 times its normal | to machine or apparatus requiring the reduced pressure, 
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as in Fig. 2. The working is quite clear. The current 
flows through the front part of auto-transformer winding 
through the machine, but in passing through the auto-trans- 
former winding it not only reduces the pressure, but sets up 
a magnetic field which induces a current in the second half 
of the winding, which flows in an opposite direction to 
that of the primary, as indicated by the arrows in Fig. 2, 
and thus the current flowing through the machine is the 
sum of the current from line plus the induced current. 
Obviously, if the tapping is in the centre of the winding, 
the line current and induced current will be approximately 
equal (neglecting the magnetising current), and the machine 
will receive twice the current drawn from the mains. By 
suitably placing the tapping point the machine can be fed 
with three to four times the current taken from the mains, 
which would be arranged to be about full-load current, 
and thus start up with full-load torque. Another condi- 
tion might be added. An auto-transformer is designed to 
start a certain motor with a certain load. If it is put 
on to an entirely different load, good results cannot be 
expected.— Era. 


CABLEMAKERS’ ASSOCIATION. 


We have received the following circular, signed by the British Insu- 
lated and Helsby. Cables, Limited, Connolly Bros., Limited, W. T. 
Glover and Co., Limited, W. T. Henley’s Telegraph Works Company, 
Limited, the India Rubber, Gutta Percha, and Telegraph Works Com- 
pany, Limited, the London Electric Wire Company, Limited, Siemens 
Bros. and Co., Limited, Callender Cable and Construction Company, 
Limited : The importance of using thoroughly reliable flexible cords in 
electric light installations is fully recognised by insurance offices and 
public bodies generally. Their stringent regulations on this subject 
show that they appreciate the danger attached to the use of inferior 
material. The ordinary user, however, does not appreciate the risk 
of fire which arises from the use of cheap flexible cords, often in 
situations exposed to mechanical injury and in contact with 
inflammable material, such as curtains, bed hangings, carpets, 
tablecloths, etc. The cost of the flexible cords bears such 
a small proportion to the total cost of an installation that 
on the score of economy no importance need be attached to 
the extra cost for a good quality. The Cablemakers’ Associa- 
tion, as representing the principal makers of insulated wire in 
this country, has been asked if а cord could not be produced bearing 
some distinctive label which would comply with the requirements of 
the insurance offices and public bodies, and would ensure to consulting 
engineers, contractors, and others that a thoroughly reliable and safe 
article was being employed. The association has, therefore, arranged 
for the manufacture of a flexible cord to a special specification, which, 
though naturally rather higher in pricethan someof the cords nowin use, 
will increase the total cost of an installation only toan appreciable extent. 
This cord is insulated with pure and vulcanised indiarubher, and gives a 
minimum insulation resistance of 600 megohms per mile at 60deg. F. 
after 24 hours’ immersion in water and one minutes’ electrification, 
and is tested with 1,000 volts alternating current for 15 minutes. 
This cord can be obtained from supply houses generally, or from the 
members of the Cablemakers’ Association, whose names are subscribed, 
aud each coil will bear a label with a registered trade mark, which 
consists of a shield bearing three heads of fions plain, who have each 
suspended from its mouth a ring, surcharged C, M, and A respectively. 


PERSONAL. 


Mr, W. Т. Wardale has been appointed shift engineer at the Cor- 
poration tramways power station, Sheffield, at a salary of £120. 

Mr. Llewelyn B. Atkinson, A.M.I.C.E., has recently joined the 
board of W. T. Glover and Oo., Limited. His lengthy and varied 
experience with mining work will be especially valuable, now that 
this branch of engineering is coming more under the influence of 
electricity. 

We understand that Mr. W. J Sowter, who is superintending the 
erection of the electricity works at Dorchester, will take charge of the 
same when completed as borough electrical engineer. 


—————— E 


FORTHCOMING EVENTS. 


Municipal Electrical Association. -July 17 and 18, concludin 
days of annual convention, Sunderland. J uy I7, Middlesbroug 
i 


Corporation luncheon. (Programme appeared in our issue of the 
12th ult.) 


Iron and Steel Institute.—Summer meeting, Barrow-in-Furness, 
September 1-4. 


Municipal and County Engineers.—Mcetings: Widnes, July 18; 
Aberdeen, August 20, 21, and 22; Hastings, September 11 and 12, 
8 programmes will be issued when definite arrangements 
аге €. 


CROYDON ELECTRICITY ACCOUNTS. 


From the statement of accounts for the year ended 
March 25 last, it is seen that the total expenditure on 
capital account on that date amounted to £231,343. We 
append abstracts of the revenue account and balance-sheet, 
together with statement of electricity generated, sold, etc. 


REVENUE ACCOUNT, 


Dr. Generation of Electricity. £ sad. 
Coals or other fuel 10,758 5 10 
Oil and engine-room stores ................................ 1,231 18 1 
Wages at generating station 2,259 16 7 
Repairs and maintenance .................................... 1,211 18 11 

Distribution of Electricity. 
Wages to linesmen, eteI—w̃ l . . . 634 10 5 
Repairs and maintenance cf maine . 489 11 0 
Attending public lampe and гората — — — 1,237 10 0 
Rents, Kates, and Taxes. 
Rents and interes l ⁊ . 85 3 10 
Rates and taxes ........ M — 5 " 1,008 15 11 
ment Expenses. 
Вава "m um . 1,520 1 5 
Stationery, printing, etyhy.-O VYt . . 210 18 11 
General establishment charge . 570 14 5 
General district ratiiu v . 500 0 0 
Special Charges. 
Inn. ан ны йени И 160 11 4 
Interest on deposits . . 1111 3 
Total expenditurr ve æ 21.389 5 11 
Amount carried to net revenue account 18,200 0 0 
Balance to be carried to next account. 67 12 8 
£40,156 18 7 

Or. Eleotricity Sales. £ s. d. 
Balance from last ассойпп&.................................... 51 8 0 
Bale of uren во P sS 52,585 15 7 

Less discounts and allowances ........................ 175 11 6 

52,412 2 1 

Bad debts written оЁ.................................... 84 3 7 

42,827 18 6 

Additional amountsᷣD VVPwPwfꝛꝛ 4 58 1 

Püblio hein g КЫ ыйы 7,126 5 3 

Rental of meters, ete. ........................................ 411 1 6 

Sundry гесеіріе ыан e ere 8 148 16 3 
Northern Assurance Company, Limited, for damage 

done by fire at Thornton Heath sub-station on 

Jüly 21, ,es, 25 18 5 
^i Meet 9 8 9 

£40,156 18 7 
GENERAL BALANCE-BHERET. 

Cr. Liabilities. £ s.d. 
3 per cent. redeemable в{беК................................ 227,998 0 0 
Revenue account .................. . e 67 12 8 
Net revenue accounnunWrrtſ! ttt 4,775 5 4 
Résorvé UNA . ы нара ЫЙЫ 5,000 0 0 
Suspense абоойп................................................ 2,579 18 6 
Outstanding balance of expenses in connection 

FAI. 8 2,027 9 4 
Sündry creditors M —— 8,960 7 4 
Consumers’ deposit account ................................. 685 17 0 
Due to banken аа наво аана 8,755 9 7 
Surplus account—loans repaid .............................. 5,583 0 0 
Contributions to loans fund for sinking fund to 

March 25, 0 %%... анжы йин ана абз 5,081 0 9 
Interest thereon .......................... e — 152 7 8 
Contributions to loans fund for sinking fund year 

ending March 25, 1903 .................................... 6,705 3 4 

£274,169 11 6 

Cr. Assets. £ s.d. 
Capital account e ааваа нанне анааран 251,545 0 6 
Costs of issue, etc., capitalised.............................. 15,297 0 0 
sio. Ws MD HT 1,267 1 3 
Debtors for current... rrt 8 e888 880 12,944 7 11 
Sundry debtors rss 8 869 1 1 
Reserve fund investment account......... ОИ ca ded 2500 0 0 
PFC алынары S 88 10 9 0 
Consolidated loans fund for sinking fundcontributions 11,938 11 9 

£274,169 11 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in В.Т. units e . 5,889, 794 
Public lamps .................. 630,921 
Quantity sold 4 Traction ........................ 80977 5,151,841 
Private consumers by meter 1,189,945 
Quantity used on work UUUBUUi . 420,827 
Total quantity accounted for—U—ü ll .. 5,552,668 
Quantity not accounted for e 537,126 
Total maximum supply demanded (kilowatts) ............... 2,127 


Number of public lamps: arcs, 392 ; incandescents, 96. 
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LONDON TRAFFIC COMMISSION. 


Mr. J. W. Benn, the chairman of the at ab Committee of the 
London Oounty Council, gave further evidence before the Commission 
which is enquiring into the question of locomotion in London at its 
farther sitting last Friday. He began by giving some interesting 
figures with regard to tramway and omnibus traffic in the Metropolis, 
5 reference being made to the County Council's undertaking. 

e stated that there were 15,000 tramcars and 4,000 omnibuses 
running daily in London. An electric car carrying 65 passengers was 
ШТ 3őft. біп. in length, as against 55. біп. of a horse and tram 
and 20ft. of an omnibus ; 2,615 of those vehicles, against 5,500 horse 
vehicles, covering 164 miles, as against 274 miles, would be sufficient 
to carry the same number of engers—viz., 170,000. There would 
be a saving of nearly 3,000 vehicles and a space of 104 acres in London 
by the adoption of the new electric system, without any prejudice to 
the раза service. In the south the County Council had adopted the 
conduit md while in the north а tramway company leased the tram- 
ways, and they were opposed to the adoption of that system. At the 

present time there was a proposal before the Council showing the 
conduit system for the cen portion of London up to the Augel, 

i , and the King’s Cross terminus, and beyond that zone they 
had submitted рон for the overhead system. The difficulty was 
that the borough councils were invested with a veto, and almost 
uniformly declared against the ок disadvantages of the trolley 
system. The difficulties of the Council had been remarkably few, 
and had been overcome. They did not find any serious difficulties 
in regard to wet with the conduit system. The storms a 
fortnight ago were a severe trial, and they got through 
without any discomfort. The Council proposed running tram- 
ways in shallow subways under the road. They would use the 
conduit system in the line running from Islington, via Theobald’s- 
road, dipping down under the street, and emerging, when Parliament 
рее ес, оп the Embankment. For the moment their cars would 

ve to stop somewhere near the Strand. The figures of the workin 
of the trams in the South of London for the last four years showe 
& total net profit to the ratepayers of £72,910. Last year there 
was a loes, after setting aside interest and sinking fund. Since 
electric traction had been started they were rapidly recovering their 
arrears, and next year promised to be a good one. In addition, the 
reserve fund now stood at £51,591. 

In answer to further questions, the witness said that the Council 
desired that their powers as the local tramways authority should not 
come within the jurisdiction of the tribunal, the Council being recog- 
nised as the sole authority in London, and retaining its present power 
to promote Bills dealing with tramways without being obliged to 
obtain the consent of the road authorities. A resolution to that 
effect had been passed by the Council. They had endeavoured to 
co-ordinate the undertakings acquired into one comprehensive system. 
To allow other promoters to come into London would be simply to 
revert to the old m of haphazard enterprise. The Council 

ractically only asked that it might be left in its present position. 

e witness, continuing, submitted that the borough councils should 
have the fullest right to be heard before any authority before whom it 
might be determined that the Council should promote tramway 
schemes, but а scheme should be heard on its merits, and not be 
subject to the uncontrolled veto of the metropolitan borough councils. 
From the Council's experience of the working of the conduit and 
overhead systems he estimated that the cost of the former was 55 per 
cent. greater than the latter, but the durability was much greater. 
With to the leasing of the northern lines to the North Metro- 
politan Tramways Company, the profits to the Council had been 
reduced by over £10,000 а year owing to the company's having sold 
their lines which were outside the London county area, a proportion 
of the receipts of which the Council had taken before the sale. 

Mr Samuel George Burgess, housing manager of the London 
County Council, then gave evidence with regard to the question of 
overcrowding. The electrification of the South London tramways 
would no doubt induce ple to move out from Southwark and 
Lambeth to Tooting. The solution of the difficulty with regard to 
the working classes would be found in opening up new districts with 
cheap and quick means of communication. 

The Commission adjourned. 


LEGAL INTELLIGENCE. 


CHARING CROSS AND HAMPSTEAD TUBE. 


In the King's Bench Division of the High Court on Tuesday, Mr. 
Henry Herbert Montague Smith sued the Oharing Cross, Euston, and 
Hampstead Railway Company for £4,000 salary as secretary since 1897. 

It appeared that the plaintiff had been engaged for a very con- 
siderable time in assisting in the formation of tube railways. 10 1895 
he was employed, at £800 per annum, as manager and secretary of 
the Oharing Oroes, Euston, and Hampstead Railway. The original 
intention was to raise the capital by issuing a prospectus, but this 
was found to be unsatisfactory, and plaintiff went to America to enter 
into negotiations with Mr. Yerkes to provide the capital. Mr. Smith 
was employed under an agreement setting forth that he was to receive 
no salary until the first public allotment of shares was made, when 
he was to be paid all arrears. If there was no public allotment he 
was to receive no remuneration. This ment was to hold good 
for a period of three years after the railway was opened for traffic. 

his salary up to Oct. 30, 1897, on which date he was 


He was pai 

ismi and it was for subsequent salary that the plantiff was now 
suin 

Ms. E. W. Perks, M.P., solicitor to the compauy, said that the 
agreement by which Mr, Smith was to reveive £800 а усаг was tcr- 


minated long sinse. He regarded the services rendered by the 
plaintiff as being worth only £150 or £200 a year. 

His Lordship said that in his mind there had been no public 
allotment, so that no salary was due to the plaintiff. There had, 
however, been wrongful dismissal, for which he considered the 
plaintiff was entitled to recover 40s. as compensation, each side 
paying its own costs, | 


ACTION FOR LIBEL. 


A libel action arising out of the series of articles that appeared in 
the Daily News at the end of last year on the subject of municipal 
trading was heard before Mr. Justice Lawrance and a special jury in 
the King’s Bench Division of the High Court of Justice this week. 
The plaintiff was Mr 8. P. W. D’Alte Sellor, engineer to the Britieh 
Electric Traction Company, and he sued the proprietors of the Daily 
News to recover damages for alleged libel. The defendant company 
pleaded that there was no libel, denied the innuendoes placed on the 
words by the plaintiff, and justified the words used. 

Mr. Gill, K.C., for the plaintiff, said that his client was retained by 
the British Electric Traction Company as their engineer for the purpose 
of advising them at a salary of £1,500 a year, being left free to carry 
on his private business as well. In November last the Daily News 
published an article discussing the question of municipal trading. It 
was called ‘‘The Development of the Electrical Trust,” and, said 
counsel, was really an attack on the British Electric Traction Company, 
which did a very large business in various parts of the country. 
Plaintiff complained that the headings and sub-headings of the article 
ostensibly connected him with Jabez Spencer Bslfour and Henry 
Granville Wright, and that the writer then proceeded to comment on 
the fact that plaintiff served on Mr. Bryce’s Light Rai:way Commission, 
that he was a member of numerous societies, and consulting engineer 
to several corporations and tramway companies, besides being & paid 
servant of the Electric Traction Compeny in а manner which, havin 
regard to what had gone before, reflected discreditably on him an 
imputed professional misconduct. 

he Plaintiff was called, and in cross-examination said that the 
Daily News article was one of a series in answer to the articles in the 
Times on Municipal Socialism." Не could not point out any state- 
ment of fact in the article which was untrue. He had dictated or 
edited the autobiography from which the ‘‘two facts ” with regard to 
himself had been taken. It wasthecomments of which he complained. 

Mr. Gill asked the jury to give damages which would mark their 
disapproval of this kind of journalism. 

Mr. Rufus Isaaos, for the defence, declared that there was not the 
remotest intention on the part of the defendants to reflect on the 
plaintiff's character or professional conduct. The article was an attack 
on the British Electric Traction Company, and Mr. Sellon, who played 
only a very unimportant part in the controversy, had not suffered the 
slightest damage. The Daily News or anybody else was, he sub- 
mitted, entitled to comment fearlessly, independently, and boldly. 

Mr. Justice Lawrance said the question the jury had to consider 
was whether the Daily News had exercised the right of the Press to 
use strong language, so long as it was honestly used, on a matter of 
public interest, or had gone out of its way to attack the’ private 
character of the plaintiff. 

n The jury found for the plaintiff, and awarded him one farthing 
amages. 

Mr. Justice Lawrance having left the court before the jury returned, 
judgment was not entered. 


ALLEGED UNSATISFACTORY TELEPHONE. 


At the Marylebone County Court on Monday, before Deputy-Judge 
Fitzroy Cowper and a jury, the National Telephone Company brought 
an action against Mr. Henry Samuel, 11, Cleveland-square, Hyde 
Park, W., and Basildon House, Moorgate-street, E.O., claiming 
£10. 11s. 8d. in respect of the rent of a рог 

Plaintiff's co stated that in January, 1900, the defendant 
entered into an agreement with the plaintiff company for the 
latter to supply a telephone with telephonic communication with 
other subscribers. The agreement was for five years, the defendant 
undertaking to pay £10. 5a. annually in advance. According to the 
terms of the agreement, the company were to maintain the telephone 
in good working order. When defendant’s subscription became due 
in January last he declined to pay, and on March 6 the defendant 
was disconnected. The defence was that the telephonic communica- 
tion was so ineffective that the defendant ought to be released from 
his agreement. | 

The jury returned a verdict to the effect that the telephone in 

uestion had not worked reasonably well, the Foreman remarking 
at they considered it was radically wrong. 

His Honour accordingly gave judgment for the defendant with 
costs, and made an order for the recision of the five years’ agreement. 

Oounsel for the enu company intimated that there would 
probably be an appeal. 


WHAT IS ENGINEERING WORK? 


А novel issue uuder the Workmen's Compensation Act came before 
Judge Williams on Wednesday at Pontypridd County Court. The 
applicant for compensation sustained injury whilst doing duty on 
a steam-roller used to level roads, which had been disturbed by the 
respondents, Callender's Cable and Construetion Company, who were 
contractors for the Electric Power Distribution Company. The 
contention of respondents was that this case did not come within the 
purview of the Act; that it was not engineering or kindred work in 
any sense. The Judge, however, decided for the claimant, and made 
an award for 13s, 5d. a week to be paid to the workman during 


incapacity. 
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COMPANIES’ MEETINGS AND REPORTS. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE, 


The half-yearly meeting of the shareholders in this rs was 
held on the 14th inst. at the offices, Old Broad-street, Sir R. G. W. 
Herbert presiding. 

The Chairman reminded the shareholders that they were on that 
occasion holding only tbeir half-yearly meeting, at which no accounts 
were presented. Since their last meeting the second of the Company's 
great cable constructions across the Pacific had been completed—that 
which had been carried out by them for the Commercial Company 

from Honolulu to Manila. This considerable work was completed by 

. them, to the great satisfaction of the Government and people of the 
United States, on their Independence Day, the 4th inst., and the 
directors were glad to know that, as far ав they had heard, the eable 
was quite equal in its character and performances to those which the 
Company had laid to other places. It was about 5,800 knots, so it 
was & very considerable work, and on completing it they had brought 
up their record since the formation of the Company to no less 
than 175,000 miles of deep-sea cable and to as much as 200,000 
knots of insulated guttapercha-covered wires for submarine tele- 
graph purposes. This was really a very remarkable record. The 
works were in very good order, and there was an amount of work in 
hand which would carry them on through а considerable part of the 
current year. He thought it might be said that the prospects of cable 
construction generally were not bad, although perhaps there was 
nothing of any very great importance to be dealt with immediately. 
There seemed, however, to be a tendency to have more and more direct 
cable communication between different ports and points, and the 
directors felt that the prospects of the industry were not at all inter- 
fered with by the aerial telegraph system, inasmuch as the conviction 
seemed to be growing stronger that that system could not compete 
with cables on & commercial basis, or at long distances more par- 
ticularly. It might have been observed that the shares of cable 
companies had risen very materially from the low quotations to which 
they fell and on the whole he thought that the prospects of sub- 
marine telegraphy were quite good. He expressed his readiness to 
give any further information which the shareholders might require, 
but reminded them that the directors had no resolution to submit on 
that occasion. No question, however, was asked by any shareholder, 
and the proceedings terminated with the chairman’s statement. 


ELECTRICAL POWER STORAGE. 


Presiding over the ordinary general meeting at the offices, Great 
Winchester-street, on the Oth inst., Mr. J. Irving Courtenay, in 
moving the adoption of the report (which gt day in our issue of the 
órd inst.), said the steady improvement in the business justified them 
in recommending an increase of 1 per cent. in the dividend, making it 
6 per cent., while again transferring £5,000 to the reserve fand and 
£1,000 to the contingent fund. In addition to their usual business in 
smaller batteries for lighting and traction, they had completed during 
the year under review more than 20 large installations 1n connection 
with lighting and power stations in various parts of the kingdom, 
and they had in course of erection or on their books at the 
beginning of the year orders for 13 similar installations. They there- 
fore commenced the year with their order-book well filled, and it 
was gratifying to know that in every department the works were 
fally employed. The new Carzonode plate had created considerable 
interest, and was achieving most satisfactory results wherever it had 
been used. The Company had had a very large sale for batteries for 
propelling electric carriages, and in this connection they had been 
steadily continuing experiments with the Company's own vehicles, 
and thus collecting a mass of valuable statistics. The competition 
had been quite as severe as in previous years, and they had also had 
an American invasion, as the largest storage battery company on the 
other side of the water had acquired the controlling interest in one of 
the competing companies in this country. They were quite alive to the 
possibilities of further competition, but they were well prepared to 
meet it if necessary. There was no fresh fact connected with Mr. 
Edison's battery which would tend to modify the opinion the directors 
formed of it when it was first brought out, and the opinion in America 
was similar to that held by themselves—that it was no nearer to 
being а commercial battery than it was three years ago. The 
directors had full confidence in the stability and prospects of the 
Company's business. 

Mr. Frederick Green seconded the motion, which was carried 
nem. con. 


ELECTRIC CONSTRUCTION. 


The annual general meeting of the shareholders in this Company 
was held on the 9th inst. at Winchester House, E.C., Mr. J. W. 
Barclay presiding. 

The Chairman, in moving the adoption of the report (vide issue of 
ord inst.), said that, considering the conditions of the business during 
the past year, the results submitted in the accounts before them were 
satisfactory. The net profit of £20,757 compared favourably with 
that of last year, and enabled them to recommend the same dividends 
and appropriations, while a larger amount was carried forward. Refer- 
ring to the suggested new fiscal policy and its probable effect on their 
business, he considered they had passed through as severe a struggle 
with foreign competitors as they might reasonably expect to have to 
encounter in the future. The Germans had pushed hard, and seeured 
orders from some corporations who preferred the cheapness of goods 
made in Germany to the higher quality of British manufactures ; but 
the Germans had made no profit on their business in this country. 


It was not prosperity that had sent them to this country, but 
the depression that had uow for some years prevailed in Germany. 
They considered their loss would be less in ‘selling at unremunerative 
prices in this country than to allow their works to stand idle. When 
they had better trade at home, and when their factories, unhealthily 
stimulated by their protective policy, had been eliminated, we should 
have little to fear from German competition. Again, the American 
manufacturers did not seem to find much advantage from protection ; 
for although, as they were frequently told, they had unbounded 
natural resources at home, two of the largest companies had come 
across and established works in this country. No protective tariff 
would help them against that competition. In his opinion, our 
industries had suffered more from legislative interference and restric- 
tions, and from the mistaken notions of those who thought they 
were furthering the interests of the working- men, than from 
foreign competition. А recent case in point would illustrate this 
statement. The London County Council the other day resolved 
to accept the cheapest tenders for their work, whether from home 
or foreign manufacturers. The London County Council stipulated 
that every contractor should observe the trade union rates of wages 
and hours, and that the rates of wages should be published publicly 
in the workshops, Those conditions were enforced against manu- 
facturers in this country, but they were not and could not be enforced 
against the foreign contractor. The conditions were presumably 
intended to prevent sweating by employers, but the result to our 
artisans was that work they should naturally have goes out of the 
country, because the interference between employers and their workmen 
tended to raise friction and dispeace in the factory, which employers 
strove to avoid, and indirectly added considerabl to the cost and 
risk of mauufacturing. He did not like foreign competitien, but he ` 
did not believe that the doom of our manufacturing interests was to 
come by foreign competition. 

ыз, 15 E. Beachoroft seconded the motion, and it was unanimously 

opted. 


NATIONAL TELEPHONE. 


The report of the directors for the half-year ended June 30 last 
states that the income accrued in respect of the business of the half- 
year amounts to £894,047, as compared with £823,243 for the corre- 
sponding period of 1902, being an increase of £70,803. Working 
expenses for the half-year amount to £516,052, as compared with 
£478,032 for the corresponding period of 1902, being an increase of 
£38,020. The net t for the half-year (after deducting the Post 
Office royalties amounting to £81,930) is a profit of £296,064, as 
compared with £269,445 for the corresponding period of 1902, bei 
an increase of £26,619. The rentals carried forward for unexpi 
terms of running contracts amount to £874,585, as compared with 
£821,397 at the corresponding period of 1902, being an increase of 
£52,985. Out of the available balance of £239,748 the Board 
recommends the payment for the half-year of a dividend at the rate of 
6 per cent. per annum on the first and second preference shares, 5 per 
cent. per annum on the third preference shares, 6 per cent. per annum 
on the preferred stock, and 5 per cent. per annum on the deferred 
stock; to transfer £85,000 to reserve fund, carrying forward £5,831. 
The sum of £334,116 has been expended on capital account during 
the half-year in the erection of 14,606 additional exchange and private 
stations and in the constructien of underground works. 


SA PE EE I RETO ADOT 


NEW COMPANIES REGISTERED. 


— E a 


Bridge Accumulator Syndicate, Limited.—Capital, £1,000, in 
£l shares. Object: to carry on the business of manufacturers of 
accumulators for dynamos, engines, and motors under the new 
““ Bridge process. 

Portpatrick Electric Supply Company, Limited.—Registered 
in Edinburgh. Capital, £2,000. Object: to carry on the business 
of suppliers of electricity in all its branches. Registered office : 
Dunskey Estates Office, Portpatrick. 

London General Automobile Company, Limited. — Capital, 
£10,750. Object,: to carry on the business of builders and pro- 
prietors of automobiles, motorcars, engines, and carriages, whether 
propelled by electricity or other power. s 

Ozone Generators, Limited. —Capital, £6,000. Objects: toadopt 
a contract between E. Coustau and Н. Diamant and to carry on the 
business of manufacturers and sellers of a gas generally known аз 
“ozone,” either by means of an electrical apparatus or otherwise. 
Registered office: 29-30, King-street, E.C. 

Uddingston District Electric Lighting Company, Limited. — 
Capital, £1,000. Object’: to carry on in Bothwell, county Lanark, 
the business of electricians, mechanical engineers, and suppliers of 
electric light in all its branches. Registered without articles of 
association. Registered office: 83, Cannon-strect, E.C. 

Hyde Electrical Manfacturing Company, Limited.—OCapital, 
£5,000. Objects: to acquire the business of electrical and mechanical 
engineers carried on at Hyde, Cheshire, as the Pollard Electrica) 
Engineering Company, Limited, and to carry on the business of elec- 
trical engineers, electricians, and suppliers of electric light, heat, and 
power. Registered office: Mary-street, Hyde. 

Glamorgan Engineering Company, Limited.—Capital, £16,000, 
Objects: to acquire and carry on the business of electrical and 
mechanical engineers (but not of metal merchants, machinery brokera, 
and licensed valuers) carried on by C. E. and Н. M. Peel, Limited, at 
Swansea and elsewhere, and to adopt an agreement with the said corn- 

ny, C. T. Peel, Н. M. Peel, and A. L. Furneaux. Registered office : 

lamorgan Engineering Works, Upper Strand, Swansea. 
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APPOINTMENTS VACANT. 


Clerk of Works, London County Council Tramways, 3 to 34 guineas 
per week, July 22. 

Assistant Electrical Engineer, Oorporation of Torquay, £150 
per annum, July 90. 

Assistant to Electrical Engineer, Bray Urban District Council, 
£80 per annum, Aug. 4. 

Engineer - in - Charge, pe ed Department, Borough of 
Bermondsey, £104 per annum. See advertisement. 

Electric Lighting Superintendent, Electricity Works, 27, Osborn- 
street, Whitechapel, E., July 20. See advertisement in last issuo. 

Assistant Superintendent, Indian Telegraph Department, 
Rs.4,200 a year. Apply, Secretary, Judicial and Public Department, 
India Office, Whitehall, London, S. W., Aug. 1. See advertisement. 

Two Skilled Cable Jointers, Durban Municipality, 15s. а day. 
Applications, by letter, to be sent to Z. X. V. Z., care of Deacon's 
Advertising Offices, Leadenhall.street, London, E.C., by July 27. 
See advertisement in last issue. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Lisbon.—The Public Works Department require tenders for the 
publie electric lighting of Macao. Tenders by Oct. 21. 

Hammersmith.—The Borough Council require tenders for circulat- 
ing pumps, motor pipework, and accessories by July 21. 

Birkenhead.—The Corporation require tenders for ona 350-kw. 
direct-current high-speed steam dynamo. Tenders by July 28. 

Beazterozehanya, Neusohl (Austria), —The Municipality require 
tenders for the construction of an electricity station and plant of about 
600 h.p. Tenders by Aug. 1. 

London, 8.W.—The London County Oouncil invite tenders for 
switchboards, Particulars may be obtained at the County Hall, 
Spring-gardens, S. W. Tenders by Aug. 11. 

Stepney.—The Electrical Committee of the Borough Council invite 
tenders for the supply of feed, suction, and other pipework, water- 
softening plant, and storage tanks. Tenders by July 21. 

Bheffteld. —The Electric Light Committee invite tenders for various 
electricity meters. Partieulars may be obtained from Mr. 8. E. Fedden, 
general manager and engineer. Tenders by July 21. See advertise- 
ment in last issue. 

Pietermaritzburg.—The Corporation invite tenders for the supply 
of electric tramcars. Particulars may be obtained from Messrs. 
оч апа Dawbarn, 82, Victoria-street, London, S. W. Tenders by 

y 29. 

Colohester.—The Tramways Committee invite tenders for the erec- 
tion of a tramcar shed, consisting chiefly of iron and steel. Particulars 
may be obtained upon application at the Surveyor's Office. Tenders 
by July 28. | 

Pointe-a-Pitre (Guadeloupe).—The Municipality invite offers 
for а concession for public and private electric lighting for 15 years. 
Tenders by Aug. 29. Particulars may be obtained from the Colonial 
Office, Paris. 

Hapton.—Tenders are invited for lighting the township with 
electricity. Particulars may be obtained from Mr. Edward O’Shaugh- 
nessy, clerk to the Hapton Parish Council, 16, Hamilton-terrace, 
Padiham. Tenders by July 31. ! 

Lisbon.—The Public Works Department require tenders for the 
construction of lm. gauge light railways as follows: (1) Limatal, 
Vianna-Ponte de Barca; (2) Oberer Minho, Braga-Mongao ; (3) Braga- 
Guimaraes. Tenders by Aug. 1. 

Atherton.—-The Urban District Council invite tenders for the 
supply and delivery of electricity meters. Particulars may de 
obtained from Mr. i Schofield, clerk to the Council, Town Hall. 
Tenders by July 28. See advertisement. 

Roohdale.—The Corporation iovite tendera for the supply and 
delivery of рр кш rail bonds. Particulars may be obtained 
from Messrs. y and Sillar, 2, Queen Anne’s-gate, Westminster. 
Tenders by 28th inst. See advertisement. 

Blaokburn.—The Town Council invite tenders for one complete 
main switchboard and accessories. Particulars may be obtained from 
Messrs. Lacey and Sillar, 2, Queen Anne's-gate, Westminster. Tenders 
by July 27. See advertisement in last issue. 

Chelsea. —The Borough Council invite tenders for the installation 
of the electric light in the lower hall of the town hall buildings. 
Particulars may be obtained at the office of the Borough Surveyor, 
Town Hall. Tenders by July 22. See advertisement. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 51, 1903, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
om l'Office National du Commerce Extérieur, Rue Feydeau, 3, 

aris. 

Manchester.—The Paving, Sewering, and Highways Committee 
invite tenders for laying underground telephone pipes, with other 
appurtenant works. Particulars may be obtained on application at 

e City Surveyors Office, Town Hall, Manchester. Tenders by 
July 20. | 

Swindon.—The Corporation invite tenders for seven electric tram- 
tars, with all trucks, motors, and accessories. Particulars may be 
obtained from Messrs. Lacey and Sillar, 78, King-street, Manchester, 
and 2, Queen Anne’s-gate, Westminster. Tenders by July 23. See 
advertisement in last issue, 
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Gloucester.—Tenders have been accepted by the Corporation for 
electrical work from the General Electric Company, Statter and Oo., 
Crompton and Oo., G. Law, British Electrical Equipment Сошрепу, 
J. G. White and Oo., Brush Company, and Dick, Kerr, and Оо. Fuller 
particulars in our next issue. 

Heston and Isleworth.—The Urban District Council invite 
tenders for the supply of steam-engines, dynamos, boosters, etc., 
storage batteries, сай ев, and arc lamps and glow lamps. Particulars 
may be obtained fiom the Council's engineers, Messrs. J. and J. S. 
Enright, 47, Victoria-street, S. W. Tenders by 23rd inst. 

Presten.—The Corporation invite tenders for the supply and 
erection of economisers, feed-water heaters, electrically and steam 
driven pumps, and overhead travelling crane. Particulara may be 
obtained from Mr. Walter H. Tittensor, consulting and resident elec- 
trical engineer, 25. Borrow-road, Preston. Tendera by July 22. 

Launceston (Tasmania).—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Oo., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 

Aldershot.—The Urban District Council invite tenders for the 
supply and erection at the sewage works of two 4in. motor-driven 
centrifugal pumps ; also generator, battery, and automatic starting 
switch. s. Particulars may be obtained at the office of t^e Engineer 
and Surveyor to the Council. Tenders by Aug. 4. See advertisement. 

Wednesbury.—The Corporation invite offers fom firms willing to 
undertake free and hire-purchase electric wiring and motors within 
the borough. Full particulars may bé obtained from Mr. F. J. 
Warden-Stevens, the consulting engineer to the Corporation, 
54, Victoria-street, Westminster. Tenders by July 30. See adver- 
tisement. 

Bath.—The Corporation invite tenders for the supply and erection 
of a main switchboar. H at the new generating station. Particulars may 
be obtained from Messrs, Kincaid, Waller, Manville, and Dawson, 
29, Great George-strect, Westminster, or at the City Electrical Engi- 
neer's Office, 7, Dorchester-street, Bath. "Tenders by 27th inst. See 
advertisement. 

Cheadle (Cheshire).— The Urban District Council iuvite tenders 
for the supply and delivery of about 550 tons of grooved steel girder 
55 eight tons of tie-bars, 134 tons of fishpla tes. and three 
tons of bolts and nuts ; also for 17 sets of points and crossings. Par- 
ticulars may be obtained from Mr. Charles R. Brady, A. M. I. O. E., 
13, Warren-street, Stockport. Tenders by July 27. 

Madrid.—The Posts and Telegraphs Department require tenders for 
the supply of 25 telegraph apparatus of the Hughes system and 
25 motors with weight elevatora for the sam», for the service of the 
telegraph stations of the State, at the upset price of 2,530 pesetas, or 
about £775, for each appara'us with its accessories as detailed, and 
к pesetas, or about £12, for each motor with its corresponding 
elevator. 


RESULTS OF TENDERS. 


Houghton. — The contract for laying down the rails for the 
tramways has been let to Messrs. Krauss and Co., Limited, of Bristol 
and Germany. 

Gloucester.—The Corporation have accepted the tender of J. G. 
White and Co., Limited, for the supply of poles and mountings for the 
tramways, at £4,581. 5s. 

London County Counoll.— The Council have placed a contract 
for lamps (British made), high and low voltage, with Mackey’s 
Electric Lamp Company, Limited. 

Dewsbury.—The Electricity Committee recommend that the tender 
of Messrs. J. and J. Horsticld, Dewsbury, be accepted for the supply, 
delivery, and erection of one Lancashire boiler. 

Kettering.—The Urban District Council have accepted the tender 
of the Electrical Power Storage Oompany, Limited, 4, Great 
Winchester-street, London, E.C., on a storage battery. 

Colchester.—The Oorporation have accepted the tender of J. G, 
White and Co., Limited, for complete constraction of the tramways— 
permanent way, overhead equipment, and cables—at £35,039. 8s. 

Manchester.—The Corporation have accepted the tender of 
Messrs. Rowland Carr and Oo. for the supply of box compound for the 
whole of their requirements for the electrical department for the next 
12 months. 

Derby.—The Corporation have accepted the tender of J. G. White 
and Co., Limited, for complete construction of the tramways—per- 
manent way, overhead equipment, cables, cars, and equipments—at 
£87,627. 10s. 

Gibraltar.—The sub-contract for the storage battery has been 
placed by the Electric Construction Company, Limited, of London 
and Wolverhampton, with the Electrical Power Storage Company, 
Limited, 4, Great Winchester-street, London, E.C. 

Devenport.—The sub-contract for the storage battery has been 
ри by the British Westinghouse Electric and Manufacturin 
ompany, Limited, of London and Manchester, with the Electri 
Power Storage Company, Limited, of 4, Great Winchester-street, E. O. 
Littleborough.—The Urban District Oouncil have accepted the 
tender of the Rochdale Electric Company, Limited, for the complete 
electrical equipment of their new supply station, together with the 
wiring of the Carnegie library, municipal offices, new Board schools, 

etc. 

Stepney.—The Borough Council has accepted the following tenders : 
Johnson and Phillips, Victoria Works, Old Charlton, carbons, £263 
13s. 6d.; Reason Manufacturing Company, Limited, Lewes-road, 
Brighton, meters up to 10 amperes and demand indicators; Ferranti 
Limited, Hollinwood, Lancashire, meters above 10 amperes. 
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I 
Aston.—The Town Oouncil have accepted the following tenders: 


Br.tish Thomson-Houston Company, Manchester, tramway feeder 
cables ; Naylor Bros., Golborne, side bracket arms with mild-steel 
pressed clamps ; Tramways Eloctr'cal Equipment Company, section 
аш F Electrical Engineering Company, wiring, ete., 
the car - shed. 


Brighton. — The tender of the British Westinghouse Electric and 
Manufacturing Company has been accepted for the supply and erection 
of generating plant at the Southwick power station and motor-gene- 
rator converting plant, together with switchboards, instruments, ete., 
at the North-road power station, includiog maintenance for 12 months, 
at £79,846, with an addition of £580 for elestrically-driven con- 
densers, subject to a set of drawings being submitted. 


BUSINESS NOTES. 


TRACTION. ! 


Swindon.—The tramway tracks are to be lighted by arc lamps. 

Dublin.—A scheme is on foot for а tramway from Dublin to Slane. 

Dartmouth.—The Corporaticn have agreed to support the South 
Hams Light Railway scheme. | 

Coatbridge.—The Town Council have approved plans of the over- 
head equipment for the tramways. | 

Burnley.— Major Druitt has inspected the Accrington-road branch 
line, and it is now in full operation. 

North Ormesby.—The Imperial Tramways Company are desirous 
of promoting a tramway scheme in this district. 

Chester. — Residents at Great Boughton are agitating for an exten- 
sion of the city tramway system to their district. 

Kirkcaldy.—The Town Council have agreed to borrow a further 
sum of £20,000 for the purpose of tramway extensions. 

Leioester.—The work of constructing the new tramways in the 
West End and Highfields districts has been commenced. 

Reading.—Several successful trial trips have been made on the 
new electric tramways preparatory to the opening on the 22nd inst. 

Dundee. —Heads of agreement have been drawn up with reference 
to the propcsal to construct an electric tramway to Broughty Ferry. 

Yarmouth. —The Corporation propose to apply forthwith for power 
to carry out several important tramway extensions at an estimated 
cost of £44,400. 

Barrowford.— The first section of the light railway—that between 
Newbridge and Higherford—has been inspected by Major Druitt and 
opened for traffic. 

Wandsworth.—The London Oounty Council’s proposal to adopt 
the overhead trolley system for the tramway in Garratt-lane has been 
negatived by the Borough Council. 

Islington.—The Borough Council have decided to inform the County 
Council of their opinion that the conduit system of traction alone 
should be adopted throughout the borough. 

Cheadle and Gatley.—The Board of Trade have sanctioned the 
borrowing of £19,740 for the purpose of tramway construction in the 
Council's district from Oheadle Heath to Gatley. 

Ashton.—The tramways manager has been instructed to have a 
consultation with the engineer to the Stalybridge Joint Board relative 
to a temporary service of cars between the two places. 

Bradford.— At Tuesday's meeting of the Bradford City Council the 
Tramways Committee recommended the acceptance of the offer of the 
Shelf Tramway Company, Limited, to sell their undertaking for 
£1,875, and £75 costs, 

Huddersfield.—At the last meeting of the Tramways Committee 
the borough treasurer presented a statement showing that for the year 
ended June 30 the receipts were £16,749. 16s. 5d., and the expenditure 
£18,485. 15s. Id., leaving a deficiency of £1,735. 16s. 10d. 

Wednesbury.—It has been agreed to lease the tramways within 


the borough to the South Statfs Tramways Company for 30 years. 


The first line to be equipped for electrical working will probably be 
that between Wednesbury and the West Bromwich boundary. 

South Bank.—The District Council have agreed that no further 
negotiations be entered into with the electric tramways company, 
seeing that the Council had an alternative scheme on foot with the 
Middlesbrough Corporation and North Ormesby District Council. 

North Metropolitan Tramways —The directors recommend for 
the half-year ended June 30 last a dividend at the rate of 24 per cent. 
per аппит, earrying forward about £400. During the half-year the 
number of miles run were 7,518,017 and passengers carried 70,701,915. 

Lowestoft.—The opening of the new tramway system, which was 
to have taken place on Saturday, has had to be postponed, ss the 
Board of Trade officials cannot make the inspection till the 21st inst. 
The full service will run on the 22nd, and the formal opening will be 
on the 25th inst. | 

Heywood.—The negotiations for taking over the tramways are 
proceeding slowly. The differences in the valuation of the lines, ete., 
between the company’s valuer and the valuer appointed by the various 
local authorities are so large that it is thought it will be necessary to 
resort to arbitration. 

Fiint.—Both the Flint Corporation and the Holywell Urban District 
Council have agreed to support the application of а company for parlia- 
mentary powers to construct an electric tramway running from Sandy- 


croft along the shore to Bagilt, and thence up to Holywell, and on to 
Mold, Buckley, and Hawarden. 


Cheltenham. —Messrs. Dodd and Dodd, civil engineers, Birming- 
ham, have received instructions from the Cheltenham and District 
Light Railway Compsny to prepare all necessary plans to enable the 
light railway ompr to construct the authorised extensions to 
Charlton Kings and Leckhampton. 


Rochdale.—The Town Council have sealed an agreement between 
the Bury, Rochdale, and Oldham Tramways Company, Limited, and 
the Corporations of Bury, Rochdale, and Heywood, and others for the 
transfer of the undertaking of the company and for carrying on the 
tramways until completion of the purchase. 


Mid-Yorkshire.—The Mid-Yorkshire Tramways Bill, which has 
already been passed by the House of Lords, came last week before the 
examinera of the House of Commons, who certified that the further 
Standing Orders had been duly complied with. The Bill will, in the 
usual course, be reported for second reading. 


Worcester.—The liquidator of the Worcester Tramways, Limited, 
has given notice that an application will be made to the Board of 
Trade to extend the time for the completion of the tramways from 
Aug. 9, 1903, to Feb. 9, 1904. The matter has been refe to the 
Streets Committee of the City Council to take action. 


Dudley and Stourbridge Tramways.—The Bill to empower the 
Dudley, Stourbridge, and District Traction Oomyany to work their 
tramways by electricity has passed through Committee of the Heuse of 
Commons without opposition. The Bill which has already passed 
the House of Lords, has been reported for third reading. 


Pemberton. The electrical engineer has reported that everything 
is now in order for the commencing of work of overhead equipment 
in Ormskirk-road, the British Insulated Wire Company, Limited, 
having been notified of the acceptance of their tender, and the over- 
head equipment will be started in the course of a month. 


Electric Traction for Luoknow. —Jnidian Engineering states that 
an application has been made by Messrs. Crompton and Co., London, 
to the Provincial Government to supply Lucknow with electric traction, 
If sanction is given, the Municipality will probably introduce a system 
of electric lighting, and thus supply а much-needed want. 


CamberwelL —Yesterday а conference between the Highways Com- 
mittee and the Improvements Committee of the London County 
Council and representatives from the Oamberwell Council was held in 
reference to this Council's proposed extension of the tramways from 
Lordship-lane to Forest-hill and from Goose-green to Stuart-road, The 
Newlands. | 

Leeds.-—An accident occurred on the electric tramways last Friday, 
involving personal injuries to three passengers and considerable damage 
to the car. When going down a hill the trolley left the line, and 
swinging to the side of the road, caught one of the brackets. The 
sudden wrench tore the standard on the car from its fastenings, and in 
falling injured three outside passengers. 

London and North-Western Railway.—A correspondent states 
that the London and North-Western Railway Company, have decided 
upon a scheme for the electrification of the Newport Pagnell branch 
line, which leaves the main through route to the north of Wolverton, 
where the company’s extensive wagon works are located. The branch 
is four miles in length, with two intermediate stations. 


Blackpool, St. Annes, and Lytham.— The effect of electrically 
equipping the Blackpool, St. Annes, and Lytham tramway has been 
to more than double the receipts of last year, when the gas cars were 
ruuning. For the week ending July 9 the receipts were £513. 2s., as 
against £202. 14s. 5d. the same week last year, and the totals from 
May 30 to July 9 are respectively £2,957. Os. 1d. and £1,223. 5з. 9d. 


Portsmouth. —An unfortunate breakdown on the electric tramway 
system, involving theeuspension of traffic on several routes, took place 
on Tuesday last week. The mishap occurred when the cars were 
carrying large numbers to the beach to witness the illumination of the 
Channel Fleet, and the loss was consequently heavy. Thé mishap is 
attributed to the failure of a line tap. affic was suspended for about 
two hours. 


Inoe.—After a lively debate the following resolution was adopted 
at the last meeting of the District Council: ''That the purchase of 
that portion of the Wigan and Hindley tramways situate in Higher 
Ince be made without any arrangement as to the future leasing of the 
same to the Wigan Corporation, unless the 
include Ince within the borough be with 
Corporation. 

Sutton Coldfield. —The Bill promoted by the Corporation of 
Sutton Ooldfield with the object of authorising them to construct 
tramways and to cairy out a variety of improvements for the benefit 
of their town has been before the Police and Sanitary Regulations 
Committee of the House of Commons, presided over by Mr. Heywood 
Johnstone. So far as it related to the proposed tramways, the Oom- 
mittee found the preamble not proved. 

Brighton.—The Lords Committee, having authorised all the pro- 
posed extensions to the tramways except that of the Montpelier-road 
route, have now dealt with the gas company’s opposition, and granted 
a clause protecting the company’s mains on new routes only. The 
gas company also opposed the application for powers to supply elec- 
tricity outside the borough at a loss. Other portions of tho Bill were 
unopposed, and with provisions specified the preamble was passed. 


City and South London Railway.—The accounts of thia railway 
for the half-year ended June 30 last show a balance, after 3 
for the debenture stock interest, dividend on the preference stocks, an 
transfer to the renewal fund of £1,500, sufficient to allow a dividend 
on the consolidated ordinary stock for the half-year at the rate of 
23 per cent. per annum, carrying forward £1,500. The dividend for 
the corresponding period last year was at the rate of 3 per cent. per 
annum, carrying forward £1,750. 


рор. or scheme to 
wn by the Wigan 
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Sunderland.—The Tramways Committee have referred back to the 
Traffic Sub-Committee a resolution prohibiting passengers from carry- 
ing with them more luggage than can be held upon the knee, unless 
such ls be placed on the motorman’s platform and charged for. 
The Electricity Committee have decided to offer the Tramways Com- 
mittee a reduction from 2d. to l&d. per unit, to take effect from 
April 1 last and to continue till March 31, 1904, when the question of 
a er reduction will be considered. 

Blackwall Tunnel.—The General Purposes Committee of the 
Poplar Borough Council on Wednesday reported that they had con- 
sidered the proposals of the London County Council to construct a 
tramway from Greenwich to Poplar through the Blackwall Tunnel, 
and recommended that consent should "le withheld. It will de 
remembered the proposal was brought forward in the parliamentary 
Bill of 1902, but owing to the opposition of the Greenwich and Poplar 
Borough Councils, to be ав 

Leigh.—At the last meeting of the Town Council it was reported that 
under the South Lancashire Tramways Act, 1900, the South Lancashire 
Tramways Company were compelled to furnish the Oorporation with a 
free supply of electricity for the lighting of those streets within the 
borough within which their tramways were laid. The committee 
recommended that the chief thoroughfare should be lighted with 
electric arc lamps, and also that all the borough gas lamps be fitted 
with incandescent burners. The recommendations were approved. 

Liverpool and Yorkshire Railway.—A pewspelet report says 
that rapid progress is 5 by Messrs. Dick, Kerr, and Oo. with 
the electrification of the cashire and Yorkshire Railway between 
Liv l and Southport. А start was made early in the present year, 
and the work, it is fully expected, will be completed within the next 
few months, so as to allow the opening of the line on Jan. 1, 1904. 
The Liverpool and Yorkshire officials are, says tho report, loud in their 

raise of the progress so far made with the contract by Messrs. Dick, 

err, and Co. 

New South Wales.—English manufacturers of heavy electrical 
machinery will be interested to learn that the Railway Commissioners 
of New South Wales are inviting offers for additional machinery for 
the traction power-house at Ultimo. Tenders are to be received by 
Sept. 12. It is deemed necessary to give this extended notice, as 
competition is open to manufacturers in different parts of the world. 
Twelve months or more will elapse after the tender is accepted before 
the work is completed. The principal work is the building and 
erection of another engine at the power-house, 

Additional Traffic Returns.—Anglo-Argentine, £1,372 increase ; 
Barcelona Ensanche y Gracia, £210 increase ; Barcelona, £278 decrease ; 
Brisbane, £15 decrease (month of June, £9,575, decrease £612) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £154 increase 
(month of April, £12,996, increase £1,125) ; Calcutta, £630 incr. ase ; 
Cape Town (month of April), receipts £16,003, expenditure £8,313; 
Isle of Thanet Electric, £78 increase; Mexico Electric (month of 
June), receipts £46,270 ; Perth Electric, £30 increase ; Port Elizabeth 
(month of April), receipts £4,292, expenditure £2,281. 

Bury, Rochdale, and Oldham Tramways. —It was stated at the 
last meeting of the Whitefield District Council that at a conference of 
representatives of the joint authorities interested in the acquisition 
of the Bury, Rochdale, and Oldham Tramway Company, held at 
Rochdale, the sub-committee appointed by the representatives of the 
various authorities to confer with the tramway company with reference 
to this matter reported that they could not agree upon a price for the 
purchase of the undertaking, and that they would have to resort to 
arbitration. They had, however, agreed upon a working agreement 
pending the decision of the arbitrator. 

Bath.—Complaints are being made that the o 
tion with the laying of the tramways are not being carried out as 
expeditiously as they might be. The following resolution has been 
adopted by the Surveying Committee: ‘‘That the electric tramways 
company be informed that the Surveying Oommittee are much 
dissatisfied at the slow progress of the work of laying the tramlines 
through the centre of the city, and that unless immediate arrangements 
are made to carry on the work night and day, the committee must, in 
the interest of the convenience of the public, insist upon the limitations 
as to the length of street being open at the same time being strictly 
enforced.” 

Manchester-Liverpool Mouorail.—The Manchester and Liver- 
pool Electric Express Railway Company will be issued to-morrow 
(Saturday). The capital is £2,100,000 in £10 shares, all of which 
are to be offered to the public. The company is to construct and 
work an electrical railway between Manchester and Liverpool on Behr's 
so-called monoruil system. The length of the railway will be about 
344 miles. It is proposed to run trains every 10 minutes at a speed of 
110 miles an hour, doing the journey in 20 minutes, instead of the 40 
minütes of the ordinary express trains. Two classes of passengers 
will be carried, at fares not exceeding those at present charged by the 

ther railways. 

Dangerous Tramrails.—Dr. J. J. Gorham, M.D., writes to the 
Times calling attention to the danger to cyclists involved in the practice 
of oiling or wetting tramrails. Special reference is made to the London 
County Council's lines at Clapham, where the correspondent testifies 
that it is almost impossible to avoid side-slipping on the tramrails 
so long as the authorities continue to deluge the metals, which they 
do almost daily, after the present fashion. The process of waterin 
the roadway, ав done by the ordinary water-cart, he says, is attende 
with little or no danger to anybody, but the method which the tram 

ple adopt of pouring a copious stream of water on the wheel tracks 

ves them in a greasy state for the rest of the day." 

35 is to be made to the Board of Trade 
to borrow £14,000 for the purchase of 16 additional cars. A proposal 
fw Sanday trams has been rejected in Council by a large majority. 


tions in connec- 


last meeting of the Tramways Committee. 


Tramways Bill. 


The Corporation of Poole and the Poole and District Electric Traction 


Compan 
of the 
by the House of Lords the Bill has been referred as an uncontested 
measure to the Committee of the House of Commons presided over 
by the Deputy-Ohairman of Ways and Means, The Corporation of 
Bournemouth, in return, have withdrawn their opposition to the Bill 
of the Poole and District Electric Traction Company, which has been 
referred to the same committee. | 


having withdrawn their opposition to the Tramways Bill 
orporation of Bournemouth, which has already been passed 


Dewsbury.— A conference was held last week between representa. 


tives from Dewsbury Corporation, Ossett Corporation, and Soothill 
Nether District Oouncil to take into consideration the question of pro- 
moting a scheme for the construction of a tramway between Ossett 
and Dewsbury. 
line between Dewsbury an 
was necessary 
adopted recommending the three Oouncils to make a joint application 
under the Tramways Act to the Board of Trade for an order authorising 
the construccion of such a line. 
adopt this resolution, and that the ratepayers will give them active 
support in thus trying to promote the interests of the district. 


The feeling was generally expressed that a tramway 
Ossett was highly desirable, and that it 
in the interests of the districts. A resolution was 


It is, hoped that the Councils will 


Cardiff.—A discussion took place on the tramway finances at the 
Alderman Trounce, in 


king againet the construction of an electric tramway along the 


old horse-line route from the monument via Penarth-road to Grange- 
town, complained that the accounts showing a profit of £9,500 on the 
tramways on the past year were inaccurate, Inasmuch as a sum of 
£8,824 borrowed from the rates in the past year had not yet been 
repaid. The electrical engineer explained that 28 

the rates in 1902 before the tramways got into working order. 
past year £9,299 was estimated at the beginning of the year as being 
required in aid, but the sum was not wanted, and the clear profits for 
the year on the undertaking worked out at £9,500. 
to carry out the reconstruction work indicated above. 


‚824 was voted from 
This 


It was decided 


Romford.—The Select Committee of the House of Lords presided 
over by Lord Ribblesdale, have considered the Romford and District 
The Bill, which has passed through the House of 
Oommons, provides for the construction of over three miles of electric 
tramways through the centre of Romford, joining up with the existing 
tramways of Ilford, at a cost of about £60.000. 1e Commons Com- 
mittee imposed upon the promoters certain street widenings, estimated 
to involve a further expenditure of £21,000. Mr. Vesey Knox now 
asked, on behalf of the Romford Urban Council, that where the roads 
were widened the promoters should give a pavement 8ft. wide. The 
committee, after hearing evidence on both sides, passed the preamble 
of the Bill, but declined to accede to the request of the Urban Council. 
Olauses having been adjusted, the Bill was ordered to be reported for 
third reading. 

Newport (Mon.).—At the last meeting of the Council it was pro- 
posed that the Tramways Committee be requested to report upon the 
шш of the adoption of motor ’buses in lieu of tramway on the 

tow-hill route, but the motion was lost after a good deal of discussion 
by nine to seven. An alderman objected to a proposal by the Elec- 
tricity Committee to purchase 10 additional electric cars, His own 
impression, founded on the procession of cars be saw frequently in 
Commercial-street, two or three or more following each other closely, 
was that there were 10 too many now. The chairman of the committee 
said the through service from the three routes necessitated frequent 
cars running along Commercial-street. There were 30 cars at present, 
and when the four routes were open it would be necessary to provide 
for the traffic in a proper way. Several members afterwards complained 
of the fewness and irregularity of the cars on certain sections. The 
purchase of the cars at £4,780 was afterwards decided upon. 


Manchester Southern Tramways.—A committee of the House 
of Commons presided over by Mr. Gair Ashton has considered the 
Manchester Souchern Tramways Bill, which ed the House of 
Lords as a practically 9 annoy measure. There were now several 
5 including the Eccles Corporation, the Barton-on-Irwell 

istrict Council, the Manchester Corporation, the Manchester South 
Junction and Altrincham Railway Company, the Salford Corporation, 
and the Sale District Council. Counsel for the promoters of the Bill 
explained that although there was only one opponent on the preamble, 
and that was the Manchester South Junction and Altrincham Railway 
Company, who opposed on various grounds, that morning the pro- 
moters had come to terms with them. It was unnecessary, in these 
circumstances, to go into the merits of the Bill. He stated for the 
information of the committee that the promoters were persons of 
financial standing, and that there was no question about their ability 
to carry out the scheme. The Chairman declared the preamble 
proved, and the Bill will now be reported to the House for third 
reading. 

Wellingborough.—The Select Committee of the House of Lords o 
which Lord Harris is chairman has had under consideration the 
Wellingborough aud District Tramroads Bill. Mr. Balfour Browne, 
in opening, explained that by a Bill obtained in 1900 the British 
Electric Traction Company were authorised to construct a system of 
electric tramways connecting Wellingborough with Irchester, Rushden, 
Higham Ferrers, Irthlingborough, and Finedon, with a branch to 
Raunds. The object of the present Bill is merely to sanction the 
abandonment of a very small portion of the authorised line and to 
substitute a new tramroad for it. The deviation would cross the 
L. and N.W. Railway by means of a level crossing near Higham 
Ferrers Station, and running along the public road join the 
authorised line at the east end of the village of Irthlingborough. The 
proposed alteration had the consent and approval of all the local 
authorities. In connection with it the company had undertaken to 
widen a bridge over the River Nene, which very badly needed widening. 
The L, and N.W. Company objected to tbe tramway crossing their 
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line. Evidence on behalf of the promoters was given. The Chairman, 
in giving the decision, said the committee could not agree to the level 
crossing, but would allow the promoters to construct a bridge over the 
line, or they could follow the old course. Mr. Moon thought that in 
the circumstances it was unlikely that the promoters would proceed 
with the project. 

Birmingham.—An important step in the direction of joint opera- 
tion as to the tramways has been taken by the Birmingham Corpora- 
tion and the British Electric Traction Company. During the progress 
of the recent Bill promoted by the British Electric Traction Company 
and several local authorities to enforce running powers over the Birm- 
ingham lines, great stress was laid on the dislocation of traffic resulting 
from having to change from the company to the Corporation car at the 
city boundary. Since the parliamentary enquiry on the Bill, Birm- 
заш has entered into а definite undertaking with the company to 
allow them to run their cars over two of their city lines to the central 
terminus. The first of a series of conferences between the Tramways 
Committee and the suburban authorities who have not allied them- 
selves with the British Electric Traction Oompany was held on 
Monday. The object of these meetings is to try to arrive at the bases 
of understandings which will admit of arrangements being made to 
facilitate intercommunication between the city and the outlying 
districts. Monday’s conference was with the representatives of King’s 
Norton, in whose district are the Moseley-road, King’s Heath, and 
Bristol-road termini. The District Council of King’s Norton have 
come to the decision to exercise their right to purchase the portions of 
the Moseley and King’s Heath lines in its district in 1906, when the 
leases of the Birmingham portion of these routes expire, and as Birm- 
ingham has now resolved to purchase those sections of the lines which 
were in the district of the old Balsall] Heath Local Board, it is not 
expected that any difficulty will be experienced in arriving at a practical 
issue, especially as the Birmingham Corporation are willing to rent to the 
City of Birmingham Tram Company the sections of the line it is about 
to purchase from it. Although nothing definite was settled, all con- 
cerned are hopeful of the result being eminently satisfactory. 


Middlesex.—The hearing of objections to the confirmation of the 
County of Middlesex Light Railways Order made by the Light Rail- 
way Commissioners took place on Wednesday last week, at the Board 
of ө, before Sir Herbert Jekyll, assistant secretary of tho railway 
department. The order authorises the construction of light railways 
in the parishes of Acton, Edgware, Edmonton, Enfield, Finchley, 
Friern Barnet, Hendon, Hornsey, Little Stanmore, Southgate, 
Tottenham, Wembley, Willesden, and Wood Green. The County 
Oouncil, the Great Northern Railway Company, the New River Water 
Company, the local authorities, and various owners were legally repre- 
sented. Clause 62 dealt with the important question as to whether 
the County Council should be entitled to carry parcels on their light 
railways, which might be in competition with the Great Northern 
Company, the arrangement having been come to between the parties 
that they should only be entitled to carry passengers’ luggage up to 
a certain weight. Mr. Hill Dawe, solicitor to the company, said 
the serious question was raised whether the principles whieh 
governed the procedure and practice as to private Bills were 
to have any recognition with regard to light railway orders, 
whether, in other words, agreements with promoters were to be 
respected. When opponents of a scheme withdrew their opposition 
on the preamble on the faith of an agreement they were damnified 
beyond redress if the agreement were not carried into effect, and the 
authorities at the House recognised this. In this case a light railway 
was promoted which would compete with the Great Northern Com- 
pany, and the company had come to an agreement with the Council as 
to traffic. But the Light Railway Commissioners had written that 
Clause 62 went rather beyond what could be properly allowed having 
regard to the possible interests of the public. He ur that unless 

reements were respected it would put an end to all negotiations. 
Sir Herbert Jeckyll promised that the Board of Trade would consider 
the point. The order was passed. 

Doneaster.—Mr. W. Wyld, borough electrical engineer, has 
presented a report to the Tramways Committee, in which he gives 
some interesting figures showing the исе of the electric tramway 
undertaking in the town. The number of passengers carried since 
Saturday, June 6, to Saturday last, July 11, was 249,916, representing 
a revenue of £1,033. 1s. 4d., the numbers for the corresponding weeks 
last year being 184,429 (£767. 14s. 4d.). The total receipts for the 
five weeks were as follows: week ending June 13, £166. 5s. 114.; 
June 20, £169. 2s. Id.; June 27, £203. 17s. 4d. ; July 4, £296. 
9s. Id.; and July 11, £197. бв. 4d. The abnormal receipts for the 
week ending July 4 were due to the agriculture] show and Bentley 
Feast. From the figures given in the report it is noticed that there 
have been 5,943 4d. fares since the committee decided to run work- 
men's cars, this representing 2°5 per cent. of the total number of 
passengers carried. Although this does not show any great improve- 
ment in the revenue, yet it shows that the tramways are fulfilling one 
of the objects of their inetitution— i. c., the provision of a cheap form 
of conveyance to a certain class of the public. The department has 
just completed the first quarter of the second year. The total expendi- 
ture amounted to 22,291. 7s. 10d., while the total receipts were 
£2,719. 7s. 5d., leaving a credit balance over working expenses of 
£421. 19s. 7d. The sinking and redemption fund for this period 
amounts to £677. 2a. 9d., and this brings the net result for the last 
quarter ending Jane 30 to a debit balance of £249. 3e. 2d. The 
expenses during the last quarter include an item of £368. 5s. 4d. for 
damages and costs in the Nicholson case, and had it not been for this 
item there would have been a net profit of £120. 2s. 2d. The amount 
oi £134. 10s. 4d. for the scavenging and repairing of the track outside 
the borough is included in the expenditure this quarter, but is really 
for the past year. The average total working cost per car mile works 
out at 6:18d., leaving a balance between total working costs and 
receipts рег саг mile of 1:08d. During the thunderstorm on Saturday 


afternoon last the overhead line in Thorne-road was struck by 
lightning, and the insulators on the last bracket arm on that section 
broken down, which delayed the traffic about an hour. 


London County Council (Tramways and Improvements) BiIL— 
This week the Select Committee of the House of Lords over which 
Lord Harris presides, were engaged in considering the pro 
embodied in this Bill. Mr. Erskine Pollock, K.O., for the London 
County Council, ssid that, with the exception of two short lengths, 
the proposed tramways were all in the borough of Hammersmith. 
No. 5 was & double line nearly three miles in ength, beginning in 
Scrubbs-lane, on the north side of Wormwood Scrubs, at the coun 
boundary, and terminating in Queen-street, near its junction wit 
Bridge-road, joining the line authorised last year. In connection with 
this certain widenings were necessary, and would be carried out before 
the tramway was made. In connection with this line two short lengths 
of tramway (single lines) were proposed асра nacion with the 
existing lines of the London United Tramways Company. Tramwa 
No, 4 was a donble line of 2 furlongs 4°21 chains beginning in Broad. 
way, Hammersmith, by a junction with No. 3. Passing along Bridge- 
road, it would stop on the London side of Hammersmith Bridge. Other 
tramways proposed were in the parishes of Streatham and Wandsworth, 
No. 6, a double line 1 furlong 6°20 chains in length, inning at 
the south-western end of Wimbledon-road, would terminate in Garratt- 
lane in a junction with the line authorised in 1901, and No. 6a, a short 
double line beginning in Wimbledon-road, would terminate in Garratt- 
lane. The lines were proposed to be constructed for the use of elec- 
trical power in the working, and certain sections of the Act of 1890 
were incorporated by which it was provided that tramway lines within 
the London area should be electrified under the same rules. The cost 
of lines Nos. 3, 3a, and 5в would be £68,000 odd, and in connectlon 
with these certain widenings and improvements were proposed at a 
cost of £64,300, of which the Hammersmith Borough Council would 
contribute a third. The cost of Nos. 4 and 44 would be £15,500, and 
of the Wimbledon sections £8,300, and the cost of widening would 
be £5,300. Opposition to the Bill came from the London General 
Omnibus Company and owners and occupiers of property, and the 
Hammersmith Council raised various objections. Evidence in support 
of the Bill was given by Mr. J. W. Benn, chairman of the Tramways 
Committee of the London County Council ; Mr. M. Fitzmaurice, C.E., 
engineer to the Council; and Mr. A. Young, valuer to the Council. 
On Tuesday Mr. Pollock said an agreement had been arrived at with 
the Hammersmith Borough Council, and the latter were now fully 

rotected. Therefore their petition would be withdrawn. On 
ednesday the committee found the preamble proved so far 
as Tramway No. 3 was concerned, it being understood that 
there was an undertaking on the part of the London County 
Council that the method of crossing the lines of the London 
United Tramway Company should be settled by the Board of Trade, 
and that all costs approved by the Board of Trade in relation to the 
crossing would be borne by the London County Council, including 
supervision should that be necessary. The committee found the 
preamble proved in reference to Tramway No. 6, and in regard to 
No. 4, except that they did not see the necessity for carrying on the 
tramway to the proposed terminus. The committee thought it should 
be terminated at a point a little to the south of Bridge-street. 


Halifax.—The tabulated tramway accounts for the year ended 
March 31, 1905, have now been issued. The revenue from all sources 
amounted to £61,448, and the expenditure, including sinking fund 
and interest to £61,661, leaving a deficiency of £213 to charge to the 
renewal fund. Some of the principal features in the accounts are 
worthy of particular mention. In 1898-9 the Corporation had 61 miles 
of track and 17 cars. In 1902-3 the track had increased to 504 miles, 
and the number of cars had advanced to 82. In the former period 
160,519 miles were run by the cars, and 2,594,478 passengers were 
carried. Last year the car miles run had advanced to 1,219,939, and the 
number of passengers reached the enormous aggregate of 14,676,254 

rsons, or only а small number short of 15,000,000. "The receipts 

uring the same time had increased from £10,810 in 1898-9 to 
£261,151 for the 12 months ending March 51 last. In regard to the 
receipts per mile run, the return was not so favourable. This stood 
at 16°20d. in 1898-9 and at 13°27d. in the following year. Since then 
there had been a gradual diminution, until last year 12°08d. per car 
mile was recorded, or just a fraction over ls. In regard to the cost 
per mile run, the returns show а gradual lessening, which may be 

ssibly regarded as a set-off to the smaller revenue per mile earned. 
This stood at 10 88d. in 1898-9, and at 9:054. last year, and which 
in itself is a reduction of just over jd. per mile run, compared 
with 1901-2. The charges for interest have gone up from 1:544. 
in 1898-9 to 1:841. last year, the 1 point yet reached. 
The amount required for sinking fund has also advanced in 
the same period from 57d, to 1:254. per mile. This brings the 
total cost to 12 12d. per mile, compared with 12 08d. in receipts. 
or equivalent to a lose of 044. per mile run, an insignificant item on 
the distance stated, but a substantial figure when the total mileage 
covered in 22 months is taken into consideration. The previous year, 
1901-2, resulted in a loss of 0-7d. per mile, so that relatively speaking 
the cars last year did slightly better, owing apparently to economies 
in working. But in 1898-9 there was a profit of 5:214. per mile, in 
1899-1900 a profit of 1:364. per mile, and in 1900-1 a profit of d. 
The accounts also show an interesting series of comparisons with the 
previous year, of which those appended are the most important. In 
every case the figures first given refer to 1901-2, and the second lot 
of figures to 1902-3. Expenditure side: current, £14,395, against 
£16,163 ; traffic (wages, etc.), £11,941, against £13,811; cleaning 
cars, £1,322, against £1,275 ; general repair of cars, £3,029, against 
£2,598, an appreciable reduction ; electrical repair of cars, £1,095, 
against £1,204 ; maintenance of permanent way, £1,861, against 
£2,889 ; maintenance of works, £512, against, £391; overhead 
equipment, £1,847, against £1,195 ; management expenses, £2,258, 
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against £2,488 ; rent, rates, and taxes, £2,727, against £2,094, a 
reduction on rates which wants some explanation ; legal and parlia- 
mentary expenses, £300, against £398; and miscellaneous, £340, 
against £325. The receipts from passengers on the other side amounted 
to £61,590, as compa with £54,891 in 1901.2, and from parcels 
£238, against £77. The latter figures show that the parcel traffic 
was increasing. The deficiency on the net revenue account for the 
year is debited to the renewal fund, which has now a balance of 
£5,536. The expenditure on capital account is £313,232. 
London County Council —The annual accounts of the receipts 
and expenditure in connection with the London County Council's 
tramway undertaking for the year ended March 31 last were presented 
at Tuesday's meeting. With regard, first, to the southern system, 
which is owned and worked by the Council, the net capital expendi- 
ture on these tramways amounted at the end of March last to 
£1,504,460, of which £93,400 has been repaid out of revenue. During 
the year 1902-5 the expenditure on capital account amounted to 
£617,210. The total receipts from the undertaking during the year 
amounted to £444,698, while the working expenses were £397,080, 
showing & surplus revenue on working of £47,618. Debt charges have 
had to be met (a) for interest 235.697, and (b) for sinking fund 
£24,242—together £49,869—leaving a deficiency of £2,250 to be 
carried to the appropriation account. The committee attribute this 
deficiency mainly to the loss of receipts from the dislocation during 
the reconstruction of parts of the tramways for electrical traction, and 
they confidently anticipate that when the work is completed and the 
tramways are being worked by electrical power the receipts, and 
consequently the surplus revenue, will be largely increased. The 
Council have established in connection with the undertaking a 
renewals reserve fund, to which £11,000 has been added during the 
year out of revenue, and the total amount of the fund on March 51, 
1903, was £36 072. Os. 3d. The moneys of this fund are being used 
to defray the expenditure incurred during the year in connection 
with the establishment of temporary power stations at Loughborough 
Junction and at Deptford for the electrical working of somesections of the 
tramways pending the construction of the permanent electricity gene- 
rating station to be established at Greenwich. The total expenditure 
for these temporary stations is estimated at £27,100, and it has been 
arranged that this shall be met out of the reserve fund, and repaid 
out of revenue during the three years ending March 31, 1906, or during 
the period that the temporary stations shalt be required. The number 
of passengers carried during the year 1902-3 was 109,615,496, a decrease 
of 10,265,063 on the previous year’s figure, due to the fact that the 
traffic on the sections of the tramways which have been reconstructed 
for electrical traction was necessarily interfered with to a large extent 
while the work was in progress. The accounts of the northern system— 
the lines leased by the Council to the North Metropolitan Company— 
show a different result. The receipts from these lines during the year 
by way of rent and percentage of increased receipts amounted to 
£75,222, and after allowing for certain rent drawbacks, the actual 
net receipts to the Council were £74,764. Out of this, sum interest 
and sinking fund charges amounting to £36,970 have been paid, so 
that the surplus revenue carried to appropriation account was £37,794. 
Expenses amounting to about £5,000 during the year in connection 
with the promotion of tramway legislation by the Council have been 
charged to revenue account. The deficiency on general account 
amounts to £5,855, making, with that on the southern lines, 
a total deficiency of £8,106 to be charged against the surplus 
revenue of the Council’s tramways. After deducting that amount 
from the surplus on the northern system and carrying £20,000 
to the relief of rates, a balance of £9,869 is carried forward. 
Reporting on the application of surplus revenue from the tramways, 
the committee state that the surplus available on April 1, 1902, was 
£45,181. 16s. 5d., of which £45,000 has been applied in relief of rate, 
leaving а balance of £181. 6s. 5d.; the surplus revenue on the northern 
tem in respect of the year 1902-3 is £37,794. Os. 4d., while the 
eficiency on the southern system is £2,250. 16s. 10d., and on the 
ponera! account is £5,855. 13s. 6d., making a total of £8,106. 10s. 4d. 
he available surplus revenue, including the balance of £181. 6s. 5d. 
above referred to, amounts, therefore, to £29,869. бв. 5d., and they 
propose that £20,000 should be transferred for relief of rates, leaving 
a balance of £9,869. 6s. 5d. to be carried forward to the year 1903-4 
account. А special report, covering some nine pages of the agenda, 
was also submitted by the Highways Committee containing proposals 
for new tramways, and advising an application to Parliament for the 
necessary powers in the next session. The total milcage of the pro- 
posed new lines is 294, and the doubling and reconstruction of exist- 
ing tramways accounts for another 5$ miles. The estimated cost 
for the construction or reconstruction of the tramways, the paving of 
the tramway tracks, the моо of cars and car-sheds, and other 
works in connection with the tramways, amounts to about £1,580, 525. 
The necessary street widenings in connection with the scheme are 
estimated to cost £722,230, so that the total expenditure involved is 
£2 302,565. This is to be met as follows: estimated recoupment by 
tale of surplus property, £37 430; contributions from local autho- 
rities, ,261; improvement charge to be borne by the Council, 
£228,267; and tramway charges for improvements, £228,267 ; 
and for construction, etc., £1,580,325. The only charge on 
the rates will be the outlay by the Improvements Committee of 
£228.000 on street widenings, and this will be equivalent to about 
£11,500, or 06787d. in the £. The proposed new lines, which are mostly 
revivalsof former schemes which have been dropped or rejected by Parlia- 
ment, are as follows: Hampstead-road tramways terminus toa point in 
Tottenham Court-road near Oxford-street ; Westminster Bridge-road, 
tia Victoria-embankment, to north side of Strand; South wark-street 
to Lambeth Palace-road ; Waterloo-road tramway terminus to а point 
ite York-road ; Goose-green to Stuart-road, Peckham ; Greenwich 
to India Dock-road, via the Blackwall Tunnel ; Shepherd’s Bush- 
road to a point near the Marble Arch; Marble Arch to Oricklewood ; 
Battersea Park-road, via Battersea Bridge, to King’s-road, Chelsea ; 


Warrington. — 
Town Council have deci 


Clapham Common to East-hill, Wandsworth ; Streatham og dg 
terminus to county boundary ; authorised tramways in Tooting High- 
street to new county boundary ; Lordship-lane to Forest-hill ; Lewis- 
ham High-road to Forest-hill ; New Cross, via Lewisham High- road, 
to Lee- green; Deptford to the Herbert Hospital, Woolwich ; 
doubling of part of and reconstruction of the existing tramways from 
Beresford-square, Woolwich, to the terminus at High-street, and con- 
struction of new tramways thence to county boundary, near MF 
Wood ; doubling of existing tramways from Greenwich to Oatford. 


It is proposed to adopt the underground conduit system, with the 


exception of two routes—one at Woolwich and the other through the 


Blaekwall tunnel, which will be constructed on the overhead trolley 


system. A further report by the same committee recommended the 
expenditure of £148,500 

station to be established at Greenwich, including (a) three 5,000-h.p. 
steam generators ; (b) 10 water-tube boilers with mechanical stokers ; 
(с) pumps, tanks, steam, exhaust aud feed piping, etc. ; (d) econo- 
misers and switchgear ; (e) connecting cables, etc. Plans are to be 
prepared in connection with the proposed Pimlico generating station. 


for the purchase of plant for the electricity 


LIGHTING AND GENERAL. 
Guildford.—The electricity company intend to extend their main 


in Mount.street. 


Beverley.—The order obtained by the Corporation will lapse at 
the end of the present month. 
Harrogate.—The Town Council have received sanction to borrow 


£246,000 for electric lighting purposes. 


Slough.—The Slough and Datchet Electric Light Company com- 


menced to supply customers on Saturday. 


Hollingbourne.—The District Council will oppose the Kent Elec- 
tricity Company's Bill for the installation of electric light in the 


district. 


Worcester. — The Electricity Committee are considering the 
uestion of supplying electricity for power purposes to works in 
the city. 

Newquay.—The Southern District Electricity Corporation intend 


to apply for a provisional order for the supply of electricity to the 
urban district. 


отша to increased demand fer electric light, the 
ed to lay a new electric feeder and to extend 
the electric mains. 

Colchester.—Mr. H. Ross Hooper has held an enquiry into the 
application of the Council for sanction to borrow £6,985 for purposes 
of electric lighting. 

Globe Telegraph and Trust Co.—The directors announce a 


quarterly dividend of 38. each on the preference shares and 28. each 


on the ordinary shares. 

Dublin.—Delegates from the International Trades Congress 
inspected the Corporation electric lighting works at the Pigeon House 
and in Fleet-street last week. | 

Watford.—Mr. H. Ross Hooper has held an enquiry into the 
application of the Urban District Oouncil for sanction to borrow £1,500 
for purposes of electric lighting. 

Godalming.—The Inland Waterways Company intend to apply in 
the next session for a provisional order to supply electricity within the 
Rural District Council's district. 

Seaford.—The Hiram Maxim Electrical and Engineering Com. 
pany, Limited, intend to apply for a provisional бй: authorising 
the supply of electrical energy in the district. 

Braintree.—The Urban District Council will oppose the application 
of the Southern District Electricity Corporation, who intend to apply 
for a provisional order to supply electricity within the urban area. 

Ulverston.—The Urban District Council will object to the applica- 
tion of the electric light and power company who intend to АРГУ for 
a provisional order to supply electricity within the Council's area. 


Pontypridd.—The District Oouncil have decided not to enter into 
an agreement to take energy in bulk from the South Wales Electrical 
Power Distribution Company, but to erect their own generating 
station. | 

Excursion.—On Saturday last the annual excursion of the 
employés of the Hart Accumulator Company took place. A very 
enjoyable day was spent at Hastings, the party returning to town in 
the evening. 

Bognor.—The Urban District Council have decided to adopt the 
пире of an electric lighting scheme submitted by Messrs. J. and 


Enright (for Messrs. Suter and Oo.), subject to the security being 


satisfactory. 

London County Council.— The Council on Tuesday agreed to lend 
the Stepney Borough Council £2,790 for electric lighting and street- 
lighting purposes, and the Battersea Borough Oouncil £2,336 for 
gtreet-lighting purposes. 

Bishop's Stortford.—The Bishop's Stortford Electricity Supply 
Company intend to apply for a provisional order for powers to supply 
electricity for public and private purposes, The Urban District Council 
will take no action at present. 

Brighten.—The Telephones Committee have decided to apply for 
sanction to the borrowing of £3,000, being the estimated cost of the 
execution of the necessary works to include the borough of Hove in 
the Corporation telephone system. 

Liandilo.—The Urban District Council are considering the tender 
of Mr. Bertram Thomas of £1,192 for the new plant and for main- 
tenance for a year, and for supply of light at £290 up to 22,000 units, 
and at 14d. per unit for additional current, 
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Sunbury.—The Twickenham and Teddington Electric Supply Com- 
pany intend to apply for a provisional order for supplying electricity 
in the urban district. The District Council will'confer with the com- 
peny's representative at the next meeting of the Council, 


Macolesfleld.—The Electricity Sub-Committee of the Corporation 
ате undertaking а second canvass of the town with the object of 
ascertaining what demand there is likely to be for electricity in the 
event of an installation being established in the borough. 


Northwich.—At a recent meeting the promoters of the North. 
Western Electricity and Power Bill decided to consent to the amend- 
mente suggested, giving the local authorities- reasonable protection. 
In consequence the petition against the Bill has been withdrawn. 


Wirral —The Rural District Council have withdrawn their opposi- 
tion to the North-Western Electricity Bill, having secured nearly 
everything they desired. But they have not obtained the same 
privileges for the district roads as the County Council did for the 
main road. 

Torquay.—The Electric Light Committee in their last report state 
that an equivalent of 98 8.c.p. lampe were connected during the 
month, and there are six applications in hand. The committee were 
of opinion that the 3 demand would not justify the laying 
down of a main at Chelston. 


Kingstown.—The Electric Lighting Committee of the Urban 
District Council are considering an offer from Mr. William М. 
Murphy, chairman of the Dublin Tramway Oompany, to supply 
Kingstown with electric current on favourable terms without any 
capital expenditure by the Council. 


Glastonbury.—The Southern and Western Electric Corporations 
intend to apply for provisional orders to supply electricity within the 
borough. A sub-committee has been appointed to consider the matter 
and report to the Council. The Town Council’s application for the 
telephone is before the postal authorities, 

Haokney.—The Borough Council have decided to reduce the price 
charged for electrical energy for power purposes from the flat rate of 
2d. per unit to the following: for the first 1,000 units per quarter at 
any one premises, 2d. per unit; ‘all consumption in excess of 1,000 
units per at any one premises, 14d. per unit. 

Chippenham. — The Southern District Electricity Corporation 
intend to apply for a provisional order to supply electricity within 
the borough. The Town Council have given notice to the Rural 
District Council of intention to apply for an order to supply with 
electricity the districts contiguous to the borough. 


Caerphilly.—Messrs. Herbert Lewis and Fletcher, of Cardiff, 
intend to apply for a provisional order for electric lighting within the 
area of the Oouncil. A similar notice has also been given by the 
Empire Electric Lighting and Power Company. A special meeting of 
the Council will be called to consider the whole matter. 


Direct United States Cable Co.—The directors recommend a 
final dividend of ^s. per share and a bonus of 1s. per share, making, 
with the three interim dividends already paid, a total distribution of 
53 per cent. for the year ended June 30 last. After placing 28,000 
to reserve fund account, it is proposed to carry forward a balance of 
about £2,693. 

Electricity in Entertainments.—The electrician at the Oxford 
frequently makes practical and effective use on the stage of the 
elaborate electric light installation which is at his command. At 

resent there may be seen as part of a magnificent programme a com- 
bination of lamps and acrobatic feats which. ought to interest some of 
the inquisitive amongst our readers. 

Dorohester.—At Tuesday's meeting of the Town Council, the 
Electric Lighting Oommittee reported that as the proposed cost of 
the power station with gas plant, machinery, cable, and arc lamps 
for installation of the electric light over the compulsory area was so 
excessive, they had adjourned the further consideration of the question 
for the attendance of the electrical engineer. 


Bermondsey.—The Electric Lighting Committee of the Borough 
Council, at the last Council meeting, asked permission to deal with 
the tenders, when received, for the erection of a destructor, engine- 
room, and new boiler-house, etc., in connection with the extensions to 
the electric lighting installation. The Council, however, decided that 
a special meeting should be held on the occasion. 


Whitefield. —The Council have received the following offer for 
electric lighting: general supply, 7d. per unit on the maximum 
demand system for one hour per d and 3d. per unit for all additional 
consumption; domestic supply, 5d. per unit; motive power and 
heating, 4d. per unit on the maximum demand system of one hour 
per day, and 1d. per unit for all additional consumption. 


East Molesey.—The Twickenham and Teddington Electric Supply 
Company, Limited, intends to apply for a provisional order for electric 
lighting in this urban district. ‘The Council have decided that before 
they give any consent to the application the company should under- 
take to pay all their expenses, together with the £100 or thereabouts 
which the Council has already spent in regard to the proposed pro- 
visional order. | 

Whitehaven.—The Urban District Council have resolved that on 
and after Oct. 1 next, the charges for current supplied to private con- 
sumers of £12 per annum and 2d. per unit by meter be reduced to £8 
per annum and 2d. per unit, and the uniform charge from 6d. to 44d. 
per unit. Application will be made for sanction to borrow the sum of 
£2,500 for the main to the union workhouse and infirmary and 
extension of mains. 


Farnham.—The Sir Hiram Maxim Electrical, etc., Company, 
Limited, intend to apply for a provisional order for the supply of 
electricity in Farnham. The Inland Waterways, Limited, have given 
similar notice. The National Electric W 1 


iring Company, Limited, 


have made an offer for working the Council’s electric light provisional 
order. The matter will come before the Council in committee at a 
meeting on Friday. 

North Ormesby.—The District Council have referred to a com- 
mittee a letter from the National Wiring Company, Limited, pointing 
out the conditions on which they would be prepared to run electric 
works in the locality, the Council to apply for the provisional order 
and to provide the capital, and a notice from the Empire Electricity 
Company of intention to apply for a provisional order for power to 
lay dem works in the district. 

Stock Exchange Settlements.—The Stock Exchange Committee 
have ordered Charing Oroes and Strand Electricity Supply Corpora- 
tion, Limited, further issue of £49,712 4 per cent. debenture stock 
(redeemable) to be quoted in the official list. Applications have been 
made to the committee to allow British Electric Traction Company, 
Limited, further issue of 75,000 6 per cent. cumulative preference 
shares of £10 each, fully paid, to be quoted in the official list. 


Southwark —The Borough Council have decided that, with the 
view of encouraging the more general use of electric energy for motor 
purposes within the Council’s area of supply, the electrical engineer 
should be authorised to enter into an agreement with the British 
Thomson-Houston Company, Limited, to act as their nt for the 
sale of motors on the үш system, the Council having no 
power to raise money for that purpose or conduct such a business 
themselves. 

Malling.—The Kent Electric Power Syndicate and the Kent Elec- 
tric Power Company propose to apply at the next Board of Trade 
sessior for a provisional order authorising the supply and distribution 
of electricity for lighting and other purposes within the whole of the 
Malling ares. The Rural District Council are making enquiries 
especially in regard to the imposition of a time limit and the possi- 
bility of being able to purchase the undertaking at cost price at the 
expiration of a certain period. 

Swindon, — Тһе electrical engineer has submitted a statement show- 
ing the extensions cf the electric mains which may be carried out 
during the next three or four years, together with an estimate of the 
cost, with the view of obtaining the sanction of the Local Government 
Board to the necessary borrowing power. Applications have been 
received for the supply of current to several premises in Devizes and 
Westlecott roads and Goddard-avenue. "These mains will be available 
for street-lighting, and will be carried out at a cost of £700. 


Finchley.—The North Metropolitan Electric Power Supply Com- 

pany propose shortly to open up the roads in this Council's district for 
the purpose of laying mains for the supply of electricity in bulk, and 
the laying of high-tension cables in connection with the authorised 
light railways in this district. It has been recommended (1) that as 
the plan accompanying such notice does not furnish the particulars 
specified in the company's Act, preliminary objection be taken thereto ; 
(2) that notice be given to the company that the Council object to 
their supplying energy in bulk within this district, under Section 11 
of their Act; (3) that notice be ziven to the County Council of 
Middlesex as the authorised users within the said section that this 
Council will be prepared to consider applications for the supply of 
such energy. | 

Usetul Arts Catalogue. —Mr. Basil Anderton, B.A., chief librarian 
at the public library, New Bridge-street, Newcastle-upon-Tyne, has 
recently issued а new catalogue of books on the useful arts, with the 
object of bringing home to readers a knowledge of the large reseurces 
of the library, so that the fullest use may be made of its books and the 
greatest possible benefit be obtained from them. We find that nearly 
six pages are taken up with works on electrical engineering, apart 
from books specified under the heading of automobiles, tramways, 
telegraphs cad telephones, etc. The general works include books 
on theory of electricity, electrical journals, etc. There are separate 
sections for dynamo machines, electric lighting, electric railways and 
tramways, transmission of electric force, and storage of electric force. 
The catalogue is properly indexed, and is divided into an authors’ list, 
also а list of anonymous works and periodicals and subject list, and 
is by far the best production of its kind which has come under our 
notice. 

New Issues. —The Charing Cross and Strand Electricity Supply 
are issuing 40,000 ''City Undertaking" 44 per cent. cumulative 
preference shares of £5 each. The business of the company is divided 
into two sections—namely, the City undertaking and the general 
undertaking, each having a share capital of £800,900. The prospectus 
states that the generating station at Bow and the sub.stations at 
Fenchurch-street, Upper Thames-street, and Ludgate-hill have been: 
in partial use since May, 1902, and are now equipped with plant in 
full working order sufficient to give supply to „000 8 с.р. lamps. 
Supply is actually being given to 194,000 8-c.p. lamps, and other 
contracts have been entered into for 32,000 lamps. A fourth sub- 
station is being proceeded with. The gross revenue of the city under- 
taking in 1900 was £974, in 1901 £8,850, and last year £28, 537. — 
Subscriptions are invited for a first issue of 15,000 shares of £10 each 
in the Havana Electricity Company, Limited, which has an authorised 
capital of £300,000. A concession has been granted for the supply in 
the city of Havana of electric current to the public, industria] 
concerns, and others for lighting and power purposes.—The Isle of 
Wight Electric Light and Power Company, Limited, are making an 
issue of 10,000 5 per cent. cumulative preference shares of £5 each and 
£50,000 44 per cent. debenture stock at 102 per cent. The company 
was formed in 1897 with a share capital of £100,000, and has now 
acquired powers for supplying electricity in all the principal towns in 
the Isle of Wight. The supply will be given from four central statio 


n 
three of which have already been erected and rur The profits tol 
the past three years are reported to have been £1,117 in 1900, £1 323 


ir 1901, and £3,184 last year. Including the proceeds of the prese 
issue, the company's asseta are valued at 5150.000 ii us 
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Trewbridge.—The Council have decided to apply to the Board of 
Trade for an extension for a term of two years, as the margin of the 
Oouncil’s borrowing powers until the completion of the sewage-disposal 
works now in progress cannot at present be ascertained. A draft lease 
has been sent to Messrs. Pressland and Fippard, the firm who desired 
to lease the order. The Urban District Council have replied to the 
Somerset and District Electric Power Bill Company, who wrote asking 
the Council to sign a petition in favour of the Bil, that the Council 
had their own provisional order. 


Fareham.—The report of the Lighting Committee for the year 
ending March 51 last shows a credit balance of £128, which is to be 
carried forward to the reserve fund to meet contingencies. The cost of 

ublic lighting was fixed at £655. The mains are to be extended towards 

isfield as far as Heathfield. This will cost £250, but at any time 
the main can be further extended. The electric light department has 
made $108 more profit than last year, besides paying off £500 on the 
loan. Sanction is to be obtained to а further loan of £500 for an 
additional transformer and other matters. 


Lowestoft. —The Electric Lighting Committee have offered the Coast 
Development Company to supply light to the Claremont Pier at the 
rate of EA per quarter per lamp of about 1,000 c.p. each, including 
maintenance, the company to supply and fix all standards, globes, 
and fittings. The resident engineer's last report states that since his 
previous report 30 consumers had been connected to the mains, repro- 
senting 247 8-c.p. lamps. The total of consumers is now 401, repre 
senting 13,639 8-c.p. lamps. The minimum charge for power purposes 
has been fixed at 10s. per quarter, exclusive of meter rent, and a 
minimum charge for ordinary lighting will not be made in future. 


Newport (Mon.). —The Parliamentary and Improvement Committee 
of the Corporation on Tuesday n reported on the question of the 
proposed establishmeet of a third telephone system in Меери t, with 
reference to which Mr. Bennett has been in communication with 
them for some time past. They recommended that the National 
Telephone Company be informed that any further wayleaves which 
they require from the Corporation will only be granted conditionally 
upon the right of intercommunication being allowed between the sub- 
acribers of the Post Office system and the National Telephone Com- 
pany's system, and that if they are not prepared to assent to this 
eondition the Corporation may be recommended to support the estab- 
lishment of а new system. 

Lendon Gazette.—The Stewart Electrical Syndicate, Limited, is 
to be wound up voluntarily, and Mr. G. Stanhope Pitt, 140, Leaden- 
hall-street, E.C., has been 19 liquidator. The Eoglish and 
General Tramways Company, Limited, is to be wound up voluntarily, 

and Mr. P. J. Brenchley, 1 and 2, Great Winchester-street, E. O., has 
been appointed liquidator. The estate of C. A. Church (trading as 
Henry Connolly and Oo.), manufacturing electrical engineer, 42, 
. Hampstead-road, London, has been released from bankruptcy. А 
first amount of 9d. per share in the estate of the Electric Lamp 
Regenerating Company, Limited, 5, Orown- court, Old Broad-street, 
E.O., will be paid any day (except Saturday) between 11 and 2 at the 
Official Receiver's Offices, 55, Carey-street, Lincoln's-inn, W.C. 


Bournemouth. —With regard to the suggested municipal telephonic 
system, it has been decided to defer coming to any decision until certain 
further information expected from Portsmouth, Guernsey, and Hull 
has been received, it being left to the chairman and town clerk to 
obtain the information and fix the date of the next meeting. The 
borough electrical engineer in his last report says: From the opinions 
expressed at the two towns visited by the deputation—viz., Ports- 
mouth and Tunbridge Wells—by both opponents and supporters of 
municipal schemes, it would seem there is no doubt that a municipal 
telephone system in Bournemouth, with a scale of charges of £6 for 
an unlimited number of calls and £3. 10s. at ld. per call and a 
minimum charge of £1. 10s. per annum for calls, кол pay its way.” 


Wolverhampton.—The annual report of the Lighting Committee 
shows a gross profit of £11,697 and a net profit of £2,479. The com- 
mittee state that the year's working has been most satisfactory. A 
debt of 22,929 on old engines has been extinguished, and the depart- 
ment will in future be relieved from a payment of £168 annually in 

t of interest and sinking fund on that amount. Another feature 
of interest is that the change-over of the system of supply is now com- 
pleted, and consequently the revenue of the undertaking will not in 
future be burdened by further charges in that respect. During the 
past ear the output of electrical energy for motive power has increased 

y 160 per cent., but the output of electricity for tramway purposes 

not been quite so large as was anticipated. The Town Council 
have obtained sanction to the borrowing of £14,000 and £1,000 for 
electric lighting purposes. 

King’s Lynn.—The electrical engineer in his last report states that 
applications had been received for 427 additional lamps of 8 c.p. or 
equivalent, making a total of 15,799 from private consumers. The 
applications include three motors of 24 h.p. each. The total number 
of consumers is now 414. The total number of units generated for 
May was 22,856, as compared with 19,473 in May, 1902. The follow- 
mg figures were appended : units generated, May, 1903, 22,856; May, 
1902, 19,473 ; units sold to private consumers, 7,603 (4,949) ; units 
sold at power rates, 3,427 (1,589); cost of fuel, stores, repairs, and 
wages at station, £119. 8s. 10d. (£116. 8s. 2d.) ; cost per unit gene- 
rated, 1'25d. (1:45d.) ; wages of lamplighters and outside staff, £19. 
19. 74. (£16. 19s. 7d.). An agreement is being entered into with 
the Midland and Great Northern Railways Joint Committee as to 
lying cables under their property. The electrical engineer has been 
instructed to prepare and submit to a future meeting a report on the 
Proposed extension of plant. 

Piant.—The National Electric Wiring Company, Limited, 
4, Victoria-street, S.W., have just put down a neat electrical installa- 
tion for the confectionery works of Messrs, Geary and Co., Limited, 


at Limerick. The chief items of note are a 100-h.p. Duffs producer, 
two National gas-engines, two B. T. H. 30-kw. generators, three 10-h. p. 
and two 5-h.p. B. T. H. C. E.-type motors. The gas-engines are capable 
of developing 40 h.p. on producer gas. All the motors are bolted u 


. to the ceilings in inverted 5 ; starting panels are of enamelle 
e 


slate and have double-pole switch and fuse, together with B.T.H. 
starting rheostats with no-volt release and overload circuit breakers. 
The main switchboard is made up of three panels bolted to angle-iron 
framework, and is 10ft. long by 4ft. high; the two outside are gene- 
rator panels, and the centre is the distributing panel and consists of . 
12 change-over switches, with bus bars and fuses. There are also 
240 lights and four arc lamps. We are informed that the whole plant 
has worked direct from the commencement without hitch, and has 
given great satisfaction. The cost of running is, as Mr, Geary states, 
very low, amounting to only 3d. a unit generated, or about 4d. per 


. horse-power hour. 


Fulham. —The Borough Council bave replied to the London County 
Council in reply to their letter stating that assets represented by 
property ean only be set against debt to the extent to which such 
property ean be sold without impairing the ability of the Borough 

ouncil to continue its duties," that most of the property of the 
Borough Council is commercially realisable, and could be set against 
the debt of the Council without impairing ite ability to continue ita 
publie responsibilities. They pointed out that the Council could sell 
the electricity undertaking to a public company at a higher price than 
would cover the whole capital indebtedness of the undertaking and 
leave a substantial sum to credit, With respect to the second point, 
‘* that there is a limit to which local authorities should borrow money 
and thereby throw burdens on posterity, although each individual 
item of expenditure may be defensible," the Council state that they 
share the anxiety of the County Council to spend only such money as 
is really necessary in the public interest and in the discharge of the 
public and statutory functions of the Council, but the great expansion 
of Fulham made it necessary for the Fulham Council to take a larger 
view of its responsibilities and publie undertakings than it would 
otherwise do, and consequently its schemes and outlook were of 


‚ necessity greater than when dealing with a merely normal or stationary 


population. 7 

Hove.—The Hove Electric Lighting Company, Limited, have asked 
the Town Oouncil to support their scheme for the lighting of Aldrihgton. 
The following report has been adopted: The General Purposes Com- 
mittee forwarded a report from the Works and Improvements Committee 
with reference to applications for consent to construct underground 
works in connection with telephones. They mention that they had 
an interview with representatives of the Brighton Corporation Tele- 
phone Committee and have also been in correspondence with the town 
clerk of Brighton on the subject, with the result that the negotiations 
have been reduced to terms, the priucipal ones of which have already 
appeared in these columns. The committee recommended that the 
application of the Brighton Corporation be granted in so far as will 
enable them to have the sole use of the ducts above. referred to for 
carrying telephone wires for the period named subject to an agrecment 
being entered into at the cost of the Brighton Corporation, embodying 
the foregoing terms, and such further details as the Council might be 
advised by their solicitors as necessary. They also mentioned that in 
communicating with the Brighton Corporation it had been stipulated 
that the Hove Council were to be at liberty to grant a similar concession 
to any other authority, and the committee further stated that they 
were corresponding with the National Telephone Company in reference 
to proposals for an agreement to be entered into between them and the 
Hove Council enabling that company to carry wires underground. 
With one or two additions the General Purposes Committee recom- 
mended the Council to adopt this report." 


Hereford.—The Electric Lighting Committee in their last report 
state that the results for the last financial year аге somewhat more 
satisfactory than for the preceding 12 months. The surplus profits for 
1901-2, after paying interest, amounted to £407. 10s. 6d., leaving 
£392. 9s. 6d. to be provided out of the rates towards the repayment 
of capital of £800. For 1902-3 the surplus profits amounted to £673, 
7s. 5d.; the repayment of principal, including the new loan was £920, 
a balance of £246. 12. 7d. thus falling upon the rates. The financial 
results of the undertaking for the year ended March 25, 1903, are as 
follows: Total units sold 108,815, as compared with 95,892 units sold 
in 1901-2. Of these there were charged 79,087 units at 6d. per unit, 
£1,977. 3s. 6d. ; 16,126 at 4d., £268. 15s. 4d. ; 7,437 at 3d., £92. 
198. Id.; 6,165 at 2d., £51. 7s. 6d.—total, 22,590. 58. 7d.; lees 
rebates on corrrection of consumer’s accounts, £1. 11s. 9d.—total, 
£2,388. 13s. 10d. ; less discounts, £188. 4s. 9d.—£2,200. 9s. 1d.; 
meter rents, £104. 13s. 44. ; sundry receipts, £7. Os. 4d.—total, 
£2,312. 2s. 9d. The working expenses for the year (including wages, 
salaries, oil, stores, coal, repairs, taxes, etc.) were £997. 2s. 9d.; 
interest, £641. 12s. 7d.—total, £1,638. 15e. 4d., leaving a profit 
towards repayment of capital (£920) of £673. 7s. 5d. The lamps con- 
nected and applied for at present to be served by the new cable amount 
to the equivalent of about 400 8-c.p. lamps. The committee have 
аташы the estimate of income and expenditure on the electric light 
worke for the current year as follows: estimated expenditure, £3,097 ; 
estimated income, £2,550—balance to be provided, £567. This £567 
includes an estimated sum of £300 for overhauling and renewin 
batteries, but the committee have since the estimate was prepare 
made arrangements which they anticipate will largely reduce this 
outlay. 

Redditch.—The electric light undertaking has up to the present 
cost £20,000. The original estimates provided for an expenditure of 
about half this amount, with the likelihood of a small profit from the 
commencement of working. The area originally estimated to be 
covered has, however, been considerably exceeded. The scheme has, 
so far, entailed an annual loss of over £1,000, and at a public meet- 
ing of ratepayers in March last it was decided that an expert should 
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be e to report upon the condition of the existing plant and 
machinery, and advise as to the future development of the under- 
teking. 55 Burstall and Monkhouse, of London, made 
an inspection, and they have now reported that, in their opinion, an 
error of judgment was made in insta] ling a higb-tension alternating- 
current system. They say the continuous-current system would have 
been better, but the cost of changing the system from alternating to 
continuous would be now prohibitive. Of the four engines running at 
the station three were running satisfactorily, but the vertical engine 
was very unsatisfactory. The engineers note that the number of 
8-c.p. lampe connected to the mains has steadily increased, eapecially 
since August of last year; also that there has been a steady decreas 
since 1901 in the ‘‘cost per unitsold.” They are of opinion, however, 
that there is ‘‘room for further improvement in this direction.” Not 
only is the consumption of fuel high, but the cost is too high. As 
regards the future prospects of the undertaking, it was evident that 
there had been many difficulties in the way of making the undertaking 
& commercia] success. Now, however, these difficulties had been 
largely overcome, and, with the exception of one engine, the plant was 
in a better state than it had ever been. What the Council needed now 
was more customers. It has been decided to adopt several of the 
recommendations contained in the experts’ report; other points con- 
tained in supplementary questions are to be settled at a conference to 
be held at an early date with the experts. 


Workington.—Steps are being taken to obtain from the Board of 
Trade an extension or renewal of the provisional order for ап additional 
two years. Mr. W. L. Eaglesfield has submitted to the Town Council the 
following report upon the practicability of employing the water of the 
River Derwent, or rather such part thereof as flows down the mill 
race, for the purpose of furnishing the necessary power required for 
working the generating station in connection with the proposed elec- 
tric lighting scheme for the borough: ‘‘I find that the total fall of 
the bed of the race from the sluice at the Yearl to the bridge at the 
old sawmill at the head of the harbour is 16°96ft., and from the 
Year! to the level of the River Derwent at the by-wash of the race at 
Workington Bridge is 11°46ft. The maximum fall which can be 
obtai for working the necessary turbines is only 13ft., and to 
obtain even this the bed of the race from the Yearl to Workington 
Bridge will require to be lowered to the level shown by the red line 
marked, between the points X to Y, on the section. e tail race, 
or that ү of the race which conveys the water away after 
passing diee the turbine, will discharge into tbe river at 

orkington Bridge, but the result of lowering the bed of 
the race will make it necessary to abandon the use of the 
race from Workington Bridge to the harbour. A wall would 
require to be built across the race at the Soapery to divert the tail 
water into the Derwent. From a gauging of the race on May 28 near 
the Hall Mill, at the point marked A B on the plan and section, the 
maximum velocity was found to be 2°4ft. per second, and tho average 
velocity 2:01 per second.  Thie gives а discharge of 2,624 cubic feet 
per minute, which, with a fall of 13ft., will furnish 49 effective horse- 
power. The minimum horse-power required to furnish the power 
requisite for lighting Workington will be about 800 h.p. "Thus it will 
be seen that as the water at present coming down the mill race will 
only give 49 h.p., the source euggested will not furnish anything like 
the power wanted. In fact, the whole of the water coming down the 
river at the present date (June 23) would not yield probably more 
than 150 h.p. Of course the river is in an unusually low condition, 
but this is the state from which the calculations as to the power which 
can be relied upon should be obtained. I need hardly point out that 
great difficulties would present themselves if an attempt was made 
to divert for use the whole of the water flowing down the Derwent, 
озше 0 the several interests involved. After reviewing the results of 
the above I think you will see that the only course open is to obtain 
the power by the more prevalent method of steam.” 


Croydon.—The annual report of the Lighting and Electricity Com- 
mittee is noted in another column. The committee are also consider- 
ing а report presented by the borough electrical engineer on further 
extensions to buildings and plant as follows : ‘‘The scheme that I now 
have to submit is an inclusive one, arranged with a view to anticipat- 
ing further extensions, aud Күлө: it is not pro at once to 
expend the money represented by the estimates which I now have to 
place before you, at the same time I have presented a complete scheme 
with a view to laying out the station and making provision for plant 
which will require to be installed within the next three years. Deal- 
ing with the engine-room plant, I have made provision in building 
capacity for additional machinery to the extent of about 3,000 h.p., 
and the proportion which I would suggest be installed before the 
winter of 1904 is two-thirds of this amount, or two sets of 1,000 h.p. 
each. One of these weuld be for the supply of direct current for 
lighting and tramways, and the other would be for the supply of 
alternating current for lighting only. In connection with the engine- 
room plant, I have also included in my estimate for substituting a new 
engine for that removed from No. 2 generator to drive the two con- 
tinuous-current balancers. Provision has been made in the condenser 
house now being erected for condensing plant to deal with 4,000 h.p., 
which wil work in conjunction with two of the generating sets 
included in the present estimate. A corresponding further addition 
should be made to the condensing plant to work in conjunction with 
the third set included in this estimate. This will not be required 
until the winter of 1906. A further installation of boilers will be 
required for the winter of 1904, and I would suggest that two boilers 
of the same capacity as those st present being installed—viz., an 
evaporative capacity of 12, 000lb. of water per hour each—be erected 
in the boiler-house. The present extension of the boiler-house will 
be sufficient to house six boilers of this capacity, which will be ample 
to cope with the estimated load of 1906. I have included in my esti- 
mate in connection with the boiler-house provision for a conveyor plant 
and coal bunkers, and I desire that it should be clearly understood 


that the question of coal storage is one that must have attention, 
regardless of any considerations connected with mechanical stokers, 
railway siding, or other matters. It has been our practice hitherto 
to stack coal in the adjoining ground for six months in eech 
year, and not only does this involve extra labour, but it also 
involves very serious depreciation in the calorific value of the 
fuel. It must be borne in mind, further, that within a comparatively 
short time the ground at present used will not be available for this 
purpose, buildings having been erected thereon ; and if provision be 
not made at the present time for cosl storage. it will be very much 
more difficult to deal with the matter when, in a few years’ time, it 
becomes necessary, as undoubtedly it will Having realised the 
necessity for making provision for coal storage, the question to be 
considered is, Which 1s the most convenient method of doing so! 
The system of storage by means of overhead bunkers is, in my opinion, 
undoubtedly the most convenient and the one attended with the 
test efficiency. In conjunction with this scheme, I have also 
included the cost of the railway siding. The estimate is as follows: 
engine-room and boiler-house extensions, including stanchions for 
carrying coal bunkers and stanchions for overhead crane in engine- 
room (as per estimate by the deputy borough engineer), £15,000 ; six 
boilers, each capeble of evaporating 12,0001b. of water per hour, £8,400 ; 
foundations and flues required in connection therewith, £2,400 ; filtra- 
tion plant for hot-well water (including erection), £450; two feed pumpe 
for boilers, £350 ; economiser, £1,200 ; coal conveyor plant and bunkers, 
£3,600 ; two1,000-h.p. generating sets for alternating current, 514,000; 
one 1,000-h. p. generating set for continuous current. £7,000 ; foundations 
in connection with the above and also condensing paar, £1,350; con- 
densing plant for the above, including new copling tower, £3,500 ; 
one engine for No. 2 generator, £700 ; switchboard extensions, ewitch- 
r, instruments, cables, etc., £500 ; pipework, steam, exhaust, and 
rain pipes, £1,500 ; one 100-kw. 5,000-volt transformer, with switch- 
board, cables, eto., £350; railway siding, £4,200; contingencies 
(10 per cent.), £6,450—total, ‚950. e estimate set forth in 
the above list represents for the most part capital expenditure on 
buildings, machinery, and plant, the necessity of which has from time 
to time been impressed upon the committee. These will consist of 
simply an extension of the station on the same lines as hitherto in 
order to meet existing and future demands and provide for proper 
stand-by. A considerable expense, however, is represented by the two 
items—coal-conveyor plant and bunkers and гето siding—amounting 
in all to £7,800. In justification of this expenditure, I would point 
out that in addition to making the nee provision for coal 
storage, the amount paid per annum for cartage from the coal depôt to 
our works—viz., 26 amount which is continually increasing as 
years go on, exceeds the amount 5 by interest and sinking 
fand on the capital cost of £7,800, which would only amount to 
£468. The saving in future years would be considerably greater, and 
I submit this scheme having given consideration to the benefits of the 
future as well as to present requirements, The committee recommend 
that the foregoing report and estimate be adopted ; that Y i qain 
be made to the Local Government Board for sanction to the borrowing 
of £70,950, and that in the event of the sanction being granted it be 
referred to the Finance Committee to raise the neoessary loan." The 
electrical engineer also reported as follows: Mains and sub-stations— 
Extension of mains St. James's-road to West Croydon Hall, 80 yards; 
extension of mains from Sydenham-road North to 203, St. James-road, 
160 yards. The necessary alterations are being carried out in Station- 
road sub-station for the change over to direct current. Ourrent sold, 
1905 : private lighting, 75,199 units; public lighting, 37,849 unite ; 
traction, 94,913 units. 


PROVISIONAL PATENTS, 1908. 


JULY 6. 

14918. Improvements in electric aro lamps. Edwin Joseph 
Murphy and Arthur Townsend, 85, Cannon-street, London. 

14940. A device for indicating or preventing the exoeeding 
of specified speeds on dynamos, motorcars, and the 
like. Ernst Neuberg, 77, Colmore-row, Birmingham. 
(Complete specification. ) i 

14968. An improved electric furnace. Percy Richard Julius 
Willis, Fife House, Kingston-on-Thames. (Ernst Adolf 
Sjosted, Canada.) 

14979. Improvements in electricity meters. Herman Aron, 
47, Lincoln’s-inn-fields, London. (Complete specification.) 

14980. Improvements in electricity meters. Herman Aron, 
47, Lincoln’s inn-fields, London. (Complete specification.) 

14994. Improvements in or relating to a procesas and apparatus 
for obtaining a oontinuous electric current from a 
high-tension altornating-ourrent source. Alfred Julius 
Boult, 111, Hatton-garden, Londen. (Franz Joseph Koch, 
jan., Germany.) (Complete specification.) 

JULY 7. 


15048. Electric signalling apparatus for railway trains. 
Arthur Bonemeyer, 115, Cannon-street, London. (Oomplete 
specification. ) 

15050. Improvements in or relating to the manufacture of 
galvanic batteries. William Phillips Thompson, 6, Lord- 
street, Liverpool. 

15059. Improvements in electrical hauling apparatus. Siemens 
Bros, and Co., Limited, Birkbeck Bank-chambers, South. 
ampton-buildings, Chancery-lane, Londor. (Siemens and 
Ha " Actien-Gesellschaft, Germany.) (Complete specifica- 
tion, 
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in keyboard tel phio transmittere. 


18008. Improvements in egre 
= Lincoln’s - inn - fields, London. 


Maximilien Kotyra, 
(Complete specification. ) 

15016. Improvements in cireuit make and break apparatus for 
electric induction ooils. Lucien Legoy, 115, Oannon- 
street, London. 

15077. Improvements in apparatus for telephone exchanges. 
Albert Parker Напвоп, Norfolk House, Norfolk.street, 
Strand, London. (Date applied for under Patents Act, 
1901, July 7, 1902, being date of application in United 
States. ) (Complete specification. ) 

 JuLY 8. 

15089. Improvements in electrically lit signboards and the 
like. George Smith, 57, Barton-arcade, Manchester. 

15090. Improvements in insulators for electric telegraph; 
telephone, and other line construction. Charles Adams 
Randall, 56, Digby-mansions, Hammersmith, London. 

JULY 9. 

15166. An automatic electric welding machine. Sebastian Ziani 
de Ferranti, 18, Southampton - buildings, Chancery - lane, 
London. 

18199. Improvements in induction coils for the ignition 
apparatus for motors. Marconi’s Wireless Telegraph 
Company, Limited, Sidney Walter Ashley, and’ Karl Alfred 
Hinde, 24, Southampton- buildings, Chancery-lane, London. 

15217, Improvements in apparatus for varying electrical 
resistance. George Lewis Hogan, 27, Ohancery-lane, 
London. 

16218. An improvement in or relating te electric cut-outs, 
contact breakers, meters, and similar electrical 
apparatus. Hugh Swanton, 70, Chancery-lane, London. 


JuLv 10. 

15943. 8 im means for automatically regulating 
electric currents generated by dynamos Stephen 
Watkins, Princes Chambers, Wolverhampton. (The 
Consolidated Railway Electric Lighting and Equipment 
Company, United States.) 

15247. Improvements in electric incandescent lamp holders. 
Henry Mostyn Darrah and Lewis Arthur Hackett, 
55, Market-street, Manchester. / 

15257. Improved means for operating the rail and condition 
points in electric tramway or railways. William 
Millar, 62, St. Vincent-street, Glasgow. 

15266. Improvements in electrical switches. Charles Mark 
Dorman and Reginald Arthur Smith, Ordsal Electrical 
Works, Salford. (Complete specification. ) 

15286. Improvement in staples for use in electrical installa- 
tions. Harry Richards and George Davis, 25, Coleman- 
Street, London. 

15317. Improved oonstruction of apparatus for the electro. 
deposition of metals. John Henry Oollis, Alfred Collis, 
and Walter Head, 175, Fleet-street, London. 

15337. Improvements in magneto-electric igniting apparatus. 
Willy Roos, 115, Oannon-street, London. (Complete 
specification.) 

15338. Improvements in magneto-electrio igniting apparatus. 
Willy Roos, 115, Cannon-street, London. (Complete 
specification.) 

JuLY 11. . 

15845. Improvements in electric sparking plugs for igniting in 
spirit, gas, or oil engines. Henry James Oranfield, 
Faraday House, Avenue-road, Erith, Kent. 

15364. Improvements in bars for protecting the openings in 
electric lift cars. William Sprowson, 21, Spring-gardens, 
Manchester. 

ents in electric safety fuses. David Martin, 
11, Burlington-chambers, New-street, Birmingham. 

15360. Improvements in and relating to the operating 
cords of the trolley arms of electric tramways. 
Abraham Taylor, William Moorebead, and Thomas Henry 
Kingscote, 55, Market-street, Manchester. 

16468. Improvements in and relating to electric cireuit 
controlling apparatus. Charles Oornfield Garrard and 
Ferranti Limited, 18, Southampton-buildings, Chancery- 
lane, London. 

15420. Process for the electrolytic production of zino, Karl 
Kaiser, 27, Chancery-lane, London. (Complete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 


To be published July 30, 1903. 
1902. 


19900. Electrical conductors. Lake. (General Electric Company.) 

15334 Conduits for electric or other cables. Cummings. 

15470. Clip for electric lamp shades, candle shades, and the 

like. Holdgate and Commin. 

15714. Electrical fuse-boxes or cut-outs. Burnet. 

15764. Control of electric lifts. Stevens, Major, Stevens, and 
Stevens. 

1795. Means for transmitting eleotrioity · to vehicles en 
eleetrio railways. Beer. 


19567. Trolley wheels for electric traction. 
19568. Cooling of electric motors. Lake. 


19571. Systems of electrical distribution. 


17196. Electrical resistance devices specially applicable to 


electric heaters. Waterhouse. 


17406. Electrodes for electric arc lamps. Blondel. 


18087. Alternating electric current generators. British 
Thomson-Houston Company, Limited. (Reist.) 
19564. Electrical switches. Lake. (General Electric Company.) 


19565. Method of manufacturing insulating bushings. Lake. 


(General Electric Company.) 
Lake. 


(General Electric 


(General 
Electric Company.) 


Company.) 


Lake. (General 


Electric Company.) 


21471. Electrically actuated and controlled clook.  Carruthers. 
25377. Arc lamps for electric lighting. 


Bowley and Walters. 


1903. 

11591. Signalling systems for electric railways. Gibbs. (Date 
applied for under International Convention, May 22, 1902.) 
Conductors and collectors for electric traction. 

Mégroz. 
12629. Electric alarms. Grouselle and Manouvrier. (Date applied 
for under International Oonvention, March 5, 1903.) 
12968. Portable electric lamp. Schwenke. 
12983. Installations for starting and working a number of 
independent electric motors. Siemens Bros. and 
Co., Limited.) (Siemens und Halske Actiengesellschaft. ) 


11634. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. d. Last price 
Commercial and Industrial.— £ 8 
Alliance Electrical Со., 5 рег cent. Cum. рт, Nos. 1-70,000 1. 
Aron Electricity Meter, p.c. Cum. t. Shares, 1-125,000 1. 
British Insulated and Helsby Cables, Ord. . 1-10 000. е 62-74 

о per oros. quni. Fret, 1-100,000 ................ 5. 56 

—— 44 per cent. Mortgage Debentures .............. 100 102-106 
British Thomson-Houston Ca., 44 per cent. lst Mort. Deb. 
Btock, OQ MET 100 104-106 
British Westinghouse Elec. and Manuf., 6 per cent. Pref., 
215,001-375,000 . 5 .. ms 
——— per cent. Mortgage Debenture Stock .......... 0 .. 100-102 
Brush Electrica] Engineering, nary, Nos. 1-105,731.. 8 us 4- 

— Non. Cum., 6 per cent. Pref. .................... 2 . l 
——— 4 per cent. 1st Debent ure Stock ................ 100 .. 1 
——— 44 per cent. 2nd Debenture Stock ................ 100 .. 87.92 xd 

Callender's Cable, Debentures .................. eene 100 .. 106-110 
— Cru. 5 eo 114-124 
——— 5 per cent. Pref. ................................ 5 .. 51% 

Crompton and (oo . 5 . s 

—5 cent. Debent uren 100 .. 10. 
Edison а Swan United, ‘‘A” Shares, 1-99,261 .......... 9 sa i 

“© A" Sharee, 9101751 138 ........ 5 .. ES 

— per cent. рө —Á— —— M —— M 100 .. 

4 per cent. Deb. Stock, Red. ...................- 100 .. 71-75 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2. lg 13 xd 

7 per cent. Cumulative Prei. 8 .. 

4 ner cent. Perp. lst Mort. Dh 100 .. -102 
Ferranti 1 5 per 704800 n. Mort. ре Stock, = 100 .. 90.95 xd 
General 5 mpany (1 r cent. Cum. Pref... 10 94-10 
= 4рет оош. 1% More Do Бос монаи ‚ 100 99-102 

enley’s Telegraph Works АТУ: usate. М - 

per cent, Ргеѓегепсе........................ e 5 5- 
i ЕЕ „ 4 Telegraph Works dae 19 a 
n u utta Percha, an egraph Works ...... М 
рег cent. Debentures .......................... 100 .. 100108 

Parker, Thos., ited, 8 FVV 10 144-1548 

Telegraph Construction and ntenance ................ 12 . 35 xd 
—— per cent. Bonds .............................. 100 .. 100-103 


Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,801-101, 10 100 


——— 44 per cent. Deb. Stk. Certs., Red. and Conv. .... i 
Bournemouth and Poole, Ordinary ...................... 10 .. 15 
——— 44 per cent, Cum. Pref., 7,501-15,000 ............ 10 .. 10-11 
6 per cent. Cum. Second Ent. 15,001. 22,500 .... 10 1 am 
8 ( per EM рше ноос 805 60. : 1 КЕРРИ = 100 .. 102-1 
romley (Kent) Electric and Power per cen 
жы u Debe n Ure сс Stoc ua Red f ааыр КӨНГӘ X ‘ DOM 
mpton an ко Ordi 7 ³˙¹¹A RERO „> 
— cent. Ereterenos ООК seas 8 5 .. 104-103 
Calcutta 2 207001 Supply Corp., Ordinary, Nos. 1-40, 000. b — 66.4. 
—— — Nos. 20, O0l-S0, O0ooro nnn me 
Cambridge Electric Supply Company, Ltd., 0 oe owe Е Ме 1 
Central Electric lo Supply, Id., 4 реге cont Guar Deb. Stock 100 — 106 
* d, Nos, „ 5. 9.9) 
E cent. Cum. Prei... 6 o 
y Undertaking,” z^ p.c. Cum. Pref., 140,000 5 .. 
Per tent Debenture Stock, (Prov. v. Uerta.).. 100 .. 106 
Chelsea Eibctricity Supply 32 8 5 — eo 
44 per cent. Debentures ........................ 100 .. 107. 
City of London, Отйіпагу................................ 10 . 10-10: 
——— per cent. Cumulative Pref. f. 5 10 .. 14 
5 per cent. Debenture Stock .................... um „ 121-1 
| т cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. .. 102-105 
County of London and Brush Provincial, Ordinary........ 10 НЯ 8-9 
6 per cent. Cum. Pref. .......................... 10 .. и 
44 per cent. Debentures Prov. Certs. All Rd. МЮ .. 1091 
Edmundsons’ Electricity Corporation: Ordinary, 1-50,000 .. 88 ri 
6 per cent. Cum. Pref. .......................... 5 m 
pr cent. First Mort. Déb. —Ó—ÓÁ— 100 .. 107-110 xd 
Electric Ll. &. Tract n. Co. of Aust., Ld., ö p. o. Cm. Pf., 1-30, O00 5 2d 
» 72 pet cent. Supply, Did. Stock ta Ч Nos 1.10600 ee ИЧ ds 
о ne Electric y, L ов. 1-10,000 ...... E 
per cent. Fin Deb. Stock, Red.... 100 .. 102106 
Hove El До u & Knichtabridg Limited, rd., 1 13, G D .. 8-9 
& Knights Elec. Lt., Ltd., Ord., 1- 21,000 5 .. 11-12 
— @ per cent. ое Stock Rd... 100 . 105-106 
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Name. 


д Name. = Laat price 
£ 8 £ £ 
ington and Knightsbridge and Notting Hill ........ 100 .. 105-10 . British Electric Traction, Ord., 1-500,000 & 60,001-90,000.. 10 .. 1 
Борашов аз and Dist. Elec. Lighting and Traction, Pref. 10 .. 94104 ——— per cent. Ош. Om. Pt., 30 001-66 000................ 10 .. uri 
"London Electric, Ordinary ......................... BRONCE DES -24 — 5 per cent, Perpetua! Deben nture Stonk — ........ 100 .. 
6 per cent., !! B. .. ae Buenos Ayres and боелот аш 1-100 00%. — . & . 2424 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 10-102 —— ' A" 6 per cent. Cm. m dide. 5 ED. Ret 
Metropolitan, Ordipar nn 10 .. 174-18 —— '* B" 6 per cent. Om. Pf. dr m: esse v . се 
^4 r cent. First Mortgage 1 Steck: . 100 .. 108-112 5 per cent. Deb. Stock, Red.... . . ꝗ 100 .. 18-1 
34 Per cent. Mort, nture, Red. ... .. 100 .. 97-100 Prov. Cert., all paid ................. Sesso s. 100 .. 97-100 
Novo te и -Tyne Electric Supply, Ordinary.. ШОГО 5 . 100-103 Cape Electric ways, Nos. 1-480,000 ........ — он 25 2) зі 
aim ар nos 2 85 3 8 i es 18405 City of шеш Га, 5 per cere 8000 i» 100 E oi 
Notti ectric Lighting .......................... s r cent. 1st Mortgage . *.. > 
= 4 per cent. First Mort. Debs. са 1500 (Reg.) . 100 .. 99-108 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 907 14,810 к... 5. 55 M e Debenture Stock, Red i - 100 .. 103-105 
4 per cent. Debenture Stock .................... 100 .. 87.100 xd Oork Electric Tramways “п Lighting Co. , Ordinary .. 10 .. 14 
Royal Electrical Company of Montreal, 44 per cent. First 5 per cent. Cum. Pref. .......................... 10 .. 12 
Shares Mo ге, 5 >> на: са 114006 vs 10 oa о? 5555 урш гае ; 1896) 3 me 5 000 . 5 us 3718. 
Smithfield Mar c Supply ee p n Ways , 08. - 
4 per cent. Détenture Mos —P— 100 .. 88. ——— per cent. Pref., Nos. wi within 1.00 — 0 4 gi 47i 
South London, Ordinary ................................ 5 .. per cent. Mort. Deba., 1-5, 000, o hed. mm 100 .. * 
St. James 's and Pall Mall, Ordinary, 101-20, = КЕРҮҮ 5 .. 154-164 арена! ways, Отйїпагу............................ " 
7 per cent. ef. $- 5 9 r cent. Cum. Prein al .. iiit 
T 5 per 95 erg "Ordina REMO А 30.507 F я 1 58 rng 5 à рог oone) е. Stock .. “a Light T аас x . 118-11 
— S per con cen at. Gumulstive Preference, 60,001-80,000 5 TM Cum. Pref., Nos. 50,00 60,000 iI Eria vs ra 
Westminster, Ordinary .................................. 5 12- 4 per cent. еу: Seo 8 00... 22. 
——— 5 percent. Cum. Pret., 110, 101-138, 251. .. 5 . 64161 Kiddermjpster and District Lighting and то; Pret.. ks 
London А nites Trys (1901), D a „.....‚ d. H 
Eleetrie Railways.— per cent. lst Mt. Db. Stock, Red. .............. : 1 


Metropolitan Electric Trams., Deferred, 


ed. 100 . 
1,000,001-1,514,016 1 i 
5 per cent. Cum. Pref., 500,001 1-814,0 016..... 1 


Ordinary. 6 5 52 %%% „„ „%%% „ „„ „„ „460 100 oe 104-107 —— ee t "1 
сече — per cont J» в йзге» 100 .. 101-104 New General Traction, Ordinary ............. ursa 2 D ovs pi 
defe rred оотооесасооооооооеоо се 100 os 107.110 б ed 29 ш. «eue 1. і 715 n i "T m s 
a Deb. Stock (Prov. Script Certs., fully paid). 100 .. 115-118 rtgag ; Regd. At 
City апа te Loudon, Consolida Ordinary . T 100 es on. Oldham, °F po cat, Hyde Tramway, Ordinary . n > 2 1 
er eint ef et EE E ЛЫ рапа I en Je per oont: МОН bub . 100 MEE: 
tf! pete ae aps 100 .. 129-132 Potteries Electric Traction, Ordinary, 20,001-40,000 ...... 10 . 9-16; 
" „ „ 01 .. 100 . 128-131 5 per cent. Oum. Pret, ү-н nM reves DENM 
— per сеп nture . ees оооооооав es * 
Liverpool Overhead, S per cont. ei. .. ... ... ... .... — = 4355 South Lan Mer eset e and Hower Ge : 
ee i, Mortgage Debentures, iad. 1-1,700 .. — ee 1 „104 215, Ordinary eeeeseeceseasa 6 6 „ „„ 6% „ 6 „% 6 „% 6„ оо ое es 
wired per cont. Mortens аа e 898-101 22055 6 per cent. Prefer ene 1l os 


Electric Tramways.— 


—— £528,095 44 per cent. Debentare Stock 


1 
3 100 p.o. 100 p. o. 


dm в T Telephones. — 
1-250, 007̃7 . 5 23. is - | 
Anglo- Argentine, "6 per cent. Debenture Stock, 1888.... 100 . 124-129 National Telephone, Preferred .......................... 100 2. 102-104 
Blackpool and Fleetwood Tram Тгашгоай.................... .. 10 .. 13-14 —— Def Stock И Еа 00 : 82 
Brisbane Tramway Invest. Lim. Ord., 1-7 000 „ „ „„ ecce 5 ee 2 -34 — per cent. Cum. First Pref. . 6 „%%% % %%% % „„ „„ ое ое os 15-14 
— 5 per cont. Cum. Cum. Pref., Nos. 1-75, 0000 5.. 65.105 — 6 per cent. Cum. Second Pref. ..... ашышы. 10). 12415 
per cent. Deb. Stk. 85 Prov, 105 k^) . 100 oe 1 1 —— $ per cent. Non. Cum. Third Pref. о oo mo оо 9-9 6.0 oo ео 
еї. Оо. от - ee — Ó— © ә ео e MD un UD us D am c - 
— Al per cent. Inc Mt. Dada, ов. 15205 of 2085 each 40 .. 104-106p.c | Oriental Telephone and Nlecteio бош — — l. 13/16-15/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of 
Trafic Returns for Increase or Accounts for past year. 
week decrease. ux PENES: ply 
ee Garant: | os ees Total Pass Car miles | Pas. Ger Elle of | mile 
п 0 engers Car miles | e 
Ending 1905. | 1902 | Week. | vear. 1905. |19 Ending re carried. run,  (|s'nger mile. | track. ' 
" eat | 1,21 2 £ 43 + 1865 191 | 14| Ma з)! 37, 851 9,099,715 | 794,641 085 1302 1,370 ** 
PX J , И m * у , ? š 
pepe 5 pem pen ro: 5 E A Sept. 25 12,503 | 2,979,276 | 290,089 |100 10. 1,560 | 47 
MWAYS ........ July 11 5.125 5,240 - 115| + 6, | = 5 = = 
Birmingham Tramways opus: June26| 808 1195 |- 235 + 674 | 24 | 24 |March25g 40,964 | 7,234,106 | 826,558 |156 1187 1,705 | 744 
RE July 9| 1,028 996 |+ 102| + 1254 | 17} | 16) „ 51211168 | 6,169,121 | 784443 |152 |108 | — = 
Blackpool Corpora Tramwaja "d 11 811 714 J 97 + 149 | 164 | 164 Dec. 51 30,923 | 2,049,677 | 584, 3:62 | 12:68 | 1,952 699 
Bolton Corporation кен „ 12| 2,014 | 1,611 |+ 403| + 3,828 | 25 | 25 | March3l 85.704 17,761,605 | 1,896,247 | 1-16 |1075| 3,430 | 5 
Bournemouth Corporation...... „ В| 1,059 = = 10 | = == = ш т T = 
БИРТЕ 12] 4,025 | 5,616 |+ 409| + 6,649 | 39 i "s тэд = = = m 
0 есен „„ „ 12| 902, 1,003 |- 20 + 5,217 Ы „ 31 — | 10,432,508 | 1,031,928 |100 |1010| — — 
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THE DESIGN OF EXTRA HIGH TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW. 
(Continued from page 10.) 
The Oerlikon Company are inclined to favour the 
assembly of this design of switch in pillar form, as 


к. 4.—E.H.T. Switch Pillar; switch mounted under the platform 
, (Oerlikon Co.). 


Fig. 4 shows, and where galleries are available it makes 
a compact arrangement as far as the devices themselves 


breaking the circuit is employed, but a tripping solenoid ` 
(Fig. 5) is fitted, which actuates a motion connected to the 
main lever, this serving to withdraw the plungerg from the 
tubes and open the circuit. It is interesting to note that 
no divisions are inserted between the contacts in any case, 
and this would tend to point to the confidence the makers 
have in the capabilities of the device. For very high 
potentials the switches are mounted high above the 
operating platform, as shown in Fig. 6, where the com- 
plete gear for a 30,000-volt installation can be seen, 
including transformers, connecting wires, and switch. 
This is well out of reach, but for the pressure employed 
the conductors seem very close together compared with 
some types of gear for lower voltages. The manner of 
assembly of one of these boards can be gathered from 


Fre. 5.—E. H.T. Switch, with Tripping Device (Oerlikon Co.) 


Fig. 7, which clearly shows the mounting of the switches 
and their operating levers. All conductors are supported 
on porcelain insulators fixed to the iron framework which 
makes up the skeleton of the gear, and great care is taken 
in the running of all connections to ensure absolute safety 
from short-circuit, though the attendant may not be so 
immune from danger as would be supposed at first sight 
when the front of the gear is examined. 

An oil break fuse by the same company, suitable for 
dealing with pressures up to 10,000 volts, is illustrated in 
Fig. 8, this indicating the complete device in its terminals. 
It is designed for bolting up in the most convenient position 


—— — 


Ета. 6.—30,000-volt Switch Installation for Step-up Transformers (Oerlikon Co.). 


are concerned, the principal trouble arising when the 
connections have to be considered. When it is required 
to operate the switch automatically, the same principle of 


on the board, and cable terminals are provided above the 
insulators for connecting purposes. The fuse proper com- 
prises a porcelain tube with clip contacts at each end, the 
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lower one being fitted with hinge pins, which enable the 
fuse to be used as a switch for closing the circuit. The 
fuse wire 18 stretched between the top and bottom terminals, 
the arc on opening circuit being quenched by the oil in the 
tube. A similar device, but for a 20,000-volt circuit, is 
represented in Fig. 9; the, principal difference noticeable 
being in the creeping surface of the insulators. 


"1. 


The designs above described meet with considerable favour 
on the Continent, and are in extended operation there on 
some very large schemes, giving, according to the makers, 
every satisfaction. With such designs, the space occupied 
per kilowatt controlled is apt to be rather large, as the 
various devices are fixed in the most convenient positions 
on the iron framework, quite apart from any consideration 
of ease in operation or economy in attendance. 
nections also tax the ingenuity of the electrician to arrange 


neatly and safely, though these items have not іп any way 


proved obstacles to the employment of the gear. 


кө, 8. —E. H.T, Fuse, 10,000 volts (Oerlikon Co.). 


An interesting form of enclosed air break fuse, made by 
the Stanley Company, of America, is shown in Fig. 10. 
This is known as the “ball” fuse, and is employed on 

ressures up to 30,000 volts with every success. The 
dari is made up in plug-handle form, and the two views 
in Fig 10 show sections through the fuse before and after 
blowing. Referring to the figure, C is a chamber contain- 
ing a small carbon ball, B, which permits of the passage of 
the fuse wire into the tube, F, to the opposite end of the 
handle, which is also provided with a similar chamber and 
ball. Clamping washers are fixed to terminals at each end, 
and over these the cap and contact jaw, G, make a tight 
fit. A slight twist of this cap permits of its removal for 


The con- 


the re-fusing of the holder, the binding screws being 
exposed on the withdrawal of the cap. Upon fusion of 
the wire, the vapours given off by the combustion of the 
metal cause the expulsion of the carbon balls into the 
cavities, À, thus sealing the ends of the tube and cutting 
off the arc. The gases arising from fusion pass out of the 
holder by way of perforations at the end of the barrel, 


nowing Mounting 


the top end being provided with a small aluminium vane, 
which is puffed up from a horizontal position to a vertical 


one where it can be seen by the attendant, indicating to 


him that the fuse has blown. This device has been sub- 
mitted to very severe tests by the makers, and is stated 
by them to have continually broken successfully a 30,000- 
volt circuit of 50 amperes capacity. It is fitted to the 
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FIG. 9.— E. Н.Т. Oii-Break Fuse, 20,000 voits (Oerlikon Co.) 


front of gears, and the connections for insulated cable are 
at the back of the supporting slab. For 20,000-volt circuits 
the length of the fuse tube is 214in., and for isolated use 
this would be mounted on a marble base 28żin. by 263in. 
In all the switehgears which this company make, the con- 
nections and the majority of the actual apparatus are all 
arranged behind marble slabs fixed in an iron framework. 
This type of board seems to have come into common use 
in America, and as a consequence the wholesale standard- 
isation of apparatus has been possible, the firm in question 
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having а series of designs which can be employed for a | combination has its own tank, and this has the advantage 


groat variety of purposes. of being oiltight, as the joi | 
The oil switch is made use of for heavy currents at high Ё i | те кошо jointe иип ON DOUG 


voltages, and a design which meets a number of conditions 
is shown in Fig. 11, this being a section through a three- 
pole switch, or it may be employed as three series switches 
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BLOWN. - 


Ета, 10.—Stanley ‘‘ Ball” Fuse, pressures to 20,000 volts. 


for extra high voltages. The contacts are mounted on 
marble slabs forming the lid to a tank which is filled with 
-oil, and which can be lowered without disturbing the con- 
nections. The operating mechanism is also fitted to the 
top slab, and the entire combination is linked up by a 


Fid. 11.--Stanley Three-Phase Switch. 


number of rods terminating in a lever projecting from the 
front of the gear. The moving element of each switch 
comprises a metal arm pivoted about three-fourths down 
its length, the longer portion being tipped with hard wood 
into which the connecting blade is fixed. This is zinc 
tipped, and merely serves the purpose of closing the circuit 
through two fixed contacts, and when the switch is open 
it forms no part of the line whatever. For. triple-pole 
work or series switches the arms are all linked up to a 
common bar, upon which the main operating rod is mounted. 
The terminals, which provide for the reception of cable 
connections, are covered by small cherrywood boxes, which 
protect them from being touched when charged. Each 


part of the mechanism is connected with the tank in any 
way. 


( To be continued. ) 


ELECTRIC TRACTION ON RAILWAYS. 


At the recent engineering conference of the Institution 
of Civil Engineers the two following papers were read in 
Section VIL and were discussed together : 

High-Speed Electric Traction on Railways. 
BY J. W. JACOMB-HOOD, M. I. C. E. 

The introduction of this subject would appear to be 
the duty of an electrical specialist, but inasmuch as the 
difficulties are to а large extent practical, the notes of a 
mere general practitioner in railway work may be accept- 
able. The problem thus offered for discussion must first 
be defined. It must not be confounded with the problems 
in short distance and omnibus traffic that have alone been 
dealt with hitherto in this country, nor must existing prac- 
tice under steam be allowed to limit the imagination as to 
possibilities of service by electricity. As the question 
develops, it becomes clear, in the first place, that the exist- 
ing adaptations of electricity to traction are not altogether 
suitable for general railway business, including economical 
high-speed services; and, further, it is practically certain 
that the substitution of electricity for steam as a vehicle of 
power will of itself produce a change of general ideas and 
of general methods. 
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The term “high-speed electrical services " may be defined 
as representing frequent communication, without inter- 
mediate stops, between busy centres that are widely sepa- 
rated. The speed expected will certainly not be less than 
60 miles an hour, and the cost of service per ton per 
mile must not be more than that of existing steam 
services. Means that are adopted for such high-speed 
services must be equally available for a modified stopping 
service, as well as for freight and shunting services, because 
it is inconceivable that railway companies will be tempted 
to electrify their lines for their high-speed services alone, 
and there must be no interference with the free use of 
lines by steam locomotives. 

As some slight indication of the amount of work done 
by railways to-day, a diagram of actual services performed 
on a typical section of line, about 80 miles in length, on 
one of the busiest days of last year, is exhibited. Assuming 
fixed average loads for the various classes of service, the 
total train resistance has been calculated and plotted as а 
load curve. This will give a good general idea of the bulk 
of the business that electricity may some day be called 
upon to undertake. It will be seen that the peak of the 
load occurs before mid-day, and involves a consumption of 
energy estimated at 661 millions of foot-pounds per minute, 
or very nearly the equivalent of 26,500 h.p., or 19,800 kw. 
The high-speed trains—defined as those travelling at a 
speed of 40 miles an hour and over—are marked on the 
diagram on the wall by thick lines. This class of traffic 
is practically confined to.the hours between seven o'clock 
in the morning and eleven o'clock at night, and the load 
curve is seen to be affected in consequence, but the pro- 
portion of high-speed trains to the total service throughout 
the 24 hours is only as 1 to 3. 

It would be well if discussion on this subject were to 
avoid any general comparison of steam and electrical 
railway services, for while the advantages of electrical 
service are admittedly considerable for many conditions 
of traffic, a wholesale conversion of steam services is во 
difficult a financial problem as to be practically impossible, 
even if proved desirable. It may be granted that con- 
version, in the case of services where electricity can with 
certainty compete economically with steam, will come ; and 
that any new railways, built to connect large centres of 
traffic with a high-speed service, will, without much doubt, 
be equipped electrically, and the time at the disposal of 
the conference will, therefore, be spent to the best advan- 
tage if the leading features of an electrical equipment 
that will meet the needs of high-speed and general 
‚ Services are alone kept in view. Above all things, it 
seems to be essential that as railway companies must 
for the public benefit continue to exchange rolling-stock, 
the principles of any system must be acceptable to the 
whole body of railways before they can be adopted. The 
. ground for discussion being thus limited, the subject divides 
itself conveniently as follows: (a) generation; (b) con- 
sumption ; and (c) transmission, distribution, and collection 
of current. 


Generation, of Current.—Of all the vital questions con- 
nected with power stations, perhaps none is more impor- 
tant, although diverse opinions have been expressed, than 
the economical limits of size of steam or gas generating 
sets. In this country one or other would be, in nearly all 
cases, the only alternatives. The possible positions of 
generating stations relative to the railway will frequently 
decide cases; but, assuming that the power capacity of 
stations will, on occasion, be determined chiefly by the 
limit of economy in generation, it is important that the 
subject of the most desirable maximum sizes of steam or 
gas sets for power stations should be well ventilated. 
After taking account of the increased cost and losses in 
extended transmission lines, reason would seem to dictate 
that the power stations should be as widely separated and 
as few in number as possible, to ensure a steadier load and 
a better load factor. Power-station practice is rapidly 
becoming standardised in detail, so that it can be foreseen 
with some confidence that moderate-speed engines, directly 
eoupled to alternavors generating in single or multiphase 
form at tensions as high as circumstances aliow, will be 
used. An economy in every detail will have to be studied, 
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it may be that gas-engines in connection with a producer 
plant will prove the ultimate solution. 


Consumption of Current. —Without invading the territory 
of the electrical engineer it is possible to bring forward one 
point of practical importance in connection with motor 
design. The practice of to-day seems to be almost univer- 
sally in favour of a direct-current series-wound motor, with 
automatic field regulation, which will run economically at 
any speed up to a maximum. Оп the other hand, there is 
the alternative, with some economical advantages to recom- 
mend it, of a system that involves the use of smaller high- 
tension currents, used in alternating single or multiphase 
motors, that are limited to one or, at most, two economical 
speeds. Opinions differ widely as to the class of traffic for 
which invariable speeds are suited ; and it must be con- 
fessed that it is extremely difficult to foresee the effect that 
invariable speed would have upon the conduct of general 
railway business. It is, however, tolerably clear that for 
any class of business variable speed is to be preferred. 
Such points as the position and individual power of motors 
are all interesting, but inasmuch as motors arranged on a 
multiple-unit system to ensure minimum train weight and 
maximum weight available for adhesion, will almost 
certainly be employed for high-speed railway service, 
whilst electric locomotives of high power capacity for 
freight, shunting, and other general business will also be 
required in the railway business of the future, time need 
not be employed in discussing them. 


Transmission, Distribution, and Collection of Current.—The 
principles of generation and consumption of current being 
determined, systems of transmission, distribution, and 
collection must to a large extent follow. But it is here 
that the practical difficulties present themselves most 
formidably to the railway man. With all the com- 
plieations due to dense traffic withm а very limited con- 
struction gauge, and with the imperative need of safe- 
guarding life and limb, it is difficult to see how any 
system of distribution is to be carried out without seriou3 
objection. This part of the problem needs the fullest con- 
sideration that the conference can give. Transmission, 
perhaps, has the fewest difficulties. In view of the urgent 
need for economy in first cost, it is to be hoped that we 
may in time accept the Continental methods of using bare 
overhead transmision lines for carrying current at high 
voltage rather than incur the heavier expense of cables. 

So far as existing practice is a guide, a system of dis- 
tribution to feed a third conductor rail will appear to meet 
the needs of the case. There are in existence cases of 
railways where large currents are being collected from 
a third rail at speeds approaching 50 miles an hour, and 
experiments in this direction indicate that still larger 
currents than these can be taken at speeds up to 70 miles 
an hour. But the existence of a third rail at all, in any 
position, introduces troubles in the upkeep of the road and 
in other directions that are better avoided if possible. 
An overhead conductor system would probably be less 
unwelcome to the maintenance engineer, and from some 
points of view it has advantages over any ground collecting 
system. But here, again, if the system is one of high- 
tension triphase current, the duplication of conductors 
presents another difficulty. 

It will be interesting to watch the developments in the 
United States of the experiments about to be made with 
single-phase alternating currents, involving only one over- 
head conductor. The difficulties in the way of collecting 
а comparatively heavy current from an overhead equip- 
ment appear to have been to some extent overcome on one 
of the North Italian railways, and developments in this 
direction may be of assistance. Systems that have been 
advocated of collection from the primary conductor for use 
in а motor-generator on a locomotive seem attractive, and 
inasmuch as they would do away with sub-station diffi- 
eulties and expenditure, the problem may thus be solved. 
Inasmuch as pure accumulator systems, although they may 
be useful and economical for light branch services, are not 
thought to have any promise for heavy general railway 
work, no further mention of them seems called for. 

In these notes the author has attempted to put forward 
in the briefest possible manner some of the main points 
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that demand the consideration of all who are interested in 
this important subject. 


The Position and Protection of the Third Rail on 
Electric Railways. 
BY WILLIAM E. LANGDON. 


In view of the fact that modern arrangements now 
propose to provide a “return” rail, independent of the 
track or wheel rails, it would, perhaps, have been more 
correct if the title of this paper had been “the position 
and protection of the conductor rails." It will, however, 
I hope, be quite understood that the consideration of the 
subject embraces the provision of both the third and 
fourth rail By the third rail is meant that rail which 
conveys the current to the motor, апа by the fourth that 
which returns it to the generator; and in order to avoid 
confusion of terms it is hoped it may be found convenient 
to regard the rails which carry the traffic as the wheel rails, 
and those which convey the electric current as the con- 
ductor rails. 

There is ample evidence that we have now arrived at a 
period when surface lines of railway—lines of ordinary 
construction for steam haulage—have to be considered in 
relation to their operation by electrical agency. Tube lines 
will no doubt, where they have means for doing so, form 
connection with near surface lines for the purpose of ready 
interchange of traffic. And when to this we add that it 
is understood all of the main lines are considering the 
propriety of electrically working portions of their systems, 
the question of arriving at a decision as to the position of 
the conductor rail is, in the interest of all, most desirable, 
for whether the equipment of trunk lines is for a long or 
a short time deferred. there ean be little doubt that what 
may be termed the residential lines will seek to avail them- 
selves of the advantages to be obtained from electric 
traction, and as many of these may intersect one anotber, 
a recognised standard will become an absolute necessity. 

Conductor Rail —There appears to be no uniformity of 

ractice in determining the position of the conductor rail. 
This, so far as this country is concerned, is probably to be 
accounted for by the fact that the progress of electrically- 
driven railways has been mainly confined to underground 
routes, the only exception being that of the Liverpool 
Overhead Railway, a line which, although exposed or open 
to climatic influences, is inaccessible to trespassers, and 
free from other inconveniences common to the ordinary 
surface railway. The practice with the earlier lines operated 
by electricity has been to lay the third rail between the 
wheel rails, and to employ the wheel rails, duly bonded, to 
form the return conductor. For the Mersey Tunnel, the 
Metropolitan District, Metropolitan, and other electrical 
lines, in contemplation or under construction, an insulated 
rail is used for the “return.” The potential conductor is 
placed at a given distance outside the wheel rails, and the 
return rail between them. It is considered that this prac- 
tice—viz., the progision of an insulated, or, at all eventa, 
of an independent return rail—will be found in future 
constructions. The object in thus employing conductors 
independent of the wheel metals will be obvious. It 
avoids any interference therewith, and ensures, as far as 
possible, perfect continuity. It will also be helpful in 
preventing trouble with the telegraph service. In all 
instances the conductors are, whether insulated or not, 
laid upon the sleepers which serve the wheel rails, and 
this appears to be the practice in America as well as here ; 
but in the States, where the sleeper employed is not so 
long as those used in this country, every fifth one, or 
thereabout, is made longer for the purpose of providing 
for the support for the third rail. By the courtesy of the 
British Westinghouse Company I am enabled to furnish 
the appended details of the position of the conductor in 
relation to the wheel rail on lines in the United States, as 
also a scale drawing (Fig. 1), showing the position of the 
positive and negative conductor rails as adopted by that 
company. From this list and from other data, it is clear 
that the only uniformity attained is that all alike make 
use of the sleepers which carry the wheel rails for the 
support of the conductor rail or rails, as the case may be. 


The object, no doubt, is to secure parallel conditions between 
the different sets of rails. 

Protection of Conductor Rail.—There is, of course, no 
absolute necessity for the protection of the return con- 
ductor, but for the third rail—viz., that which forms the 
potential conductor—protection is desirable, and has in 
some instances been provided. This protection usually 
consists of a vertically-arranged plank on one or both sides 
of the rail, as shown on one side only in Fig. 1, the upper 
edge of the plank being somewhat higher than the top 
surface of the rail, so that anything falling across it may 
not form contact with the conductor. It is suggested that 
this affords no protection from weather, and but an imper- 
fect protection against accidental contact. The conditions 
that will attend surface lines are very different from those 
which will apply to tube lines, or lines which are not open 
to trespassers. Climatic conditions will be found to be far 
more troublesome. Snow, rain, and fog are enemies which 
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have little, if any, effect upon а covered line. It would, 
therefore, appear desirable that the most complete protec- 
tion of the conductor rail, both with respect to climatic 
effect and accidental or intentional interference, should be 
provided for. This, it is thought, may be better obtained 
by adopting a roof cover as shown in Fig. 2, the roof 
extending so far beyond a vertical line drawn from the 
edge of the rail as would prevent a person standing 
against it, or an implement placed against it, from touching 
the conductor. We have to bear in mind that workmen 
will, in the discharge of their duties, be frequently moving 
about in the immediate neighbourhood of the conductor, 
and that such a guard as that suggested would unquestion- 
ably be more effectual taan the vertical planke which leave 
the top of the rail exposed. 

Points for Consideration.— Two important questions 
present themselves—viz.: (1) the distance which should 
supervene between the near wheel rail and the conductor 
or between the latter and the return rail ; and (2) whether 
the sleepers which carry the wheel rails should be used 
for the conductor rails. It is probable that the first of 
these two important questions will only be determined 
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after experience of the climatic effects to which they will 
be exposed has been obtained. With respect to the 
second question, however, the subject can at once be 
considered, and no better opportunity than the present 
could arise, when it may be expected that engineers of 
permanent way are present. In considering it we have 
to bear in mind: (а) that the permanent way must be 
constantly patrolled ; (5) that packing and drainage of the 
sleepers ‘are essentially an everyday occurrence ; (c) that 
renewals of sleepers and rails, replacement of defective 
sleepers, broken chairs, etc. must be provided for; (d) 
that when laying out stores for any of these works the 
off-side of the line is almost invariably used ; (e) that the 
off-side of the line is also used by workmen and others when 
walking the line. 

All these conditions, it is thought, suggest the propriety 
of confining the conductor rails to the “six-foot,” and 
dissociating them entirely from the sleepers which carry 
the wheel rails. This would, inasmuch as structures would 
at points narrow the space, and for other reasons, 
necessitate the use of a flexible collector, which ought not, 
however, to prove an insurmountable obstacle. It would also 
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entail, where a fourth rail is employed, the provision in the 
6ft. space of a structure which would accommodate both 
the potential and the return rail, either vertically, one 
above the other, or on practically the same level—side by 
side. It is evident this would prove more complicated 
than the provision shown in Fig. 1, but it is also clear that 
it would be largely to the convenience of the electrical as 
well as the permanent-way engineer, and that it would 
aid each in the effectual maintenance of their respective 
responsibilities. It would also claim consideration in 
dealing with crossings. With a multiple-unit train no 
trouble would arise, jam with а train worked by a loco- 
motive it would be necessary to supplement the collectors 
on the locomotive by collectors on the next vehicle, which 
would ordinarily be the guard's van or brake. 


APPENDIX.—PLANTS ALREADY INSTALLED. 

The following table gives the location of the positive collector rail 
where electric traction has already been installed on a number of main- 
line steam railways, and interurban, elevated, and underground electric 
railways. In Column A the distance is from top of positive rail to top 
of track rail; and in Column B from track gauge line to centre of 
positive rail. | 

Main-Line Railways, Electric and Steam Service, 


A. B. 
Baltimore and Ohio Railroad, Baltimore, Maryland Inches. Inches. 
Old location) .....................................—......... .. 24 

Baltimore and Ohio Railroad, Baltimore, Maryland 
now ТОбайой) а use Cp o Ce reb Ian адау a Du „ 4 ... 30 
Albany and Hudson Railroad, New York ............... 6 . 27 


n К E ОН cause ——— — 14 Centre 
Paris-Orleans Railway, France . 72 250 
hne ͥ ũ ccf ³ ³ 71. 26 
Mersey Railway, ІіуегрооЇ ................................. 44 22 
North-Eastern Railway, Newcastle... — — 
Lancashire and Yorkshire Railway, Liverpool ......... — — 

Interurban Railways, Electric Service Only. 
Aurora, Elgin, and Chicago, Illinois ..................... бү»... 20% 
Columbus, Buck. Lake, and Newark, Ohio ............ 6 27 


Columbus, London, and Springfield, one e 6 . 27 
Lackawanna and Wyoming Valley, Pennsylvania 6 


Grand Haven, Grand Rapids, and  Muskegon, 


Miehg ss — ВоЯ 208 
Elevated and Underground Electric Railways. 

Metropolitan West Side Elevated Railway of Chicago, 

ino. 204 
Lake Street Elevated, Chicago, Illinois .................. 64 204 
South Side Elevated Railway, Chicago, Illinois......... 63 203 
North-Western Elevated Railway, Chicago, Illinois... 64 ... 204 
Brooklyn Elevated Railway, Brooklyn, New York ... 6 . 22 
King’s County Elevated Railway, Brooklyn, New 

NOR ӨЛК ОКОЛО ОЛОК РРА КО Т bi 194 
Manhattan Railway, New York ......................—.. 742 . 204 
Rapid Transit Subway, New Vork... 44 . . 22 
Central London Railway, London ........................ 14 Centre 
Liverpool Overhead Railway.. .............................. l4 Centre 


It will be noted that there is a wide variation in the dimensions, 
but in general the main-line steam railways of America and the 
Continent have found it necessary to place the rail at a greater 
distance than 24in. from the gauge line. This is due to the width 
of steam locomotives and heavy goods care, and to the speciall 
long and low double-bogie stock for transporting bulky apparatus an 
machinery, such as car bodies, flywheels, generator frames, etc. 


DISCUSSION. 


Mr. Langdon said at the time he presented his paper he was not 
aware that some meetings had been held by the railway companies, 
and that practically some agreement had been arrived at as to the 
position in which the conductor rail should be placed, апа he under- 
stood that the decision come to was that these conductor rails should 
be placed upon the sleepers, the same as had been done in other 
countries. He could not, personally, help thinking that there would 
be found a greater convenience in carrying out the permanent- way 
duties with four rails being placed together on the same sleepers, and 
he would urge the desirability of their being placed quite independent 
of the wheel rails. 

Mr. Aspinall said the position of the third rail was а question of 
very great importance, and it was one that had been discussed at 
three meetings which were held by the railway. companies at 
the Railway Clearing House with a view of arriving at а standard 
position which they could all agree on. The difficulty, however, 
of adopting the dimensions in the diagram shown in the paper 
was that they were dealing with existing railways, which had all 
sorts of obstructions in the way, and ali these had to be considered. 
Another point was that it was desired to get the third rail, or the live 
rail, upon the existing sleepers in order to save the expense of putting 
in additional new sleepers, and it was desirable to have that at such a 
point that the insulator could be properly fixed upon that sleeper. 16 
would be possible, according to the diagram, to go out a little bit 
beyond that—perhaps an inch or more—but all sleepers were not 
exactly a standard length, and they would not be able to get the 
insulator well bedded upon the sleeper. It was decided at the railway 
conference to place the third rail 5ft. 114in. from the centre line of 
of track. He spoke of it as from the centre line of the track, because 


that was more or lees a variable figure. It was also decided that the 
third rail should stand up 3in. above the track rail; and, further, 
that if it became necessary to put any protection bars they should be 
put 8in. apart. The dimensions practically accepted by the conference 
were 3ft. 114ір. centre line of rails, Jin. high for live rail, and Sin. 
m for protecting bars. They must keep the rail a fair distance 
above the track, because the shoes must over any crossings in 
complicated existing crossings of rails, Rud they would of necessity 
have а certain amount of spring in order to keep them in contact with 
that rail, and they must, farther. allow for the rise and fall of the 
vehicles due to their springs and the wear and tear of the tyres which 
was always taking place. 

Mr. A. Р, Trotter (electric adviser to the Board of Trade) said Mr. 
Hood's paper should prove of great interest to those who were looking 
forward to the equipping of the main-line railways for high speed, but 
they had to walk 1 they could run, and no doubt the smaller 
lines would be the first to be worked electrically. Mr. Langdon spoke 
of an insulated rail. Engineers would have to settle for themselves 
whether Per found it worth while to put an insulated rail for the 
“return.” Experience only could show what degree of insulation was 
arrived at for the return rail, and what difficulties were likely to arise 
from leakage. With regard to the question of trespassers upon the 
line, he fancied that point largely determined the desirability for guard 
rail. The hood over the conductor rail appeared to be difficult to 
reslise on account of the load coach. 

Mr. Portheim said Mr. Trotter had remarked that they must walk 
before they ran. In this country he thought they walked rather too 
much, and gave the public too much evidence of walking whilst they 
were trying to run. Mr. Hood’s paper referred to the variation in 
speed on the three-phase overhead system. There was no difficulty as 
regards variation of speed if they had them in multiples. The great 

lea in favour of the overhead system, which must appeal to every- 
y, especially financiers whose object was to find money for the 
linos, was the cost. 

Mr. Ross said he, personally, should like to get the conductor ra 
off the permanent way, and if it could not be put in the six-foot he 
should prefer that, instead of being on the sleepers, it would be on 
standards immediately between the sleepers, with a regulating screw 
or something with which they could keep the relative levels, He 
did not see how the difficulty of the roof cover for the rail could be 
got over. It was most desirable that it should have a cover. He was 
rather disappointed that the authors did not refer to the subject of 
capacity. 

Mr. Worthington said, with regard to the point as to whether the 
electrical appliances should be fixed on the same sleeper as the running 
rail, he thought the advantage was in favour of putting the whole 
thing on one sleeper if you could be sure that the sleeper always 
kept at its level; but sleepers would go up and down. If they 
did not have a bar rail attached to the sleeper, they would have 
а varying depth over which the sleeper would have to rise 


and fall. Of course, it would not be а very large amount. It 
would bea t advantage that the two rails should rise and fall 
together. With regard to an insulated fourth rail, it would enormo 


complicate the difficulties in points and crossings if they had got a rail 
in the ‘four-foot standing up 14in. above the surface of the running rails, 
especially when they considered the rise and fall of the carriages on 
their springs. There was a very narrow margin to be left between the 
sleeper and the running rail when the electrical train was running 
ө Yorn rail, and he could not help thinking that would create a 
ifficulty. 

Mr. Fletcher, Mr. Winder, Mr. F. Fox, Major-General Webber, 
Mr. Gates, Mr. Roger Smith, Mr. Scott, and Mr. Cottrell also spoke, 
and the authors having replied, a hearty vote of thanks was passed, 


CHLORINE SMELTING, WITH ELECTROLYAIS.* 
BY JAMES SWINBURNE, VICE-PRESIDENT. 


ARGUMENT. 


Chlorine smelting, a new process coverigg wide demain in 
metallurgy. Present processes, furnace reductions. Costly and 
give impure metals. Сап only treat certain ores. Chlorine 
process treats pure sulphides, and gives still better results on 
mixed or refractory sulphides. Process is in three stages; 
writing Zu for zinc and M and N for other metals. (1)ZuS 
+MS + NS +5Cl, 2 ZuCl,4- MOl--NCI, + 55. (2) ZnCOl- MCI, 
+NCl,+2Z40=340Cl,+M+N. (5) 34nCl, electrolysed = 5Zn 
+С. More detailed description. Working cost of process. 
Capital cost. Antimony. Arsenic. Bismuth. Cobalt. 
Copper. Gold. Iron. Manganese. Nickel. Silver. Tin. 
Zinc. Rule for capital. 

PRESENT PROCESSES. 

It will seem rather late in the history of metallurgy to bring 
forward a scheme which aims at nothing less than a complete 
revolution of the major part of the art of metallurgy, but this is 
а new society, and it is but fitting that a new process be brought 
before it for discussion and probably criticism, but I hope for 
and expect help in the way of suggestions and information 
from many of the members who are especially qualified to give 
it. At present we may take it the normal process for obtain- 
ing а metal Їз to convert it into oxide and reduce the oxide by 
carbon. Iron is a good example. It occurs as oxide, and is 
reduced by carbon or its monoxide. The result of this process 
is a metal which 1s very cheap, but very impure. The economical . 


* Paper read before the Faraday Society, 
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value of pure iron is unknown. It may be very high. More 
will be said about that presently. 

Zino is obtained purely by reduction, though work has been 
done on its extraction by electrolysis, especially from aqueous 
solutions. The bulk of the zino of the world is obtained by a 
very crude method of reduction by carbon. Copper involves a 
furnace reduction process which may be partly olassed as carbon 
reduction, and partly as a direct action analogous to the alter- 
nating reduction of lead sulphide. Tin is reduced by carbon. 
Electrolysis has come to the front, however, in the reduction 
of sodium and aluminium. The great drawback to the carbon 
reduction processes is that the metals so obtained are always 
impure, the refining often being exceedingly expensive ; there 
is a great deal of waste, und many mixed, or so-called refractory 
ores, cannot be treated at all. Electrolysis provides an admir- 
able means of getting many of the metals down, but the diffi- 


culty is generally in getting the metal from the ore to a suitable 


condition for electrolysis. Thus copper is very easily deposited 
from, say, copper sulphate solution, but it is by no means easy 
to prepare a copper as tri solution economically from a copper 
ore. There 2 also difficulty as to the anodes. Carbon is 
corroded, and lead or antimonlal lead needs a atill higher 
E.M.F. Aqueous solutions of lead salts cannot be made 
economically from lead ores, and their electrolysis gives rise to 
lead sponge, which cannot be dealt with. Zino gives similar 
troubles. What is wanted to displace furnace reduction of 
oxides and sulphideg is to convert the ores into salts of the 
metals that can be easily and cheaply electrolysed, and to do 
this simply, efficiently, and economically. 


THE CHLORINE PROCESS. 


The process I have the honour to bring before the society is 
simplicity itself. The sulphide ore is treated with chlorine so 
as to displace the sulphur and absorb all the chlorine. The 
chloride is then electrolysed to get the metal and recover the 
chlorine. This is the process in its naked simplicity. When 
all the details necessary, even in connection with complex ores, 
are considered, in comparison with existing methods, the pro- 
cess is exceedingly simple. Asa good example, suppose pure 
galena is to be smelted. The galena is treated with hot chlorine 
so as to form lead chloride and sulphur. The sulphur is con- 
densed as brimstone, and the lead chloride is electrolysed in 
the fused state, producing lead and chlorine. If there is silver 
or gold present, the fused chloride of lead is treated with metallic 
lead. This replaces any gold or silver өсе may be, and the 
precious metals alloy with the remaining lead, so that ultimately 
а bullion is produced as rich as may be desired, the only limit 
being its melting point, which must not be too high. The cost 
of desilverising by the ordinary processes is thus saved. This 
process thus recovers all the lead, all the silver and gold, and 
nearly all the sulphur. If the electrolyte vats were so tight 
that no air got in all the ig жаны would be saved, but in practice 
a little sulphur is always burned into SO, Pure or nearly 
pure lead sulphide is easy to smelt in the ordinary way, but 
this smelting doas not separate the silver, and is thus incom- 
plete. In time, therefore, the chlorine process is likely to 
replace the present methods, even for pure ores. "Take another 
example—pure zinc sulphide. The process is exactly analogous 
to that for pure galena. But in praetice zinc blende contains 
gangue and generally iron, and these must be separated. 

One of the great advantages of the chlorine process is that 
it is applicable to mixed ores, which are often absolutely 
refractory and useless otherwise. This process makes concen- 
tration quite unnecessary, unless merely for eliminating gangue, 
as the presence of several metals gives rise to no difficulty. In 
no case has one metal to be lost in order to extract another, 
and in no case is a metal brought out impure or needing refining. 
Take, for example, а mixture of sulphides of lead, zinc, and 
iron, with some silver. Ап immense amount of work has been 
done on this class of ore, and great рот has been made 
in concentrating, so that one part will leave enough zinc to 
be worked, and little enough lead not to interfere with the 
metallurgy, and the other part will leave enough lead and 
little enough zinc. Басһ portion is smelted for one metal 
only, the other being worse than wasted, as it is a nuisance. 
An intermediate ore, often a large proportion, is thrown away. 
The new process takes the ore just as it comes from the mine, 
without any previous treatment ; or, better still, it takes the 
slimes, such as the Broken Hill slimes, which are at present 
accumulating as a monumental memorial to the barbarity of 
present smelting processes. The slimes contain zine, lead, 
iron, silver, and gangue., Hot treatment with chlorine con- 
verts the whole of the metals into chlorides, producing а 
broth of mixed fused chlorides and gangue. The silver is 
extracted by substitution of lead, the lead is extracted by 
Substitution of zinc, and the iron is thrown out as ferric 
oxide, not as metal, zinc oxide being used as substitute, and 
the gangue is got out by filtration. We have then nothing 
left but zinc chloride, and this is électrolysed to yield zinc 
and chlorine. 

The process thus consists of three essential elementa : 
treating the ores with chlorine; chemical treatment of the 


mixed chlorides by substitution, so that all the chlorine is oom- 
bined with zino ; electrolysis of the zinc chloride to extract the 
zinc and recover the chlorine. One of the chief merits of the 
process is that it ів so perfectly cyclical. The chlorine merely 
goes round and round. The works take in ore and electrical 
energy, and turns out metals, sulphur, and gangue. In treating 
sulphide ores with chlorine, as in analysis, or in the action of 
chlorine on sulphides generally, chloride of the metals and 
chloride of sulphur are produced. This is the reaction described 
in most text-books of chemistry. The formation of chloride 
of sulphur would be fatal to the process, however, as we should 
lose both the chlorine and the sulphur, and there is no*con- 
venient way of getting rid of large quantities of this offensive 
compound, far less of recovering the chlorine and sulphur. 
Decomposing with water is not а cyclic or a practical process. 
The discovery that sulphide ores can be decomposed on the 
large scale by chlorine so as to give off sulphur and not its 
chloride is, if we may say it with modesty, a possible turning 
point affecting a vast realm of metallurgy. The middle parta 
of the process, by which the mixed chlorides are converted into 
chloride of zino by substitution and elimination of the other 
metals and of the gangue, involve ordinary chemical engineering 
only, though there is considerable room for ingenuity in invent- 
ing and working out the methods on a large scale. The elec- 
trolysis of zino chloride is supposed to be very difficult or 
impossible. We have overcome any difficulties. Zino is 
chosen as the final metal to be separated from the chlorine for 
two reasons: because is is chemically easy to substitute it for 
all the metals we want to extract, as it is very electropositive, 
and because it is easy to extract by electrolysis. 


SMELTING LEAD-ZrNc BLUESTONE. 


The actual process, as applied to some particular ore, may 
now be described. The Broken Hill slimes may be taken as a 
good example. The crushed ore is run into a transformer. 
This looks like a small blast furnace made of fireclay with iron 
outside or of lined iron. It runs continuously, and we may 
start our description at a stage when a tapping has just taken 
place. The transformer then contains about lowt. of fused 
chlorides and gangue. The gangue almost floats in the 
chlorides. If much lead is present much of the gangue floats, 
so there is no oaking or silting up. The top of the transformer 
has a cone like a little blast furnace. Ore is poured into the 
fused chlorides, and at the same time chlorine is blown in. 
The chlorine enters at the bottom by a sort of tuyere, which is 
a carbon tube. The cold part of this tube is connected to an 
iron pipe, which brings the chlorine. Dry, cold chlorine is easy 
to handle. It does not touch metals, and iron can be used freely. 
The chlorine bubbling through the fused bath displaces the 
sulphur, which comes off and is condensed. The action of chlorine 
on the sulphides in question evolves a great deal of heat, so that 
the transformer is self heating, and there Iso coal or coke firing 
or outside heating of any sort. The temperature is controlled 
by the rate of admission of chlorine. If the temperature is too 
low, chloride of sulphur may be formed. This may also be 
formed if there is a deficiency of ore supply. On the other 
hand, if the chlorine and ore are supplied too quickly, the 
transformer will get too hot, and some of the chlorides will 
distil over and be condensed with the sulphur. By running 
the transformer fast the temperature cin be got so high that all 
the chlorides distil over, leaving only the gangue. The bulk of 
the transformer gives easy regulation. The temperature is the 
main consideration in determining the size of the transformer. 
It must be of such a size that when running at its normal rate 
the heat is conducted through the lining and radiated from the 
surface at such а rate that the contents keep at the right 
temperature. There is considerable margin allowable in tempera- 
ture, and the temperature is under control by regulating the 
flow of chlorine and of ore. The temperature can always be 
lowered by running in a little extra ore or reducing the chlorine ; 
but the chlorine feed depends on the electrolytic vats, and is 
practically constant. The larger the transformer the longer it 
will preserve its temperature with any fluctuations of chiorine 
supply, and the cheaper the pumping, labour, etc. It is there- 
fore best to have large transformers. We havesofarused a 10-ton, 
but a larger size with thinner lining will probably be better. 
The amount of gangue in the ore is important. As the gangue 
is about the same density as the chlorides, a large amount may 
be present without inconvenience as to fluidity. It is, of 
course, an advantage to be able to work on ores with little 
metallic content. It is quite easy to work with the metallic 
contents only half the ore, or even less. Poorer ores can be 
made workable by addition of those with more metal. The 
temperature depends on the metals in the ore too. Thus blende 
heats much more than copper sulphide ; so that, other things 
being equal, a copper ore with little zinc should be run through 
faster, or mixed with, say, a zinc-lead ore. 

To return to the working of the transformer, it is started 
with the remains of the last charge, and then chlorine and ore 
supplied till it ів full. The regulation needs no skill. A hole 
can be opened at the top of the transformer, and as it is con- 
nected through the sulphur chamber to а chimney there is а 
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general suction. This draws air in at the hole, which burns 
the sulphur vapour. The blue flame shows there is enough 
ore. too little is fed, fumes of ferrio chloride fill the top of 
the transformer and pass into the sulphur. This is to be care- 
fully avoided, and there should be excess of sulphides in the 
transformer until the end of the charge. At the end the ore 
feed is stopped, апа the transformer run till brown fumes 
appear. These are by-passed round tho sulphur chamber. The 
charge is then run out, and allowed to cool. At first great 
difficulty was expected in pumping the chlorine, as a pressure 
of some 101Ь. to 15lb. on the inch is needed when the trans- 
fornrer is nearly full. The pumping presents no diffioulty, and 
a chlorine pump will run night and day continuously without 
trouble. The well-known patented method with sulphuric acid 
flooded pumps would have been available, but such complica- 
tions are quite unnecessary with dry chlorine. The dryness is 
of vital importance here. 

We now come to the intermediate or chemical stage of the 
process. This varies with the ore used. We may take the 
Broken Bill slimes, and imagine there is copper too. This 
would be about as troublesome an ore as we could have. We 
have used the Broken Hill ore and mixed it with a Tasmanian 
copper ore, but we have chiefly worked on it alone. The fused 
mass from the transformer consists of chlorides of lead, zinc, 
iron, manganese, copper, silver, and gangue. 1б is run into 
water and through a filter press when cool enough. This takes 
out the gangue and lead chloride, carrying most of the silver. 
The gangue is easily separated from the lead and silver 
chlorides, and these chlorides are then dried and fused in 
contact with lead, which extracts the silver and any gold, and 
then with zinc, which gives lead, practically pure, and anhydrous 
neutral zinc chloride, which is ready for the electrolysis vats. 
The filtrate from the press contains a little lead and silver iu 
solution, and copper, iron, manganese, and zinc. The lead and 
silver are taken out with spongy copper. The copper is taken 
out as sponge or * cement" by zinc, and we have left iron, 
manganese, and zinc chlorides. The iron is chlorinated up to 
the ferric state, and zino oxide is added to cause precipitation. 
This throws down bydrated ferric oxide. This is the base of 
iron paint, and is marketable, its value depending on the 
colour obtained. The solution is farther chlorinised in presence 
of more zinc oxide, and the manganese goes down as peroxide. 

We have now substituted zinc for all the other metals in 
their chlorides, and have nothing left but zinc chloride, This 
is evaporated down carefully and fused. This decomposes 
some of the chloride, and makes an oxychloride. Steinhart 
evaporates in vacuo to produce neutral anhydrous zinc chloride. 
We have not done this; we find that with cautious boiling 
down there is not much oxygen in the final result. This is 
got rid of in open preliminary vats, which use inexpensive 
ancdes, which are gradually used up. The consumption is 
less than if all the oxygen went off яв monoxide. The 
anhydrous neutral chloride from these vats is then added to 
that from the lead chloride substitution, and is taken to the 
final electrolysis vats. The electrolysis vats are internally 
heated, as in the case of aluminium. The cathode is fused 
zinc, and the anode is carbon. Some makes of carbon do 
not stand well, but suitable carbons serve to stand per- 
manently. Of course, chlorine has no action on the carbons. 
The vats are kept under a very light suction, so that if there 
are any leaks air goes in instead of chlorine coming out. 
The carbons are not hot enough to be burnt by this small 
admission of air. As the vats are kept warm by the excess 
of the electrical power over the chemical, the larger the cell 
the lower the E.M.F.; so that if the cell were large enough 
we could get down nearly to the E.M.F. corresponding to 
the heat of formation of zinc chloride at that temperature. So 
far 5,000 amperes has been the current used, but this means a 
very small vat. The output of fused salt vats is enormous in 
comparison with aqueous work. А 10,000 vat is now being 
tried. Above that size the current will be inconvenient. With 
the small vats four volts per cell is needed ; with 10,000 
amperes three should do. It is best to count on four; this 
allowance ought to cover the power for the preliminary elec- 
trolysis, too. The current efficiency is practically unity. Zine 
smoke is, of course, formed if the temperature is too high. 
The vats are very simple—merely iron cases lined with fire- 
brick. The chloride soaks into the porous brick and solidifies 
somewhere, so it is really a vat with zinc chloride walls. 

Cost or Process., 

As to costs of the process, the first thing to realise is that it 
smelts for all the metallic contents of the ore, not for only one ; 
that all the metals are completely extracted. There is no waste 
by fumes or imperfect extraction, and there is no slag. The 
gangue looks like river sand. There is no room for loss. All 
that comes into the works is ore and electrical energy ; all that 
goes out is pig metal, sulphur, gangue, and oxides. The 
chlorine goes round and roand. There is no room for 
appreciable waste of chlorine either. A leak that would show 
in the balance-sheet would make the works uninhabitable. There 
is, however, a trace of chlorine in the iron oxide, as it is apt 
to contain а little oxychloride, There is also a loss in collecting 


the hydrochloric acid from the boiling down of the zinc chloride. 
A little chlorine must therefore be added to the stock. This 
can be done by buying crude zinc chloride, or galvanising 
pickle, or precipitating calciam chloride with zinc sulphate. 
In out-of-the-way places it is much simplest to buy zinc chloride, 
as it is more portable than hydrochloric acid. 

It may be said that a process for such a problem must be a 
maze of chemical operations, and when you come to the end 
you have to begin again. This is not the case here at all. The 
process has only three simple stages : (1) transforming sulphides 
into metallic chlorides and sulphur ; (2) substituting zino for all 
the other metals in the metallic chlorides ; (3) electrolysing out 
the zinc and recovering the chlorine. Compare this with ordinary 
metallurgy. To describe the metallurgy of a single metal at all 
adequately requires a book. Try and explain even most super- 
fioially the metallurgy and refining of argentiferous lead, zinc, 
and copper to anyone quite new to the subject in the few pages 
here devoted to description, and it will be seen how simple the 
new process is. Add to the description of the metallurgy of 
these metals an account of the refining of copper and zinc and 
refining and desilverisation of lead, and even then you have 
only half done. To make the comparisons on all fours you 
must give an account of the concentration and separation of 
refractory ores, and give a description of methods for dealing 
with a mixed ore of lead, zinc, silver, ігор, and copper. There 
can be no doubt that though the steps in the new process sound 
unfamiliar to ordinarily trained metallurgists, it is in com- 
parison ludicrously simple. But there is even more than this. 
The new process treats ores whose smelting by ordinary pro- 
cesses cannot be described, even with unlimited complications, 
because they are at present untreatable. | 

As to costs, everything depends on what ore is used and 
where it is used. The most obvious course is to work on 
refractory ores which are otherwise valueless, but leave large 
metal contents. The cost of the ore delivered at the works is 
then known. Thus, even in England bluestone ore can be 
bought and delivered at from £2. 10s. to £3 а ton, ready for 
rucning into the transformer. The metal content is £8. 16s., 
taking zinc at £20, lead at £12, and silver at 2s. If higher 
prices can be maintained for pure metals, of course the content 
must be taken at a higher value. This figure includes all valu- 
able contents. The cost of the intermediate process is difficult 
to state, as it is a question of locality and labour. The capital 
in this part of the process is small, bat in the estimates heavy 
allowance has been made for deterioration, and all other con- 
tingencies. On the other hand, the conversion, which alone is 
а new sort of chemical experience, is extremely simple and easy. 
The intermediate processes depend on the ore. Thus, if there 
there is no copper, part is cut out altogether. If there is no 
iron, by which I mean not even enough to hurt the zinc, the 
transformer product would not be dealt with in the wet way 
at all. The wet way is to get rid of iron and manganese, and 
to get out copper. Lead and silver can be got out by sub- 
stitution in the fused state with great ease, but copper has 
too high а melting point, and is therefore taken out by the 
wet process. i 

To make a very safe shot, the cost of all the process except 
the energy for electrolysis may be taken at a rough figure of 
30s. per ton of ore. This will easily cover all depreciation, 
a small percentage on capital, all labour, and management. 
As the process uses ores with about half the contents metallic, 
though it can work with half sulphides, this means about 30s. per 
ton of chloride of zinc handled. Most of this work is pure circula- 
tion, agitation, and filtration, all cheap processes. The solation 
is not bulky, as it is used as strong as the filter press cloths will 
stand. Evaporating down and preliminary electrolysis are the 
most expensive parts of the process, and they are not serious. 
The loss of chlorine, which has not yet been determined, may 
be taken as costing about 1s. a ton of ore for every 1 per cent. 
of chlorine wasted, if 16 із made up by buying chloride of zino. 
If it is made up by hydrochloric acid or calcium chloride, which 
is far cheaper where there is no carriage difficulty, the cost is 
about half that of zinc chlorid e. This loss of chlorine is included 
in the 50s. а ton of ore, and in the estimates to follow, as 
power is taken at prices in England, where it is not cheap, we 
may assume we can get calcium chloride cheap. This does 
not complicate the estimate by showing а zinc output a little 
higher than the intake in the ore. 

The cost of energy is very easily determined. If it is gene- 
rated by steam-engines of high grade in this country in а con- 
venient district it may be taken as 0°25 per kilowatt-hour, 
including depreciation, coal, oil, repairs, labour, and manage- 
ment, and a small interest on capital. This is a close estimate, 
but one which can be realised on large plants running day and 
night on uniform fullloads. The cost by producer gas and gas- 
engines is somewhat uncertain. It may be taken at 0'125, 
though that is probably a very tight figure. Water power in a 
favourable situation may be taken at 0:085. This refers to water 
powers such as on the way down from the American lakes to the 
sea. It is for a works planted close to the generators, and does 
not cover rotary transformers or step-down plant. 


(To be continued.) 
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Poldhu Station.—Last Saturday Mr. Marconi was 
honoured by a visit from the Prince and Princess of Wales 
to the wireless telegraphy station at Poldhu. The Royal 
guests were interested with what they saw. 

Tantalum.— The electrical furnace is greatly enlarging 
our range of metallurgical knowledge—thus tantalum was 
hitherto known as a more or less pure powder, with a 
density of about 10:50. By heating 10 minutes in a very 
powerful electric are, M. Henri Moissan has succeeded 
in reducing tantalic acid with powdered carbon, and has 
obtained the metal in a fused state. It has a brilliant 
metallic appearance, and a density of 12°79. It is very 
hard, easily scratching glass and quartz, has a crystalline 
fracture, and is infusible in the oxyhydrogen blowpipe. 
Certain reactions class it with the metalloids rather than 
with the metals proper. 

Motorcar Dangers.— In view of the crusade which 
has been organised in certain of the daily papers against 
motorcars, it is interesting to read a letter from Mr. W. 
Rees Jeffreys, the administrative secretary of the Auto- 
mobile Club. He comments on the fact that during the 
automobile fortnight in Ireland over 1,000 cars were used 
on the roads of that country, and that speed limitations 
were disregarded by tacit arrangements with the police, 
who confined themselves to regulating the traffic in towns 
and villages. In spite of the legal speed limits being 
frequently exceeded, not a single accident by which any 
person has been seriously injured has been recorded. 


Great Gooseberries.—The gooseberry season for the 
daily Press is fast approaching, and we were recently 
asked to believe one of French origin. It was stated, 
under the head of “ Electricity in War," that a well-known 
scientist, Dr. Le Bon, in the course of experimenting with 
a powerful electric coil was suddenly enveloped. in flames. 
These flames he therefore predicts will be of service in 
burning up collections of shells, gunpowder, cartridges, 
and battleebips. Tho only criticism that we think it 
worth while to make is that the flames which completely 
enveloped Dr. Le Bon do not seem to have injured him, 
and we are not aware that a battleship is so much more 
combustible than a professor. 

Electric Signalling.—The Great Western Ruilway 
have adopted the Miller signalling system for the Severn 
‘lunnel, which is 4 miles and 600 yards in length. With 
the new signalling system the tunnel will be divided into 
sections of 1,200 yards length, thus permitting more than 
one train on the same line in the tunnel at the same time 
and with perfect safety. The usual semaphore signals at 
the sides of the line will be supplemented by “repeat” 
signals indicated in the cab of each locomotive before 
the cyes of the driver. This system, which can only be 
used in connection with electrical track circuit sigaalling, 
is in s iccessful operation in the Park-avenue Tunnel of the 
New Vork Central Railway. We published a full descrip- 
поп of this system when it was being tried on the Great 
Central Railway at Woodhead. 

Continental Elect:iic Railway.—The first electric 
railway in the Austrian Empire has been opened between 
Tabor and Bechin, in Bohemia It is 15 miles long, and, 
according to a Vienna correspondent, the maximum speed 
attained is only 19 miles an hour. That passenger traffic 
is strictly limited in this district of Bohemia may be 
essayed from the statement that a train consists of only 
two cars, with a carrying capacity for 40 passengers and 
36 tons oí goods. The new railway has a special interest 


from tbe fact that we believe it to be the first line to be 
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entirely regulated by the telephone. The correspondent 
in question states that there are no signals, the telephone 
being used by the driver in all cases to ascertain whether 
the line is clear. Each car is fitted with a portable instru- 
ment, which may also be used by the passengers. 


St. Marylebone Electric Lighting.—The special 
meeting, held last week, of the St. Marylebone Borough 
Council did not disclose on discussion much unanimity on 
the vexed question under discussion. A number of 
members advocated that the Council should go on their 
knees to the Metropolitan Electric Supply Company and 
ask for the best terms on which they can be allowed to 
repent of their absurd desire to purchase the St. Mary- 
lebone portion of that company’s undertaking. Alderman 
Sir Thomas Brooke Hitching, who in years past was the 
strongest advocate for purchasing this undertaking, now 
advises that a 3d. rate would be preferable to completing 
the purchase. The general conclusion, however, of the 
meeting was that the matter must be carried through, and 
that the money would have to be obtained. We are afraid 
that the St. Marylebone Council have not shown reason- 
able business capacities ovor the electric lighting question, 
and that the ratepayers will long have reminders at 
intervals that this has been so.. 


Electrical Work in India.—Our contemporary 
Indian, Engineering for June 27 congratulates in a leading 
article Lord Curzon’s Government on the enthusiastic 
encouragement it has extended to electrical developments. 
The language of the article is almost beyond us at times ; 
for instance we read that “the company promoter is an 
unavoidable oxcrescence of present-day commercialism, and 
the opportunity to exploit the unwary, which the electrical 
activity of municipal India affords, is much too good to be 
neglected. It behoves the authorities therefore to exercise 
a wise discrimination in placing contracts.” The rest of 
the leader is devoted to a strong recommendation of a trust 
formed by Messrs. Marshall, Sons, and Co. and Messrs. 
Crompton and Co. for the laying out of electric stations in 
India and for financing the same. The particulars given 
of this combination will cause much blushing in Salisbury 
House. From the same issue of our contemporary we gather 
that schemes are on foot for the electric lighting of the 
towns of Hyderabad and Chudderghaut. 


Overhead Wires.—On Monday last Mr. Markham, 
M.P., in the House of Commons asked the President of the 
Board of Trade whether, seeing that the Governments of 
America, France, Germany, Switzerland, Italy, and other 
countries have, during the last 10 years, passed laws 
regulating the methods of distributing high-tension current 
by overhead wires, which has resulted in а widely employed 
use of electricity for industrial purposes, he would say 
whether there was a single case in Great Britain or Ireland 
where high-tension current overhead wires had been 
installed. Mr. Gerald Balfour, in reply, said there was 
no ease in the United Kingdom or Ireland where bare 
overhead wires have been used for the transmission of 
electricity at high voltages for industrial purposes. The 
Department had not been asked to sanction this method of 
supply until quite recently, and was quite ready to give 
favourable consideration to each application. The matter 
had his personal attention, and he begged to inform the 
hon. member that the Board of Trade had been, and still 
are, prepared to consider each case on its merits without 
reference to any model regulations. In the cases now 
under consideration the electrical adviser will prepare 
special regulations applicable to the circumstances of each 
case. It remains to be seen how far the Board of Trade, 
after examination of special cases, will allow of complete 
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equipment for the proposed additional technological 


teaching and research are provided to a value of not 
less than 2500, 000, the Council will be well advised 
to contribute, out of the moneys annually placed at 
ite disposal under the Local Taxation (Customs and 
Excise) Act of 1890, a sum not exceeding £20,000 per 
annum towards such part of the work as falls within the 
statutory definition of technical education, subject to the 
following conditions: («) that a scheme be prepared to 
the satisfaction of the Council for the constitution, of the 
governing body, and the adequate representation of the 
Council thereon ; (5) that financial arrangements, adequate 
to the whole maintenance of the proposed work, are made 
to the satisfaction of the Council ; (c) that, in view of the 
national scope and utility of the proposed work, substantial 
contributions towards maintenance be made from funds of 
a national charaeter ; (d) that due provision be made in 
the scheme to prevent overlapping and secure co-ordination 
of the work already carried on by the University College, 
polytechnics, and other science and technological institu- 
tions, and the proper connection of the whole with the 
university; (e) that a sufficient number of scholarships, 
including free places, be placed at the disposal of the 
Council ; (f) that it be considered whether other counties 
and boroughs should not be invited to contribute towards 
the maintenance, receiving in return the right to send 
their picked scholars for instruction under the proposed 
scheme.” 


Rubber Cultivation.—In the past six or seven years 
rubber cultivation has been taken up in the Malay 
Peninsula with considerable zest. The credit for this is 
not due so much to the progressive spirit of the planter 
out there as to the force of circumstances which compelled 
him to look about for other cultivations than the coffee 
tree when the decline in price of that article of commerce 
followed the high prices ruling for coffee in 1896. Since 
that year the cultivation of the rubber tree has received 
great attention, and an auchoritative estimate states that 
at the present time in the Malay Peninsula there are at 
least 12,000 acres planted with Hevea Brasiliensis, the 
tree furnishing the Para rubber of commerce. This 


acreage represents about 11 millions of trees, presumably |. 


the whole being the progeny of the trees originally intro- 
duced by the Government of India in the seventies. Some 
figures have been published by Mr. Stanley Arden, the 
superintendent of the experimental plantations in the 
Malay States, showing the cost of opening and maintain- 
ing a plantation until it is productive. These are very 
encouraging to the planter, although he must not look 
for profits until about the sixth year, which may be 
taken to be the first productive year. Assuming a planta- 
tion of 500 acres, Mr. Arden estimates the total expenditure 
for the first five years at nearly £6,000, or an average of 
about £12 per acre, to which must be added the interest 
on all money expended. The yield per acre in the sixth 
year would amount to 25lb. of rubber, and, taking an 
average selling basis of 2s., the commercial value would be 
£2. 10s. The average cost per acre per annum for upkeep 
being £1. 16s, it appears probable that, after deducting all 
expenses in connection with the preparation and marketing 
of the rubber, the return during the sixth year would leave 
a small margin of profit. By the time the trees are six 
years old, 75 per cont. should give an average yield of 
120z., which is equal to 56 25lb. per acre. Valued at 28 
per pound, this gives а gross return of £5. 12s. 6d. per 
acre, во that, after deducting the cost of harvesting and 
marketing, there is every prospect of a fair return on the 
capital expended during the seventh year. By this time 
the cost of upkeep should have reached a very low figure, 
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while the yield should increase year by year, and should 
average at least 150lb. of rubber per acre by the time the 
trees are nine years old, and the following year probably 
200lb. 

Submarine Electric Power Cables — A paper on 
the above subject, recently presented by Mr. G. U. G. 
Holman, of Quebec, to the Canadian Electrical Association, 
is interesting reading, as showing the difficulties which 
have been met with in carrying power cables 3, 400ft. 
across the bed of the St. Lawrence River at Quebec. The 
cable, which supplies 1,000 h.p. to the Quebec Railway, 
Light, and Power Company, is used for two-phase currents, 
and was laid in December, 1901. This cable is composed 
of four 19-strand conductors, each of an equivalent of 2-0 
solid copper. Each conductor is covered: with a 40 per 
cent. Para rubber compound to the thickness of ĝin., and 
then wrapped with one layer of 3in. black insulated tape. 
The four conductors are twisted one revolution in 4ft. 
about а common jute centre with four No. 14 B. & S. 
gauge solid copper rubber-covered wires as pressure wires, 
laid in between the four heavy conductors on the periphery 
of the cable. The whole was then covered with heavy 
rubber-filled tape, and served with two layers of tarred 
jute. An armour of 30 No. 6 B.W.G. galvanised steel 
wires were spirally laid over the cable. The weak point 
was early shown to be the pressure wires. One of the 
wires open-circuited in June, 1902, six months after the 
cable was put in service. In August, 1902, a second one 
open-circuited, and iu October of the same year a breakdown 
in the cable oceurred, which showed itself on one of the pairs 
of conductors." It will be remembered that in England 
* pressure wires," or, as we call them, “ pilot wires," have 
been the cause of the breaking down of а good many elec- 
tric lighting cables, and that the practice of laying up pilot 
wires in multiple-core cables has been largely discontinued 
in eonsequence. In а new cable Mr. Holman is laying 
aeross the St. Lawrence these pilot wires are being omitted. 
The new cable will also be twice as heavily armoured. 
In the latter part of his paper the author comments on the 
smoothing out of the voltage variations produced by these 
cables. He says that, due to condenser action, the output 
end of the cable presents a smoother record curve than the 
input end. The evidence of this we should like to see, as 
attempts to get oscillographs of this phenomenon in this 
country have not been very successful. In laying such 
cables in rivers where ice difficulties in spring are as serious 
as on the St. Lawrence, care should be taken to keep the 
line of the cable at the shore ends as nearly as possible 
along the line of ice flow. 

High-Tension Training.—At the recent meeting of 
the Canadian Electrical Association, a paper was con- 
tributed by Mr. Paul Lincoln on “The Training of the 
High-Tension Engineer.” In this comparison was made 
between college training and practical experience. We 
think that our readers will all agree with the author, and 
will be pleased to read the following extracts from his 
accumulated wisdom. He says, for instance, that -the 
graduate of a college has learned how to make accurate 
measurements of power, but finds after he has been up 
against it that it is easier to measure power than it is to 
persuade the customer that his power is being accurately 
measured.” Also, the newly made graduate usually has 
a high opinion of efficiency aad can calculate the economy 
of а transmission to an excessively small fraction. When 
he becomes responsible for the operation of a transmission 
line, howover, it does not take him long to find out that 
efficiency is a vanishing quantity when compared to con- 
tinuity of operation, and that economy is not to be con- 
sidered as being in the same class as good service. The 
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‘but his wisdom is to come” 
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technical graduate, in short, may have knowledge a-plenty, 
The author rightly points 
out, however, that the great advantage of the technical 
education is that it gives the man proper equipment for 
overcoming the difficulties with which his experience is 
bound to bring him into contact. It gives him, as 
nothing else will, the power of initiative—that most 
valuable quality that a  high-tension engineer сап 
possess. There is nothing like the college education to 
equip а man for making every accident a lesson in how not 
to do it, and every failure a stepping stone to success. 
Take, for instance, the recent accident to the Niagara 
plant, in which a fire destroyed the cables on the bridge 
connecting the power-house with the transformer-house. 
The lesson to be drawn from this accident—so plain that 
he who runs may read—is that where many cables are 
run together, extreme precaution should be taken to 
protect against danger of fire. Before the occurrence of 
this fire there was little suspicion that the insulation 
of cables when lead-covered or protected by fireproof 
braid—as was the case at Niagara—is sufficient to 
maintain so fierce a blaze without the aid of some other 
combustible beside the insulation. One accident of this 
kind should suffice not only for the Niagara Falls people, 
but also for any others who have occasion to run many 
cables together. It takes a considerable time for the 
accumulated knowledge of practice to get introduced into 
technical courses at colleges, and hence we are strongly in 
favour of special courses of lectures being given at these 
colleges by practical experts. The author rightly con- 
cludes that students should not be afraid of making 
failures, as, as Mr. Roosevelt rightly says, “absence of 
failure accompanies only lack of effort.” 

Sodium Alloys in Cathodic Polarisation .— In 
this paper, which is abstracted in the current number 
of the Journal of the Chemical Society, the author 
discusses the production of hydrogen in the electrolysis 
of alkali. solutions and concludes that it is formed both 
primarily and secondarily. Lead and tin cathodes were 
polarised in a 3N-solution of sodium hydroxide and their 
potentials measured against a mercury electrode. It was 
found that the steady evolution of hydrogen from these 
cathodes is connected with a loosening of the material of 
the cathode, and this is attributed to the formation of 
alloys with the sodium. These alloys are then decom- 
posed by the water. When lead and tin are intensely 
polarised in this solution, a metallic cloud is formed. 16 
has been proved that alloys of these metals rich in silver 


are decomposed by water with production of this cloud. 


With lead, the loosening of the metal and steady evolu- 
tion of hydrogen take place when the cathode potential 
is about 0:7 volt, and with tin at 0:4 volt, referred to the 
potential of hydrogen in the same sodium hydroxide 
solution as zero. The cloud effect in the case of lead is 


produced at the potential 1:3 volts, and of tin at 1:4 volts, | 


referred to the same standard. Zine and platinum give 
rise to no cloud effect, but the metals become loose and 
porous on the surface. With platinum and lead, the 
metal is changed to a much greater extent in acid solu- 
tions than in solutions of alkalis. As this change of the 
metal is due to the action of the cathion, it appears that 
hydrogen permeates the metal more easily than sodium, 
and at the same time it definively proves the secondary 
character of the hydrogen evolution at the cathode in the 
electrolysis of alkali hydroxide solutions. The potential 
of sodium alloys with lead, tin, and mercury was measured 
in a methyl alcohol solution of lithium chloride at — 80deg. 
The results indicate that the alloy becomes eovered with a 
layer of the pure metal (lead or tin). When the potentials 


to the original temperatures. 


are plotted against the atomic concentrations of sodium 
in the alloys, the changes in the direction of the curve 
indicate the existence of the compounds Pb,Na and Sn,Na. 
In the same way, the existence of definite compounds of 
mercury and sodium are indicated. The results taken 
together show that these definite compounds are formed 
during the electrolysis of alkali solutions and are then 
chemically decomposed by the water present. Based on 
the rule that when solids are diluted with solids to 
produce solid substances the heat change is equal to the 
free energy, the author has calculated what the potentiala 
of the sodium alloys should be from the heat' change and 
the potential of sodium in the methyl alcohol solution of 
lithium chloride, and finds values in good agreement with 
those observed. 

Durability of Manganin Resistances.—Some 
time ago a number of German electrical and engineering 
concerns, the Imperial Standardising Commission of Vienna, 
and the Physical State Laboratory of Hamburg—10 bodies 
altogether—resubmitted, on the invitation of the Reichs- 
anstalt, manganin resistances which had been in use for 
periods varying between two and four years. There were 


51 resistances—manufactured by О. Wolff, of Berlin (25) ; 


Hartmann and Braun, of Frankfurt (3); and Siemens and 
Halske, of Berlin (2). They had béen tested at tempera- 
tures of about 20deg. С, and the new resulta were reduced 
The temperature coefficient 
of manganin is small; in these cases they were mostly 
positive. The maximum value recorded was-r42 х 10; 
the average would be below 10 (* 104) however. The 
redeterminations of these temperature coefficients showed 
hardly any change. Eleven of the resistances were of 
0:001 ohm, 12 of 0:001 ohm, and 8 of 0:0001 ohm. The 
determinations were made by comparison with standard 
resistances of these magnitudes. Some of the 0:01 ohm 
resistances had had to stand currents of 50 and 75 amperes; 
some of the 0:001 ohm resistances, currents of 700 amperes 
for two hours; some of the smallest resistances, currents 
of 2,000 and 3,000 amperes; a few had served for occa- 
sional control only. Most of the manganin foils had 
been kept in petroleum while under current. It results 
that 25 of the 31 resistances had changed by less 
than 0°05 per cent.—that is to say, had practically 
remained constant, since the changes lay within the 
limits of the reliability of direct reading instruments, 
Of the 10 resistances which had changed by more than 
0:02 per cent., seven were box models of large size, which 
had had to bear hard usage, being under current every day 
for three hours at the time. Only two resistances were 
judged to have failed to pass, having changed by more 
than 0-1 per cent. One 0:01 ohm resistance had decreased 
by 0:12 per cent. in 4} years. The reasons are not clear; 
the manganin had turned brown, but did not otherwise 
appear to be affected. The other case was that of a 
0:001 ohm resistance which had increased by 0°23 per vent. 
within 2} years. In this instance the petroleum had 
attacked the manganin, which was coated with a brown 
mud and crust. This latter resistance had been used 
pretty badly, the former not. On the whole, however, the 
behaviour of the manganin had been excellent, and the 
experiments bring out another satisfactory feature. e 
gauging of the resistances by the manufacturers had proved 
correct within 0°05 per cent. in all but two cases. Twenty- 
one, in fact, were correctly estimated within less than 
0:01 per cent., and Dr. Lindeck, in his report on the 
matter, adds that the firm of O. Wolff supplied a resistance 
of 0:00002 ohm, which was found correct within 0:01 per 
cent. It is, therefore, quite permissible to gauge -very 


small resistances by comparison against one-ohm standards. 
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TEMPORARY INSTALLATION AT MARLBOROUGH | this country. The whole structure covered 17,555 square 
HOUSE. feet, and about 1,700 electric lamps were used to illuminate 
it. A carriageway was outlined to it by 18 16-c.p. lamps, 
and 2,000 bucket lamps were distributed in the grounds, 


The main hall or ballroom proper was 130ft. long and 60ft. 
wide, divided into a centre hall and two side aisles by 


Although it took weeks to build instead of a night, the 
contractors (Messrs. Simmonds Bros., Limited, of Newton- 
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street, High Holborn) have considerably taken the shine 18 Gothic columns, which glittered like white marble The 
off Aladdin’s lamp by raising on the lawn of Marlborough | ceiling rose to 30ft. from cornices 21ft. above the ground. 


House a temporary palace—consisting of ballroom, smoking- 
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room, supper-rooms, galleries, etc.—a temporary erection | These cornices or entablatures were outlined with 340 
which for size and brillianey has never been equalled in | 5-c.p. lamps. The centre bore five electroliers of pure 
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crystal, each fitted with 60 electric candles with white silk | like a balcony in Piccadilly in the height of the season. 
shades, prettily draped with pink geraniums and smilax. | On one side of the room French casements led on to the 
In addition, there were 16 similar six-light fittings suspended 

from the ceiling, and 15 six-light electroliers of Louis XV. smil “Eye. R 
style in the aisles, making a total of 602 lamps for the |: FDN | К.Р а 
room. Eight 12in. fan motors were fitted in special cup- 
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48-Light Electrolier from]8upper Room. 60-Light Electrolier from Ball Room. 


boards in the walls. The floor was a beautiful teak and | lawn, squares of trelliswork upon which ivy was trailed in 
oak parquetting laid down in yard squares. Handsome | a most natural manner filling the interstices between them. 
On the opposite side large pier glasses, similarly draped, 
made the counterpart. 


6-Light Electrolier from various parts. 6-Light Electrolier from Ball Room, 


carpets, green and white silk curtains, and a profusion of | The supper and buffet rooms were similarly lighted 
flowers completed the truly magnificent arrangement. | and decorated—the larger in cream and yellow, the 
The bandstand was almost hidden amongst flowers, smaller in green and white, The smoking-room affected 
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Oriental splendour. The entablature in the supper- 
room was also outlined with 280 5-c.p. lamps, and four 
48-light and 10 6-light electroliers of remarkably hand- 
some designs were suspended from the ceiling. There 
were ample corridors connecting the various apartments, 
and others leading to Marlborough House itself ; the larger 
llery, with its oak pilasters and almost priceless Gobelins, 
ined with satin-covered gilt settees and chairs, draped and 
Aem with flowers and palms, making an ideal sitting-out 
e. 
j The electric current was obtained from the St. Jamee’s 
and Pall Mall Electric gas ed 's system by a special main 
from the street at 214 volts pressure, everything in the 
installation being controlled by а 300-ampere switch on 
the same. Three 1% cables were laid all through the 
house, running to а central part in the marquee. In the 
switchroom there was an 80-cireuit switch and fuse board, 
made by Messrs. Simmonds Bros. There was also а sub- 
main double-pole switeh and fuse board of four circuits, 
the whole being controlled by а second main switch on the 
same board. Throughout the installation every wire was 
kept apart, thus making the job as safe as if it were meant 
to be permanent. The cables used were Glover's (600 
megohms) The switchroom was well ventilated with fans. 
There was a two-pole fuse and а one-pole switeh to every 
20 circuits, connected with a two-pole main fuse and one- 
pole main switch on the same board. 

The whole installation was sub-divided into three-ampere 
eircuite, with a switch and double-pole fuse to each circuit. 
The total of 1,700 lamps included five electroliers of 60 
lights, four of 48, four of 24, one of 12, 48 of 6, and two 
of 8 lights, and 14 three-light brackets, besides the 620 
cornice lights, etc., already mentioned. АП these fittings 
were wired with a special plug adapted recently patented 
by Mr. H. Stokes, A.M.I E.E., the electrical engineer of 
Messrs. Simmonds Bros., who was in charge of the work, 
having Mr. White as foreman. The bandstand in the 
ballroom was connected with electric bells with that in the 
supper-room. There were iu all 16 ventilating fans to 
cool the atmosphere of these tent buildings. 


THE PRODUCTION OF PULSATING CURRENTS BY 
MEANS OF A MICROPHONE.* 


That a pulsating current can be set up by bringing a 
telephone receiver and a mierophone, connected up in the 
usual manner, into close proximity has long been known. 
The current becomes noticeable by a more or less loud 
humming of the telephone. No actual practical use has 
yet beem discovered for this phenomenon, though many 
uggestions have been made.t 

he necessary connections for obtaining a continuous 
note are shown in Fig. 1, where M is a Berliner micro- 
phone, S a small sheet of iron about Imm. thick, E an 
electromagnet with 300 turns, A a battery of accumulators, 
and T i 
mierophone membrane, which produces a corresponding 
change in the resistance of the microphone, also produces 
changes in the magnetic field acting on the membrane. 
If, for instance, the current increases due to any cause, 
there will be a downward motion of the membrane and an 
increase in the microphone resistance. If the circuit 
considered were a non-inductive one, this increase in 
resistance would produce a simultaneous fall in current, 
and the membrane would, in consequence of the reduced 
magnetic pull, soon come to rest. Since, however, this case 
never occurs in practice, as the self-induction of the circuit 
always produces a time lag between the phase of the mem- 
brane motion and the corresponding current phase, a con- 
tinuous vibration of the membrane occurs. The frequency 
of thie vibration is such that the time lag between the two 
phases becomes equal toa quarter of the wave-length of the 
resulting pulsating current. 

Since this necessary condition of continuous vibration is 
fulfilled, and yet the phase difference between volts and 

* Translation of an article by E. von Lichen and E. Reisz in the 


Rekirotechnische Zeitschrift for June 25, 1903. 
T ¢.g., Siemens and Halske's German patent, No, 107,839 of 1898. 


ey. It will be seen that every change of the. 


amperes can never quite equal 90deg.,in consequence of 
the ohmic resistance of the circuit, the action must be 
aided by the mass of the membrane and other circum- 
stances. 

Experiments have, moreover, shown that the phase 
difference between current and voltage is nearly 90deg, 
80 that Helmholtz's formula is applieable for the approxi- 
mate determination of the frequency. In accordance with 
this formula, the time of swing is 

AL 


t= W loge 


x 
J 9, 


where L =the coefficient of self-induction ; 
W =the resistance ; 
J'=the current amplitude corresponding to the 
maximum change in resistance ; 
J=the difference between J’ and the real current 
amplitude. 


Fie. 1. 


It will be seen that the time of swing is a simple func- 
tion of the self-induction of the circuit. It follows, there- 
fore, that the frequency of the note set up with the above 
described arrangement of apparatus will also be a function 
of the self-induction, although the connection is much more 
complicated in this case, owing to other interfering actions. 

Experiments carried out with apparatus such as that 
shown in Fig. 1 indicated that the range within which tho 
frequency could easily be varied was about 300 to 1,000 
vibrations per second. 

The experimental arrangement allowed a series of 


different self-induction coils, J, II.. . (Fig. 2), to be 
inserted into the microphone circuit by means of the key- 
board, 4,4, . . . 


The notes thus produced were readily heard in a tele- 
phone, T, connected to the circuit through a secondary 
winding, and they could easily be made audible in a large 
hall by means of а so-called loud-speaking telephone. 


M 
6 — A 
У, , 082 
. 
ип 
— 
: t, 2 t; 
l= 0,25 АМР 
| d 
A 


Fie. 2. —M, Microphone; E», Electromagnet with secondary winding ; 
T, Telephone; A, Accumulators; і 12, Self-Induction Coils; 
(1 ta, Keys. 

The coils employed were equal in size, the length of 
winding space being 26mm., the inside diameter of the 
coil 15mm., the number of turns 500, and the approximate 
resistance 5:4 ohms. The value of the self-induction of 
the different coils was determined by the section of the 
iron cores (iron wires). When notes whose vibrations 
exceeded 600 per second were required, it was necessary, 
во as not to weaken the field acting on the membrane, to 
reduce the original self-induction. This was accomplished 
by connecting a capacity (small Leyden jar) in the secondary 
circuit. 

It seemed impossible to obtain vibrations lower than 
$00 per second because of the large self-induction and, 
consequently, great throttling action on the current 
amplitude. 

The simple manner of varying the frequency and the 
sinusoidal character of the current waves are great advan- 
tages in favour of this arrangement as compared with 
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wee 


tuning-fork and atretched-string interrupters. On this 
account the method may find advantageous use in 
Mercadier’s multiplex telegraphy. In a slightly modified 
form it might also be employed for measuring purposes, 
such as the comparison and measurement of self-induction 
coefficients, eto. 


MUNICIPAL ELECTRICAL ASSOCIATION. 


The meeting on Thursday, July 16, was held in 
Nowoastle-onTyus. The members were welcomed by the 
Mayor, who in his speech referred in most complimentary 
terms to the municipal tramways and to the tramway 
manager Mr. А. E. Le Rossignol Speaking as the 
manager of the Newcastle and Gateshead Gas Company, 
he had no objection to municipal competition all the time 
the Bermondsey clause was adhered to and the rates were 
not called upon to make up the deficits. 

Mr. Gerald Stoney, as chairman of the Local Section of 
the Institution of Electrical Engineers, also welcomed the 
members. : 

Alderman G. Pearson's paper was then read on 


The Sphere of Utility of a Power Company. 


BY ALDERMAN. G. PEARSON, HON. SOLICITOR, CHAIRMAN 
OF THE BRISTOL ELECTRICAL COMMITTEE. 


In the face of the fact that power companies are with us, and 
&re apparently come to stay, it is, the author thinks, the duty 
of an association such as this to carefully consider the extent to 
which they may be utilised in the interests of the municipalities 
and other local governing bodies of this country whose electrical 
interesta are generally in the hands of gentlemen who are 
members of this association. Those who see in power com- 
panies the panacea for all the trading ills to which the municipal 
and manufacturing flesh is heir are, the author thinks, wrong, 
and are only a little more wrong than those who see nothing 
worthy of support in power companies, and look upon them all 
as the nat enemies of all reg gren The truth in this, 
as in so many other questions, lies in the mean. Power com- 
panies may be useful to some municipalities, whilst in the oase 
of others their services are not requi 

Within the recollection of most of us, companies were 

‘formed for the purpose of exploiting every suitable and unsuit- 
. able area for electrico lighting purposes, and most of the oom- 
panies came to an untimely end, and all the shareholders 
obtained for their money was the honour of holding the shares 
-and peying the calls upon them, and they were seldom worried 
by considering the particular rate of dividend with which they 
would remain satisfied. We see the same feverish state of 
pushing in the case of power companies at the present time, 
„nd we may reasonably ask whether the result will or will not 
be the same. The whole of the large towns are now occupied 
either by municipally-owned works or works owned by com- 

ies, by far the larger proportion being owned by muni- 
cipalities. The promoters of the earlier Power Bill did not err 
on the side of modesty. They certainly asked for all even they 
eould 55 or unreasonably ask from Parliament, with 
the result that their Bills were opposed and thrown out by par- 
liamentary committees. Later Bills were more astutely drawn, 
and some show of respect for the rights of persons in possession 
was evinced ; but still the claim to enter large towns already 
covered by a municipally-owned undertaking was insisted upon, 
but the result has been that all large towns have as yet been 
excluded from the operation of the power companies, as will be 
seen from the accompanying list, which gives the title of the 
Act and the towns excluded therefrom : 


County of Durham, 1900. —South Shields and Sunderland. Also Fell. 
ing and Hebburn, except for through district. 

Lancashire, 1900. —Manchester, Stockport, Liverpool, Bootle, Salford. 
Part of Bolton excluded for all purposes, and no right of passage 


шоп district. 

North Metropolitan, 1902.— Willesden. 

South Wales, 1900.—Cardiff, Newport, Swansea, Neath, Barry, 
Rhondda, Briton Ferry (excluded for four years), Abercarn, Aber- 
tillery, Ebbw Vale, Margam, Mountain Ash, Tredegar. 

Clyde Valley, 1901.—Paisley and Hamilton, extept for passage 
through district ; Glasgow for all purposes ; Partick (Beauchief and 
Norton parish excluded) ; Kinning Park, Govan, and extensions of 
Govan, Port Glasgow. 

Derbyshire and Nottinghamshire, 1901.—Nottingham, except as to 

ight to pass through ; Derby, as at passing of the Act, and also as 
to contemplated extensions. 

Yorkshire, 1901.—Bradford, Leeds, Sheffield, Barnsley, Batley, Brig- 
house, Dewsbury, Doncaster, Keighley, Morley, Ossett, Pontefract, 
Pudsey, Rotherham, Todmorden, Wakefield, Shipley, Huddersfield, 


Halifax. 
Gloucestershire, 1902.—Oheltenham and Gloucester. 


Leicestershire and Warwickehire, 1902.—Leicester, Ooventry, Sutton 


Coldfield, Aston Manor, Rugby, Royai Leamington Spa; Lough- 
borough (including Nanpantan, Thorpeacre-cum-Dishley, Hathorn, 
and оошо); Erdington, Nuneaton, Chilvers Coton, Market 
Harborough, part of area of Midland Electric Light and Power 


Company. 
Kent, Io03. — Dover River, Ewell parish, and Isle of Thanet. 


In some few instances towns have been included by negotia- 


tion, but the general result has been the exolusion of the large 
towns 
of Parliament the House of Lords Committee has decided that 
the city of Bristol shall be included within the area of supply 
of the Somerset and District Power Bill, and that the lar 

towns shall be included within the area of supply of the North- 
Western Electricity and Power Gas Bill, and it remains to be 
seen whether the Committee of the House of Commons will 
follow the lead of the Committee of the House of Lords in 
this respect. The general scheme of a Power Bill is to cover a 
large area, to distribute at high tension to large individual con- 
sumers for 
‘t authorised undertakers” for power or light. They claim 
economy of working, cheapness of coal supply, and purport to 
offer a supply at a cheap rate. 
the power companies and their authorised charges. 


essing their own supply ; but in the present session 


wer purposes, or to ‘‘authorised distributors” or 


Below is given a list of some of 


AS TO PRICE AND DIVIDENDS IN ACTS. 


* k э 8 
am 5 Re * N 
Tied ла: it. i Price. |" Price. i Dividead. EN. 
if | LESS 
County of Durbam, | лоо | «4 ad 44. | 5s. ſor 11 None 
1900. over 100 id | 
отет 2CO 
Lancashire, 100 44 24. 4d. | 5s. for 111 None 
1900. 200 Id. 
over 400 
North Metropolitan, 100 44. | 2d. 4d. | 55. for М hx | ss. lor 141 
: 1900, 1902. over 200 
Newcastle-on-T) ne, оо 74. | gs. for 111 4s. fer 132 
1900, 1902. under 400 2j». 
Ww } 
шас лу: шаш 400 ahd. St. for 1]X | 57. for i 
1900, 1903. aver 400 


Walker & Wallsend 
Gas Company. 


1899. 
Clyde Valley, 400 
1901. over 
Cleveland & Durham] 400 | 34. 
1901. over 400 | 
Derbyshire and | 
Nottingbam, 400 3g 2d ajd. | 4s. for 111 4s. for ths 
1901, 1902. | 
— ET 
Shannon Water, andern 2 
1901 over 400 2d. 


* 
Charges per quarter 105 
per E. H. P. plux 34. per 
B. O. T. U. fest. $000 


if necessary add 207 for 
supply to other tban A U. 


Cornwall, 200 3. 
1902. 200t0400| 2d 
over 400 td 


Gloucestershire, 


Kent, 1902. 


Leicestershire and 

‘Warwickshire, 
1902. 

Somerset Bill, 
1903. 


$* for 13% 


Ss. for 111 


The next table gives a list of large companies now at work 
showing the charges they are now makiug for power and light, 
from which we give the following extracts of lowest figures : 


City of London and Electric Corporation.—Lighting: March and 
mber quarters, 8d. for first six per 8 c.p., 2d. after; June and 
September quarters, 8d. for first three per 8 C. p., 2d. after. Power: 
24d. first units each quarter per kilowatt of maximum demand 
(1d. unit in excess net) on а three years’ agreement. 
Newcastle and District Electric Supply Оотрапу. — ighting : 44d. 
maximum charge, 5 per cent. off accounts psid by March 1 follow- 
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ing issue. Power: 24d. first 200 hours per quarter, ld. after on 
maximum demand system; 14d. flat rate if desired. 
Newcastle Electric Supply Company.—Lighting: 44d. and Id. on the 
maximum demand indicator system. Power: 14d. per unit flat rate. 
Trafford Park.—Lighting: 4d. up to 400 hours per annum, 14d. for 
all in excess. Power: 144. for first 1,200 hours per annum, 4d. for 
all in excess. 


From the corresponding list of large towns with municipal 
supply we take the following : 


Bradford.—Lighting : 44d. per unit, less 24 per cent. discount and 
free supply of incandescent lamps. Power: 14. per unit net con- 
tinuous a during working hours per day ; heating and intermittent 

wer, 2d. 

Print. — Lighting : Ба. per unit evening, 34d. other times, subject to 
sliding scale of discounts up to 50 per cent. on quarterly account of 
£500 in winter, £250 in aummer. Power and intermittent power: 
lid. subject to discount up to 20 per cent. on quarterly account 
of £600 


Edinburgh.—Lighting: 3id., consumers using 1,000 units and above 
are entitled to rebates up to 25 per cent. for 60,000 units or over. 

Power: 14d. net, with minimum charge of 40s. per annum if energy 
is measured by separate meter; or ld. per unit for power used con- 
tinuously, with the exception that if used during the hours of 
maximum load for the four winter months, the price then is to be 
at the lighting rate. —A minimum rate of £20 per annum will be 
charged in the account for the term ending May 15 to consumers 
whose consumption during the preceding 12 months does not exceed 
604 units for lighting purposes. 

Hammersmith.—Lighting: 6d. first hour, 3d. for all additional con- 
sumption ; 24d. per unit, with rental charge of 1s. 3d. per quarter 
per 8 c.p., minimum charge 138. 4d. per quarter. Power: 14d. all 
current consumed daytime ; if used between the hours of 6.50 p.m. 
and midnight a further charge of £1 per month per kilowatt 
demanded during those hours is made ; 24d. per unit flat rate ; 
heating, etc., 24d. flat rate. 


Liverpool.—Lighting: 33d. up to 3,000 units per quarter, and ód. in 
excess. Power: 2d. up to 5,000 units per quarter; 134. in excess 
of 5,000 units per quarter. 


The following are the charges now being made by the few 
power companies now in operation for the supply of power, so 
far as it has been possible to ascertain them : 


Durham.—4id. and 14d., with discounts according to the load taken 
up to 41 per cent. 

Gateshead and Jarrow.—4d. and 14d., with discounts according to the 
load taken up to 41 per cent. 

Midland Power Company. —14d., or on the Wright system 3d. for the 
first hour and ‘826d. after. 

North Metropolitan. —74. first hour, 14d. after, with discounts. 

South Wales Power Company.— Under 100,000 units per annum, 1£d.; 
100,000 to 150,000, 13d ; 150,000 to 200,000, 18d.; 200,000 to 
250,000, 14d.; 250,000 to 500,000, 1gd.; 500,000 to 750,000, 14d.; 
750,000 to 1,000,000, 14d.; and over 1,000,000 per annum, 1d. 


From these tables it will be seen that the municipalities 
are supplying current for power and light at a much cheaper 
rate than the average company, and the author sees no reason 
why, when municipal power loads grow, they may not supply 
current for power purposes cheaper than a power company, as 
they now supply cheaper for lighting purposes than the average 
lighting company, and as they are now supplying at a much 
cheaper rate than the authorised price given to companies ; 
but it may be properly said that the power companies never 
hope to obtain the prices they fix as their maximum, but if this 
is the fact, it may reasonably be asked, Why fix the price so 
high ? ; what possible use is it to fix a large price and take the 
discredit of doing во, when you know that you can never in the 
course of your business get it? A little further consideration 
will show why this is done; there is a **sliding scale" to be 
considered. 

The author's idea of the proper function of a sliding scale is 
to induce company directors to secure an economical and efficient 
management, whereby the consumer obtains the article he 
requires at the cheapest possible rate, and the shareholders 
of the company participate in the economies by receiving an 
increased dividend as the price of the article is reduced ; but 
if you wish to avoid responsibilities and still secure increased 
· dividends you have only to fix your ‘‘standard price” sufficiently 
high to secure expensive and inefficient management and still 
high dividends to the shareholders. The author puts the case 
with which he is most familiar, that of the Somerset and District 
Electric Power Bill of this session, in which case he thinks the 
financial clauses are unsatisfactory. 

Power is taken to issue £750,000 ordinary shares of £1 each, 
and also to borrow £250.000 under conditions to which it is 
unnecessary to refer. The dividend is limited to £10 per cent. 
per annum on the capital of the company," but the company 
may in addition to the dividends authorised under the Act 
make good any deficiency in any previous dividends which have 
fallen below the standard rate of dividend. 

Power is taken to divide the shares into “preferred half 
shares" and ** deferred half shares,” thus securing the benefit 
of preference shares {о the serious injury of the customers 
of the company, because, as the £10 per cent, dividend is 
payable on the capital of the company, the company can 
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charge £10 per cent. on the whole capital, including the 
* preferred half shares," as against the customers of the 
company, although it does not pay it to the holder of the 
“© preferred half share," but applies it to increase the divi- 
dend of the ‘‘ deferred half share." The result of doing this 
business in thls way is to charge the consumer £10 per year 
for each £100 of the capital of the company, whilst if the 
capital was raised by means of preference shares and ordinary 
shares the preference shares would receive, say, £5 per oent., 
and the ordinary shares would receive £10 per cent., and 
assuming both classes of shares to be equal, it would oost the 
consumer £7. 10s. for each £100 of the capital, subject to 
a slight variation if a greater number of one class shares 
than the other were issued. The extra £2. 10s. per share 
interest will increase the dividend on the ‘‘ deferred half 
shares" to £15 per oent. per annum, instead of £10, as 
stipulated in the Bill. This increased charge of £2. 10s. per 
cent. to the consumer means that before he can claim a 
reduction in the price for the current, he must pay at the rate 
of £25 per 1,000 extra for the capital of the company, which 
will amount, when the whole £750,000 of the capital is called 
up, to an extra charge of £18,750 per year on the users of the 
current. In addition to this, the arrangements proposed as to 
the relations between price and dividend" are, the author 
thinks, unsatisfactory. The standard rate of dividend is fixed 
at £10 per cent., and the standard price at 3d. per unit (these 
figures were altered by agreement to £8 for standard rate of 
dividend and 24d. standard price.) 

Provision is then made for яп increased dividend of 5s. per 
cent. in respect of each 14 per cent. by which the average price 
charged by the company has been below the Standard prioe. 
Putting it shortly, the dividend is increased £1 per cent. for 
each £5 per cent., the price charged by the company is reduced 
below the standard price of 3d. 

If the company succeeds in selling its current at the price 
now charged by Bristol (omitting all reference to disoount)— 
namely, 14d. per unit—the actual price would be £50 per cent. 
below the standard price” authorised; and as the share- 
holders are entitled to £1 per cent. dividend for each £5 per 
cent. reduction in the price charged, they will be entitled to a 
£10 per cent. dividend in respect of the reduction of 50 per 
cent. They would thus be able to obtain an additional £10 per 
cent. dividend on the whole capital of the company ; and as 
none of this additional interest would be payable to the holder 
of the ‘‘ preferred ehare,” it would be sufficient to double the 
£10 per cent. interest on the ‘‘deferred share" and increase it 
to £20 per cent., in addition to the £15 per oent. secured, 
as I have before explained, thus securing a right to receive 
a 7 cent. and not £10 per cent. dividend as stipulated in 
the Bill. 

We have here the sliding scale at its best in the interests of 
the company, but can the same be said for the consumers; and 
it is fair to the promoters of this Bill to say that they are not 
much worse than their fellow-promoters. Parliament, in its 
wisdom or otherwise, has reduced the sliding-scale system to 
the point of absurdity. 

А large town having а large demand may and does, as a rule, 
run its undertaking at a cheaper rate than а company, as will be 
seen from the table below, and it generally runs it at a profitable 
rate also. 


RETURNS OF METROPOLITAN ELECTRIC UNDERTAKINGS, 
Extract from Electrical Engineer, Oct. 17, 1908. 

Cost of plant to companies, 19°2 per cent. more than municipalities, 

Charges by companies to consumers, 52 per cent. per unit more than 
municipalities. 

Costs of production, 8°8 per cent. more than municipalities. 

RETURNS OF PROVINCIAL ELECTRIC LIGHTING UNDERTAKINGS, 

Coat of plant to companies, 25°5 per cent. more than municipalities, 

Charges by companies to consumers, 41°4 per cent. per unit more 
than municipalities. 

Costs of production, 33°6 per cent. more than municipalities. 


It will, the author thinks, be clear from the foregoing remarks 
and the figures quoted that, £o far as large towns are concerned, 
а power company has nothing to offer in the best interests of 
the consumers. 

There are many reasons for this: first, corporations pay 
in cash, and therefore get cash terms, companies frequently 
do not; secondly, corporations are not tied in any way to 
manufacturers as companies sometimes are; thirdly, corpora- 
tions have no watered capital, usually represented by promotion 
and other expenses in companies’ accounts ; fourthly, the credit 
of corporations is firmer and capitalis raised cheaper by them 
than by companies—indeed, the relative decline in municipal 
credit is not so great as the decline in the national credit as 
represented by consols, even allowing for the reduction in the 
rate of interest on the latter; fifthly, corporations always can 
and generally do command the best engineering talent in the 
market. Iu the face of these facts the figures given before 
cause no surprise ; we might legitimately express both surprise 
and regret were it otherwise. 

It must not, however, be assumed that because a large town 
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petition, which may become injurious to municipalities and 
ruinous to companies. 

Mr. A. B. Mountain, of Huddersfield, agreed with the 
author that in large towns the local stations could supply 


electrical energy quite as cheap as a power company—in 
fact, he thought past rience proved that they could 
supply more cheaply. ith regard to the smaller towns, 


it was a moot point whether the local interest secured by 
municipal ownership should not more than compensate for 
the advan claimed by private enterprise. 

Mr. R.S. PORTHEIM said that as the paper showed cables 
were the greatest outlay the power companies had to incur, 
with overhead lines they could reduce the cost of trunk 
mains from £6,000 to £600 per mile. He looked upon 
this as being the crux of economic power distribution. 

Major-General WEBBER said that in 1830 an Act was 

to facilitate the construction of direct railway lines 
coal-pits to large consuming districts. This Act had 
been scarcely used at all, but he thought a similar Act was 
5 9010 to enable electric power mains to be carried out 
lally from power stations to large consumers. An 
examination of Ordnance maps would show that a straight 
line drawn through a county in England crossed, as a 
rule, six or seven fences in a mile. This meant three 
supporte for the cables in the average field, which could 
not be looked upon as being obstructive to agriculture. 

Owing to the paper having been taken as read, the 
discussion was then adjourned until Friday to give members 
a chance to peruse it. 

Mr. J. J. STEINITZ opened the discussion in Middles- 
brough. He asked on what grounds companies should be 
excluded from towns when they only asked for permiasive 
powers to supply. Those towns which gave a cheap supply 
of electrical energy had nothing to fear. He was pleased 
to say that the Weet Ham Corporation, which might rightly 
be considered an extremely liberal one, did not Таша to 
give a power company this permissive right. Ав rds 
the figures of cost of supply, he said that the Newcastle- 
on-Tyne Supply Company received only 1:85d. per unit, 
while the County of Durham Power Company only obtained 
on the average 1:454. These were below the average 
prices for large towns, and he thought that the people 
should be allowed to have the cheapest supply. 

Mr. R. A. CHATTOOK, of Bradford, said there was a 
strong objection to allowing the streets to be pulled up b 
the power company when these streets were already we 

with other mains. He thought the corporations did 
not object to cheap supply, but that the other objections 
to the power company was such that if these companies 
could not show considerably reduced charges, it would be 
inadvisable to admit them into the town. 

Mr. КовЕкт HAMMOND informed those present that the 
Somerset Electric Power Bill had been passed by the com- 
mittes of the House of Commons. It was a curious fact 
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that until тди по 5 ра pev] been given 
against municipalities, who thought the protection 
as long as they did their work well. He that 
this competition was equally inadvisable with electric 
power as it had been proved to be with gas supply. The 
comparison Mr. Steinitz had made between the av 
рше and those for Newoastle-on-Tyne was not fair. 

ey must also remember that the power companies were 
able to offer under their Bills discriminating rates, which 
was not the case under an electric lighting order. 

Mr. W. L. MADaEN said that the North Metropolitan 
Electric Power Company had contracts in hand for 
furnishing 15,000,000 unite per annum at rates from 1d. 
up to l'ád. It was unfair to compare figures in the 
schedules as Alderman Pearson had done. There were 
certain municipal stations in London, such as those of 
Islington and St. Pancras, which were not ‘any too 
successful, and which did not supply at cheap rates. He 
noted that Alderman Pearson said that 5 oould 
command the best engineering talent. ies could 
not issue royal commands in this way, but they enlisted 
the services of good engineers. 

Bailey MAoLAY, of Glasgow, urged those 55 to do 
good work, and not to waste time in fighting against 
invidious articles in the Press. 

Mr. R. С. QuIN said that they must do justice to the 
power companies, and he did not think the paper before 
them т quite fair. They аА ее when ard 
parin es as to capital cost that the pioneering wor 
of еее lighting ча done in London.: In the country, 
on the other hand, all the best towns, from an electric 
supply point of view, were in the hands of the municipalities, 
who ought to be ashamed if they could not do better than 
electrical companies in small towns. He quite agreed that 
electrical companies could buy for cash more cheaply than 
municipalities, owing to the stringent labour and other 
clauses which corporations inserted in their ifications 
for plant. In any ease, he thought that electric energy 
should be supplied from large stations in the future, and it 
might well be that municipalities would join together in 
establishing such stations. In any case, wholesale supply 
must come. 

Mr. J. E. Ерасоме, of Kingston-on-Thames, said that 
it was not right for Parliament to first give powers to 
corporations and then, after a supply has been established, 
to let the companies come in and take over the best 
consumers. 

A vote of thanks was then given to Alderman Pearson 
for his interesting paper. 


The following was the next paper taken 


Electric Traction as Applied to the Newcastle 
Tramways. 


BY A. E L. ROSSIGNOL, GENERAL MANAGER AND ENGINEER, 
NEWCASTLE CORPORATION TRAMWAYS. 


Every system of electric power supply is influenced in its 
general design by the requirements of the system it has to 
supply with power, and by the local conditions affecting the 
sites available for the power station, their position with refer- 
ence to the system to be supplied, and also to the supply of 
fuel and water supply for condensing purposes. The site finally 
adopted does not as a rule fulfil all the ideal requirements, but 
is generally the result of а compromise which forces the power 
station to develop along „ and lays down definite 
limits of economy of working costs, and these limits can only 
be altered by extra expenditure of capital. The latter may 
overcome some of the difficulties presented by the position of 
the site and enable greater economy to be attained would 
otherwise be the case, but at the same time involves extra 
charges against revenue on account of interest and redemption. 
Ultimate real economy can only be obtained if these extra 
charges are leas than the working costs which would otherwise 
be necessary if this extra capital expenditure had not been 
made, and the author thought it might be of interest if in this 
paper he attempted some investigation into the influence of 
such additional capital expenditure on the cost of current at 
the tramway power station in Newcastle. He proposes to take 
as a basis an output of 7,000,000 units per annum, which will 
be approximately the output for the present year, and to show 
ee of the different factors on the cost 
per unit, 
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The town of Newcastle is built on the north side of the 
River Tyne, and the tramway system is, therefore, fan-shaped 
in outline, corresponding with the development of the town 
along the river bank. The Oorporation possessed land 
practically at the centre of the fan, and this land, consisting 
as it did of an old valley filled in with loose earth, was not of 
great value for building purposes, and so was handed over 
to the Tramways Committee for the power station site. It 
had the advantage of being nearly at the centre of gravity of 
the system, so that direct current at 500 volts could be used 
with very little loss in feeders, but it had the disadvantage of 
being a quarter of a mile from the river and at a height of some 
80ft. above low-water mark, so that condensing water would 
be costly to obtain, and it had also the disadvantage, though 
alongside the railway, of being situated at one of the 
busiest parts of the line, and, therefore, it would be difficult 
to arrange shunting facilities for the coal wagons. Still 
another disadvantage lay in the fact that the land was all filled 
in ground, and therefore expensive foundations were necessary ; 
but, on the other hand, its value was low for the same reason. 
The foundation for the chimney was effected by excavating a 
space 30ft. square and driving piles to the number of 49 over 
this area. These piles only penetrated some 20ft. through 
the earth, and there is every reason to believe their further 
progress was stopped by an old stone- paved road which 
formerly existed in the valley at this spot. Оп the top of 
these piles a block of concrete was formed, 15ft. deep by 30ft. 
square, and on this the octagonal brick chimney was erected. 
The foundations for the rest of the buildings consisted of 
blocks of concrete interlaced with steel rails, which were 
bolted together throughout their length to give strength, and 
these blocks, one for the boiler-house and one for the engine- 
house, practically float across the former valley on the soft 
filled-in earth. Where some of the original hard ground of 
the sides of the valley was encountered at the ends of the 
engine-house block, it was excavated and filled in soft so as 
not to convert the block of concrete into a huge girder, resting 
on supports at its two ends, should the ground in the centre 
of the valley subside in any way. The buildings erected on 
these foundations consist of steel stanchion frameworks, on 
which the roofs were erected first of all and the sides after- 
wards filled in with brick walls ; the engine-house first erected, 
being large enough for three times the present output, and 
built во as to be capable of easy extension, whilst the boiler- 
house was only large enough for the present output, and is now 
being extended. As the firing floor level is considerably below 
the railway level and parallel with it, the steel framework of 
the building was extended along the site во as to form a double- 
track viaduct for the accommodation of trains of coal wagons, 
and to enable easy extensions of the boiler-house to be made 
by the filling in of this framework with walls, roofs, and coal 
bunkers. 

In the present boiler-house eight Lancashire boilers, 3Oft. 
by 8ft. 6in. diameter, were installed together with superheaters 
to three boilers and an economiser of 480 pipes, whilst the 
water-feed arrangements consist of а Weir pump, injectors, 
and a double-armature three-throw electric pump, with specially 
large feed-water tank as a reserve in case of a failure of the 
water supply. Above the firing floor is a large self-trimming 
coal bunker, so arranged that the oldest coal discharges first, 
thus avoiding ав much as possible' the risk of self-combustion 
to which the small Northumbrian coal used is very liable if 
stored for any length of time. The railway wagons are handled 
on the tracks above the bunkers by an eleotric locomotive, and 
discharge direct through their trap doors into the bunker below. 
From the bottom of the bunker the coal falls through an 
automatic weighing machine above each boiler, and is delivered 
by that machine as and when required into the hoppers of the 
automatio stoker below. The ash and clinker raked out of the 
fires falls into small wagons in the ash space below the firing 
floor, and is wheeled along to an electric lift and elevated into 
а bunker from which it is discharged into carts. Lancashire 
boilers are very satisfactory for use with a tramway load, as 
they contain at all times a large reserve of power in the shape 
of water heated to the steaming pressure, but their efficiency 
and life depends on the care taken of them, and, therefore, 
each boiler is thoroughly cleaned once in eight weeks, inside 
and out, mountings overhauled, and flues cleaned. 

In the engine-house there are four generating sets, whilst a 
fifth one of 5,000 h.p. is being added ; the present sets are all 
vertical engines, coupled direct to compound-wound direct- 
current dynamos. Опе engine is of triple-expansion high- 
speed type, giving an output of 400 kw.; two others are of 
compound slow-speed type with Corliss gear, each giving an 
output of 635 kw.; and the fourth is of triple-expansion slow- 
speed type with Corliss gear, giving an output of 1,500 kw. 
From the dynamos *he current passes by the ordinary type of 
traction switchboard to the various feeders for tramway and 
lighting work. In the engine-house there is also a motor- 
driven booster for charging а battery of 1,500 ampere-hour 
capacity placed at the top of the office block. For securing 
an ample supply of water for the surface of condensers 


attached to each ne, the following special arrange- 
ments were adopted. The whole of the river bank at this 
part is occupied by a wharf, at the back of which a site 
was obtained, excavated to about high-water mark, and 
concrete retaining walls, and roof formed for a pump-house. 
Two 15in. suction pipes lead from apertures pierced through 
the quay wall below low-water mark, across the wharf to the 
pump-house, where two high-lift centrifugal pumps draw the 
water from the river and force it through a 24in. pipe to 
the power station. After passing through the surface con- 
densers there it returns by another 24in. pipe to the pumping 
station, where the water passes through a turbine on the end 
of each centrifugal pump shaft, and returns to the pump about 
50 per cent. of the power used to pump the water up, the 
remainder of the power being supplied by an electric motor 
mounted on the same shaft. 

From the foregoing description it will be seen that an 
attempt has been made to get over the two chief disadvantages 
of the site—namely, the difficulty in the supply of fuel and in 
the supply of condensing water—by the expenditure of addi- 
tional capital, and the author has worked out in the following 
table the total cost of producing energy, inoluding all capital 


TOTAL Cost РЕК UNIT ror GiNERATING ENERGY, INCLUDING ALL LABOUR, 
MATERIALS, MAINTENANC?, CAPITAL CHARGES, DEPRECIATION AN D 
MANAGRMENT EXPKNSEs. 


COST PER UNIT 
jo pence, basei on as 
out ut of 7 000 000 

„UBILE per annom 


ITEMS OF EXPUNDITURE. 


! 
Capital Charges on cost of Land for Siding 
Pe aril Я » а Ы Bunkers and Siding . 
Total | a Automatic Weighing 
Charges Machines and Stokers 
for supply, | Annual Charges for Maintenance and Repair of 
handling. above CIEL ME p 7 
and | Cost of Fuel used 


disposing of | Labour and energy handling Coal Trains, and 
Fuel cost of Terminal Charges . 

Labour and energy for Stoking .. 85 
s "i disposing of Ashes 


` ParT B. | Capital Charges on cost of Bbilers А 
Feed Arrangements . 


ea | Е у у Superbeaters and 
for stein © , EÉconomisers ET 
Generating даан Сан for Maintenance and Repair of 
Ка б Labour and Material for cleaning Boilers & Flues 
€ 035. Cost of Feed-water used. : - 
Parr С | Capital Charges on cost of Engine and Dynamo 
Plant oe 
Total M 245 Switchboards and 
Charges Connections А 
for Current „ Battery and Booster 0:031 
and Annual Charges for Maintenance and Repair of | i 
Generating above is ^s i 4 0*221 
Plaut Labour running Engines. . T — 0:035 
158 | ОП Waste and Stores - 2 ae ee | оого 
Ue | Storekeeper and Clerking work 0:006 
Paki D Capital Charges on cost of Surface Condensers 0:007 
Total Charges is 8 Pumping Station and Pipes 0'084 
for supply of | Annual Charges for Maintenance and Repair of 
Condensing ! above. a i ae 26 M 0:006 
Water Labour running Pumping Station 0:009 
оо! Energy for running Pumping Station осоо, 
a ы æEà?dꝙꝙꝙ—;— шыш „сш л MES E MD, 
| Capital Charges оп cost of Land for Power Stn. 0034 
Part E. | А УУ Foundation for | 
| Power Station { °° VO 
Total з ТР Buildings for 1 
General Power Station | 9:999 
Charges Labour Charges on Cleaning and Maintenance 
on of above ; d ($^ lu us 0:007 
Undertaking | Engineering Superintendence of Plant. ongo 
Management and Office Expenses if run as a 
0 301 separate concern v "T - я 0-035 
| Rates, Taxes, and other charges .. 0:069 
0:794 Total Charges of all kind .. 0:794 
o 080. Depreciation and Reserve Fund.. ‘ 0°086 
o ХКО. Total Cost per Unit 0:880 


charges, depreciation, taxes, etc., and has added management 
expenses, assuming that the power station was run as a separate 
concern. If the extra capital expenditure on the siding and 
coal bunkers had not been made, it is, of course, only possible 
to estimate what effect the carting of fuel and hand firing 
would have had on the cost per unit, but from enquiries the 
author made at the time, the cost would not have been less 
than the following revision of part A of the table of costs shows: 


r ß poke TEE EOS UO deu ына 0:180 
Labour, trimming eo]!!! 8 0:005 
Labour, BORING ККУУ T8 0:029 
Labour and energy for disposing of ashes 0:007 

0221 


as against a cost for part A in the other table of 0:104, or an 
increase of total cost of 0:907а. per unit. Had the extra 
expenditure for the condensing plant not been made, part D of 
the table of costs would not have existed, but the coal con- 
sumption and water consumption would have inoreased, 
and, in addition, the plant would not have been capable 
of giving the same output that it gives at present, On one 
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occasion, when one of the circulating water mains broke down, 
the engine plant was ranning non-condensing for five days, and 
it was found that the coal expenditure had increased 50 per 
cent. over any five similar days, therefore the coste would not 
have been less than the following : 


Inorease in cost of firel...........cccccssccesccoccscesscccescccesseece tene “070 
Increase in cost of water .............................әә%5,евввз6 вз. 5... 003 
073 


a total increase of ‘073d. per unit against a saving of 0°056 by 
the abolition of the condensing plant, or an increase of total 
cost to 0:897d. per unit, whilst in addition the plant would not 
have been running under such favourable conditions or have 
been capable of giving the same output. 

Mr. ROBERT QUIN opened the discussion, and commended 
the author for the very clear paper he had presented. It 
would have been even more interesting if they had seen the 
station before hearingthe paper. Considering the difficulties 
of the site, the scheme seemed a very courageous one, and 
these difficulties had by the author’s showing been success- 
fully overcome. To work a condensing plant from a water 
supply half a mile away with 88ft. rise was quite an under- 
taking. He did not like the piling as described by the 
author, as it seemed to him the chimney was resting on an 
old road, the foundations of which might give way. He 
quite concurred with the author in the use of Lancashire 
boilers. 

Dr. PANTON, of Bolton, said he was much interested in 
the paper, the figures in which would be of great service 
to those who had to advise as to the prices to charge for 
- electrical energy for tramways when supplied from a com- 
bined station. It seemed to him that the figures for rent, 
rates, and taxes were low, as was also the management 
charge. He would like to know where the energy was 
metered, and if the mains were included in the capital 
charge on the station. | 

Мг. R. А. CHATTOCK, of Birmingham, said the con- 
densing plant was a most interesting one Some years ago 
he had seen something of tbe same sort attempted, in which 
the water falling 26ft. into a river assisted a circulating 
pump. Mr. Le Rossignol’s scheme went farther, and he 
congratulated him on the results. He would like to know 
what was the load factor at the station and what was the 
loan period. He should think that the items for repairs 
would increase in the future. 

Mr. К. BinkETT, of Burnley, said that he had gone into 
the question of charges for tramway current, which might 
be 1:54. per unit if no cables were required, but with the 
cost of cables to supply the tramways added, the charge 
would rise to 1:78d. 

Мг. Н. Согллмаз BISHOP, of Newport, also criticised the 
item for repairs as being too low. | 

Mr. Lr ROSSIGNOL, in reply, said that it was only a 
supposition that the piles were stopped by an old road. 
The old maps indicated that there had been а road under 
the site, but were not exact enough to determine its 
position. The fact that the piles could not be driven 
further showed, he thought, that a satisfactory foundation 
had been obtained. The thermal storage of energy iu the 
large amount of water in the Lancashire boilers was a great 
assistance to а tramway plant in meeting sudden demand 
for more output. The figures of cost per unit were those 
of last year, when the output was 6,000,000 units. The 
capital charges worked out at just over 7 per cent. Ав 
regards cost of repairs he had divided up the 
items, which totalled Oad., not (02d. The mains had cost 
£10,000. Their maximum load was 2,920 kw., and the 
average load 800 kw., which gave a load factor of 28 per 
cent. The current was measured at the switchboard in 
the station. ` 
A vote of thanks was then passed to the author for his 


paper. 


The meeting on Saturday at Sunderland was a business 
one only, being the annual general meeting of the associa- 
tion. The election of officers resulted in Mr. T. P. Wilms- 
hurst, the senior vice-president, being unanimously elected 
president. Following tbe usual precedent, the next con- 
vention will be held at Derby— i. e., the town in which Mr. 
Wilmsburst holds office. Messrs. F. А, Newington and 
E. A. Chattock were elected vice-presidents. Alderman 


J. Pearson was re-elected hon. solicitor, and Mr. J. H. 
Rider was re-elected hon. treasurer. Мт. E. T. К. 
Murray retired from the position of hon. secretary, and 
the vacancy was filled by the unanimous election of Mr. 
J. E. Edgcome. 

The President then presented the prizes won by the 
associates for papers on subjects connected with municipal 
electrical engineering. The first prize—a case of instru- 
ments worth £5. 5s.—was won by Mr. C. L. E. Stewart; 
and the second—books to the value of £3. 3s.—was won 
by Mr. F. W. Hewitt. Mr. Stewart, in returning thanks, 
expressed the opinion that the prize papers should be open 
to discussion. 

The Hon. Treasurer submitted the annual balance-sheet, 
which showed that there was a credit balance on the year's 
working of £8. 16s. 11d., notwithstanding the adverse 
balance of £50 with which the year was commenced. 
The total balance to the credit of the association was 
£183. Os. 7d. 

The balance-sheet was adopted. | 

The annual report of the council stated that there had 
been a satisfactory increase in the membership, which had 
reached 356. Of these 65 had been elected since the last 
convention. Seven members and four associates had 
resigned, 16 memberships, two associate-memberships, and 
six associateships had lapsed, and four’members had been 
removed from the roll. 

Guard Nires.— The proposed emergency rules” as 
revised at the last convention had been forwarded to all 
municipal tramway committees and engineers, asking for 
their suggestions with a view to further revision. À number 
of suggestions were received and adopted, and the revised 
rules again circulated for final consideration before being 
submitted to that annual meeting. The following are the 
revised rules : | 

1. In the event of telephone or telegraph wires falling 
and making contact with the overhead trolley wire, or in 
the event of the trolley wire itself or its guard wires 
falling, all traffic in the close vicinity of the wires should · 
be stopped, and the public prevented from approaching the 
fallon wires. 

2. The fallen wires should on no account be interfered 
with by the police or any unauthorised person unless for 
the purpose of saving life or protecting persons from being 
injured, as explained in Rule 5. 

3. Notice should be at once given to the nearest car 
driver, inspector, or other tramway official, who will take 
steps to cut off the current. If such official is not available, 
notice should be at once sent to the nearest tramway depót 
by telephone or messenger in a cab with a request for 
someone in authority to proceed at once to the spot to deal 
with fallen wires. These depóts are as follows: (Here will 
follow list of depóta.) i 

4. Drivers of cara should not be called upon to interfere 
with the fallen wires, unless it is for the purpose of saving 
life or preventing persons from being injured. 

Б. If the fallen wire is in contact with any person, and 
it is necessary to remove it at once in order to save life 
or prevent injury, the following points should be remem- 
bered: The person removing the wire should (a) never 
touch it with his bare hands or damp gloves. (б) Never 
touch the person in contact with it, except as mentioned 
in (с). (с) Use а dry stick, dry rope, or article of dry 
clothing, or indiarubber gloves if available, to drag the 
wire away, or to drag the person away from the wire. 
Note that it is very important that any.article used for 
this purpose should be dry ; a wet article will convey the 
electric current, and may give the person handling it a 
severe shock. (d) In case it is impossible to get the wire 
away from the person, the wire should be dragged to the 
nearest tramrail, and held down upon it, in order to discharge 
the current from it. A considerable amount of flashing 
may be caused when the wire touches the rail, but this 
will not cause injury in any way. 

6. Each car will carry a pair of indiarubber gloves, and 
these should always be used. 

7. Animation can often be restored by treating persons 
suffering from electric shock in a similar way to persons 
rescued from drowning. 

The Postmaster-General has since intimated a desire to 
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have these rules printed and distributed for the use of the 
Post Office engineering staff. It was intended to send a 
deputation from the association to the Board of Trade and 
the Post Office with & view of obtaining some modification 
in the pro regulations as to overhead wires, but on 
the understanding that these regulations were already 
under revision, and likely to be practically identical with 
the views of the association, it was decided not to proceed 
in the manner proposed, but to send to both authorities а 
copy of the following resolution: “ That, in the opinion of 
this association, experience has proved the use of guard 
wires to be a source of danger to the public, and as there 
are other and more satisfactory means of protectin 
telegraph and telephone wires, that the use of guard 
wires should be abolished wherever possible.” The 

of Trade afterwards determined tbat, among others, the 
following members of the association should be consulted 
with reference to the proposed revision of the regulations : 
Мевага. W. A. Chamen and A. B. Holmes, and the council 
agreed to their representing the association. 1% is under- 
stood the regulations when revised will not be of an 
inflexible character, but open to alteration from time to 
time, as circumstances may require. In September last a 
parliamentary committee was appointed. 

The council had had under consideration a suggestion 
made by Mr. T. D. Clothier at the last convention with 
regard to the advantages to be derived from affiliating the 
students in technical colleges with the association. The 
council did not see its way to putting the suggestions 
into iiri but thought it was a matter whieh might 
well be taken up by electrical engineers locally, and dealt 
With individually. 

The council recorded with satisfaction the increasing 
support given to the association by municipal electrical 
engineers and electricity and tramways committees, the 
membership being the highest yet recorded. 

ТЬе PRESIDENT moved the adoption of the report, with 
the addition of a [recommendation that on!y members of 
the association and invited guests should eligible to 
attend future meetings and functions. He pointed out 
that the association was growing in membership, and it 
was becoming а great tax upon the corporations of the 
towns in which they held their meetings, although he 
agreed that there was no need for such entertainment by 
any town to which they might go in the future. 

e report was adopted. 

The election of the council resulted as follows: Mesars. 
J. Christie, Brighton; H. Kilgour, Cheltenham ; J. K. 
Brydges, Eastbourne; J. Talbot, Nottingham ; Alderman 
Dowson, Doncaster; Captain Davison, Harrogate; Alder- 
man Smith, Barrow; Bailie McKenzie, Edinburgh; and 
Dr. Panton, Bolton. 

The Parliamen Committee of the association in their 
report recommended, among other matters, that the pro- 
| Bill as to tramway workers’ hours of labour sbould 

opposed. The Bill provides that no tramway worker 
shall in any one day of 24 hours be employed for a period 
exceeding eight hours, and that the period should be con- 
tinuous, and include such a reasonable time for one meal as 
may be fixed by the Board of Trade. 
e adoption of the report having been moved, 

Mr. A. ELLIS, of Cardiff, spoke of the many advantages 
which tramway employés had under a corporation as com- 
pared with a company, and said the continuous adding to 
these advantages was going to have a serious effect upon 
the municipalisation of tramways and electric light. At 
Cardiff the men had advantages which he believed 
obtained in no other town in the United Kingdom. For 
instance, & man was not compelled to work on Sundays 
if he stated that he had a conscientious objection. Con- 
sequently in the summer months it was almost impossible 
to get sufficient men to run the service. Then they had to 
pay men time and a half for Sunday. Не could not see 
why this should be done, for though a tramway was 
essentially a seven days undertaking, it did not necessarily 
follow that the men should work seven days. They 
could have а day off during the week. The Corpora- 
tion was not allowed to work the men more than 54 
hours a week, and on Bank Holidays and national 
holidays they received double pay if they worked, and the 


surplus га that were 5 upon were thus taken 
away. In addition to this, the men who did not work got 
a day's pay, во they were practically paying men to take 
holiday. One really did not know where the conditions of 
employment were going to end. Не then criticised the 
rovisions of the Act. He did not think any man should 
compelled to stand on the front of his car for eight 
hours on end, and if the men had to get their meal on the 
car the service would be spoilt by the men rushing their 
ears to the termini in order that they might sit down 
inside and take their food. He hoped the Bill would be 
opposed | 
r. PANTON, of Bolton, expressed the оон that they, 
as an association, could not oppose the Bill. They were 
not tramway people, and all they could do was to express 
the opinion that it should not be passed. 

Another member said he could not pledge his corporation 
in the matter. 

Mr. ELLIs said that he did not desire that the associa- 
tion should go beyond its powers. He simply wanted it 
to do what it could against the Bill. 

The report was adopted. 

Votes of thanks were accorded to the president for his 

ervices during his term of office, and it was agreed to 
forward letters of thanks to the corporations and firms who 
had extended their hospitality to the association during the 


week. 

Thus ended a most successful meeting, and one for which 
Mr. Snell and the North-country electrical engineers are to 
be congratulated. 


= NEE 
QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule: should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

603. Why do some firms use a star and mesh starting switch on 
squirrel-cage three-phase motors, and does star coupling increase 
the torque and reduce the current taken for a given starting 
torque, or is the torque greater when mesh coupled, the turns per 
phase being the same in cach case ?—W. A. S. 

604. Describe how the two motors on an electric tramcar are connected 
up when braking with rheostatic brake, giving sketch showing 
path of current.—O. J. 

ANSWERS. 

Question No. 595.—(1) Discuss by aid of diagrams ah arrangement 
whereby sections of a low-tension three-wire network may be 
readily isolated from one another iu the event of a fault oocurrin 
on any one of them, it being understood that each section is f 
by a feeder; (2) in reference to above, when the sound seotions 
are fed from a common discharge bar, would anything unusual 
oecur on the distributors should the faulty section be dealt with 
on а spare ber, considering that the outers only were disconnected 
and that the middle wire was continuous throughout ? 

Best Answer to No. 595 (awarded 10s.).—(1) There are 
several methods of arranging for isolating or disconnecting 
the various sections of a three-wire network. In nearly 
all cases, however, it is the practice to make the middle 
wire continuóus, or put in linke, which can only be taken 
out by hand. It is usual to put fuses at intervals in the 
outers of the distributors, and fix disconnecting boxes at 
the branching points. These disconnecting boxes are 
usually made with links, though in some cases fuses are 
put in the outers and a link in the middle wire. Where 
the latter system is adopted, in the event of a “ fault,” 
say an “earth” or a “short,” occurring on a distributor, 
the fuses at each end of the faulty section would blow, 
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owing to the excessive current, and cut off supply, the blow disastrous consequences would result, should one side 
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advantage in this case being that ony a short section of | of the section be much more heavily loaded than the other. 


distributor is affected by the fault. The system referred 
to in the second part of this question would appear to be 
one in which the distributor is split up into large sections 
by fuses on the outers at rare intervals, each section being 
fed by a feeder (see Fig. 1). The writer does not in this 
matter consider three-wire feeders, but assumes that the 
middle wire is connected to the supply station at two or 
three pointe, and that the middle wire is earthed at the 
works. In this case, should a fault occur, say, at F, then 
the excessive load put on A feeder will either blow the 
feeder fuses, or cause such a large drop in pressure on the 
same feeder that the fuses at each end of the faulty seetion 
will blow owing to the excessive current flowing from the 
two other sections. Should this happen, it would probably 
be best to connect the A feeder to a separate supply bar, 
though in many cases the fault would be of such a nature 
as to make it impossible to maintain the supply on that 
section of distributor. In any case, it would probably be 
advisable to disconnect the middle wire at both ends of the 
faulty section, if possible, for the reasons given later, though 
this could not be done if there was no middle-wire feeder 
connection on the damaged section. 

2. Assuming that the “fault” is of such a nature as to 
allow of maintaining the supply on that section of dis- 
tributor (as would be the case with a slight “earth,” say 
on the +), then if the outers of the distributor are discon- 
nected at each end the pressure could be inereased on A 
feeder to meet the abnormal load on the + side. The middle 
would, however, have to carry the excess current returning 
from the faulty section, or, rather, the difference in current 


of the + and — sides, which would be great owing to the’ 


“short” on the + side. If the spare feeder bars 
could have a balancing set connected to them and the 
middle-wire feeder connected as shown, then the + balancer, 
B, would supply the extra current, and the sound dis- 
tributors need not be affected, except in so far as the middle 


wire would be rather heavily loaded as far as the point O. 


a 
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Supposing, however, that a balancing arrangement could 
not be connected to the spare feeder bars, then the balancer, 
G, would take up the extra current from the middle-wire 
feeder, and the result would be that the pressure on the 
+ side of the sound distributors would be high. In the 
event of a short occurring between the outers of a 
section of distributor, as soon as this section is cut off from 
the remaining portion and supplied from separate feeder 
bars there will be no effect on the sound portions.—S. A. C. 

Answer to No. 595 (awarded 7s. 6d.).—The accompany- 
ing di shows a three-wire low-tension network, 
arranged во that in the event of a fault on any one section 
the faulty section may be quickly removed. A and B are 
the positive and negative 'bus bars from which the supply 
is normally given, and S S are two spare 'bus bars for 
dealing separately with any section should it be required 
to do so. M is the middle-wire bar. The feeding cables 
are taken to the three feeding points, F P, F P, ЕР, as 
shown. They are here connected to their respective bus 
bers, the outers through fuses and the middle-wire feeders 
direct. The middle-wire feeders must never on any 
account be connected through fuses, ag should these fuses 


á M. MIDOLE WIRE \ 
Ar PT BUS BARS 
S.S +7-— SPARE ; 
F.P-FEEOING POINTS ` 
ER*EARTH RECCRDER ie 
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The distributors are also taken off the ’bus bars through 
fuses in the ease of the outers, and through a solid link in 
the ease of middle-wire distributors, the same rule, of 
course, as to fusing the middle wire holding good for both 
the feeders and distributors. The three feeding points are 
connected by distributors, and on examination of the 
diagram it will be seen that any feeder can be dispensed 
with if faulty, the only drawback being that the drop of 
pressure will be greater than if all three feeders were 
in use. Should a bad earth develop on [апу section, and 
it is desired to keep running on that section without 
upsetting the rest of the system, all that is necessary 
is to isolate that particular section from the 
network, and feed it from the spare bars, SS, by con- 
necting the particular feeder to the spare bars. In order 
to keep a balance on the faulty section the battery could 
be uncoupled from the outers, A and B, and connected to 
the spare bars S S. Nothing unusual would happen by 
doing this and keeping the middle wire continuous 
throughout the system, as any current to earth from one 
of the outers on the faulty section would seek а return 
path through the earth to the station as long as the 
insulation of the middle wire was intact. 

For the sake of simplicity in making and reading the 
diagram, the disconnecting boxes at the feeding points 
have been shown of the type built into brick pits, and con- 
taining the ’bus bars run in with bitumen, the connections 
to feeders and distributors being made by means of easily 
fitting links. But in the writer's opinion a feeding pillar 
equipped with the necessary bus bars, to which connection 
is made by means of ‘switches capable of sin: opened 
whilst heavy currents are flowing, are far better, the objec- 
tion that the switches will become stuck fast and corroded 
through damp and disuse being overcome by a little 
judicious attention at the time of inspecting the various 
feeder pillars.—W. T. W. 

Answer to No. 595 (awarded 5s.).—Undoubtedly the 
best arrangement for isolating different sections from one 
another is to have sectionising fuse boxes inserted between 
each section, so that when one section breaks down the 
section connected to it may be worked all right after taking 
the “links” or fuse holders out between it and the faulty 
section. Suppose а fault suddenly occurs in network 
shown in Fig. 1. The switches at the station controlling 
feeders A and B must be taken out, and the fuse holders 
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at sectionising fuse box then taken out, and the switches 
at the station put in again (lightly fused) to see in which 
section the fault is, and the switch to the faulty section 
taken out in. Suppose the fault is on section D. 
Feeder B and section D are now dead, and the links should 
be taken out at feeder box B, and the feeder and section D 
tested separately to see in which the fault lays. If the 
fault is in the feeder, then the sectionising fuses should be 
put in again, and the two sections, C and D, both fed 
through feeder A. 


FEEDER 


BOx А. 


FEEDER А. 


Ы d) 
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With regard to the second part of the question, nothing 
unusual would occur, for the middle wire is always kept 
at earth potential. Suppose that if the fault, instead of 
being in the feeder (above), is found to be in section D, and 
the negative and middle wires are dead shorted. Then, of 
course, since the middle wire is at earth potential, the 
negative conductor would also be at earth potential, and 
the faulty section could be dealt with on a spare 'bus bar 
by a separate machine running at half the proper voltage 
across the outers. The negative and middle wire of the 
feeder supplying the faulty section must be joined together 
at tbe station. In this case only the installations tapped 
off the positive and middle wire would be able to get light. 
If the positive, negative, and middle wire of the faulty 
section are all dead shorted, then, of course, the section 
cannot be worked at all, unless it is divided up into two or 
more lengths with disconnecting link boxes between each 
length, in which case that part of the section found by 
testing to contain the fault can be isolated, by taking out 
the links at each end of it. The other parts of the 
section may then be dealt with through one or the other 
oe A MEE to the position of the faulty length.— 


Question No. B96.—4A feed tank is situated some distance from the 
wellfrom which it is to be filled. Two electrical pumps are to 
be installed (one being a stand-by) to fill the tank. Givea method 
of calculating best size of pipe (for a given discharge of water) to 
connect pump and Я 

Best Answer to No. 596 (awarded 10s.).—Such а case 
as the above is one which requires the consideration of 
all details. There are certain factors which have to be 
taken into account in the calculation of the best size of 
pipe to be used in the above connection. The best size of 
pipe is the one, of course, which will give the best satisfac- 
tion as regards working, and produce good results in 
efficiency and economy. It is assumed that the distance 
between the tank and the pump is known, as this is an 
essential factor to be considered. The water should be forced 
through the pipes by sufficient power to provide for useful 
work being done, and also for losses in the pipe. The losses 
occurring are due chiefly to the friction of the fluid upon the 
solid surface of the pipe, but this friction is independent of 
the pressure, depending chiefly on the hydraulic mean depth 
of the pipe, and within all ordinary limits may be taken as 

3 to the square of the linear velocity. This 

inear velocity should, therefore, not be so great as to cause 
an enormous loss due to friction of the fluid upon the solid 

surfaces of the pipe, as all losses have to be paid for. A 

good average velocity of the water in pipes is 3ft. or Aft. 

per second, or 180ft. to 240ft. per minute, and even this 

might, with satisfactory results, be generally less. With a 

pipe too small for its work, a linear velocity greater than 

the above would be obtained, and this greater velocity 
would produce a far greater proportional increase in friction, 
therefore would require more power to overcome that 
friction. It is, therefore, obvious that the larger the pipe 
up to certain limits, the less the loss of power ш to 
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overcome the friction produced. Also, though not indicated 
in the question as any given factor, the working pressure is 
an essential to be known-—that is, the pressure which will 
be maintained at the end of the pipe and be available to 
supply the pressure lost in the pipe owing to the law of 
the conservation of energy. Now, this pressure lost in the 
pipe must be a decided factor, or the correct diameter 
cannot be calculated. Knowing all the above factors, a 
formula is required connecting them to the diameter. 
Various authorities from time to time have given different 
data as to results of their experiments and tests on the 
flow of water in pipes, and have produced formule like- 
wise differing. Now, as these formule differ, and some 
greatly, it will be the best, in order to obtain a fair result, 
to take an average formula, one the average of them all. 
The mean of such formule may be taken as: 

d. WXL „ W?xL E 

25,000? x p 529,000, 000 хр 55 Р 
where d = diameter of pipe (internal), in inches ; 
W = discharge of water, in pounds per hour ; 
L = length of pipe, in feet ; 
p = loss of pressure, in pounds per square inch. 

This formula will give approximately the best size of 
pipe under the conditions represented in the question. The 
size will be such as not to produce a very high linear 
velocity. The loss of pressure might under ordinary con- 
ditions be equal to llb. per 100ft. of pipe. Assuming 
this in the above formula, for a discharge of, say, 400, OOOlb. 
per hour we shall get out a diameter of about 8in., which 
would be about the best size for the conditions prevailing.— 

W.B 


Answer to No. 596 (awarded 5s.).—The amount of water 
а given pipe can carry depends upon the pressure of the 
water at entering the pipe, and the quantity of water a 
pump сап deliver is generally reckoned for practical 
purposes at two-thirds of the capacity of the cylinder or 
barrel multiplied by tbe number of strokes per minute, 
277 cubic inches being reckoned as equal to one gallon. 
Of course, this is supposing the water to be pumped up 
from the well,and then to be allowed to run freely from 
the pump. Now, the question is, will it run to the place 
where it is wanted, or must it be forced there? If it will 
run there by the action of gravity only, we have a formula 
in Molesworth's book of engineering formule which 


(15 D, H , where 


exactly suits the case—viz, G = 


G =the number of gallons delivered per hour, Н = the 
head of water in feet, D — the diameter of the pipe in 
inches, and L =the length of the pipe in yards. In words 
we may вау: sd the diameter of the pipe in inches 
by 15, then multiply this product together five times, and 
take the square root of the figures thus produced ; then 
multiply this by the head of water—i.e, the fall in feet— 
and divide the result by the number of yards the pipe is 
long This will give us the number of gallons which сап 
be passed through a given pipe—e.g., the size of the nozzle 
or delivery pipe of the pump, which would probably be a 
guide as to the fair amount to expect from the pump. 
The formula may be transposed to give the diameter of 
pipe required to deliver a certain number of gallons—thus : 
1, /G?L 
D= is H 

A knowledge of logarithms will greatly facilitate the 
working of these formulæ, but the first can be worked 
with a Tittle patience without logarithms. Valuable tables 
are also given by Molesworth. Of course, if the pump has 
to create the necessary pressure to raise the water to a 
higher level it has so much more work to do, and in this 
case probably the best thing to do would be to use a 
pipe the same size as the delivery pipe of the pump, but 
certainly not smaller, because a pipe which is too small 
causes во much friction that it puts too much work on the 
pump, and prevents it doing its proper amount of duty, 
and may often be the cause of a breakdown. Therefore, if 
the pipe is to be of great length, it would probably pay in 
the long run to have it a little too big rather than too 
small.— F. G. A. 


Answer to No. 596 (awarded 5s.).—The chief sources 
of loss in head or pressure of water when flowing through 
pipes are friction and losses at bends and sluice valves 
(when the latter are partall closed) due to friction and 
eddies, the amount of loss depending on the shape and 
radius of bend and the amount of opening of sluice valve. 
The amount of water that will flow through a pipe per 
second in cubic feet when the resistance is wholly or chiefly 
friction is given by equation 


Q=30 ti x di, 


where Q = volume in cubic feet per second ; 
{= length of pipe, in feet; 
d = diameter of pipe, in feet ; 
h =loss of head due to friction = difference of head 
at ends of pipe. 
The loss of head due to friction is 
| 9 
h=4 f. 4 29 
where l = length of pipe, in feet; 
d = diameter of pipe, in feet ; 
v = velocity of water, in feet per second ; 
g = 522; 
f = 0075 (approx.) 
The common velocity of water through large mains is 
about 3ft. per second. 


The loss of head due to bends = с = c being a 


constant with following values: for elbow, c = 1 ;.right- 
angle bend of radius = diameter of pipe = ‘3 ; right-angle 
bend radius = 3 diameter of pipe = 14. This loss is 
multiplied by number of bends to give total loss due to 
bends, which obviously should be few as possible. 

The loss of head due to partial opening of sluice valve 


= С 2 € being a constant as below. 


Fraction of diameter of 
кола x4 231 3434 


Now, summing the loss of head due to bends, sluice 
valves, and friction, and inserting in (1), we obtain the 
diameter of pipe, d, required for given discharge, Q. The 
above formule are from Fowler's Pocket-Book.”—Era. 


SUFFICIENCY IN PER 57 


& NE 
= NW 
lo 
U 


10 
HALF LOAD 
The armature reaction overpowered any attempts to increase this saturation. 


Answer to No. 596 (awarded 58.).— Work done by the 
pump will be the weight of water removed from well to 
tank, friction in the piping, and other losses. The weight 
of water lifted is a simple calculation. The loss due to 
friction in pipes varies direcily as the square of the velocity 
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of flow and length of pipe, and inversely as the internal 
diameter of the pipe. ere is some difference in the 
formule given by authorities on this matter, The following 
are generally considered reliable— 


Eytelwein : W= 26,788,/ al ; 
Bp. 
Hawksley : W= 22,023, / ro 


where W = water, in pounds per hour ; 
р = loss of pressure (pounds per square inch; 
d =internal diameter of pipe, in inches; 
L= length of pipe, in feet. 

It must be remembered that these formulæ represent the 
loss when pipes are smooth, straight, and free from incrusta- 
tion. Where there is any danger to be apprehended from 
deposit, engineers allow an increase in the internal diameter 
of from 30 to 50 per cent. over the calculated sizes. Very 
elaborate formule have been given for losses due to curves 
and bends Itis doubtful, however, if these formuls are of 
much practical use, so much depending on the “ sweetness " 
of the curves and general arrangement and workmanship 
A metropolitan report on water supply says: “ The time 
necessary for the discharge of a given quantity of water 
through a oe pipe being 1, the time for an equal 
quantity through a curve of 90deg. would be 111; with 
a right angle 1:57, two right angles would increase the 
time to 2:464, and two curved junctions to only 1:23.” 
We are all aware of the objections experienced workmen 
have to sharp “elbows.” Roughness in the pipes, bad 
joints, rivet heads, eto., cause considerable inerease in the 
frictional resistance, and must be allowed for. It is well to 
err on the side of having too large a pipe than one too 
small; cases are on record where the calculated losses due 
to friction in pipes have been considerably underestimated. 
A point to be noted is that the speed of plunger should 
not be greater than the rise of water below it; if it is, on 
the return stroke the plunger will meet water and cause 
knocking. The suction pipe should be of ample diameter, 
and the velocity of the rise of water in it not more than 
from 170ft. to 200ft. per minute.—M. M. | 


SATURATION CURVE. 


‘We reproduce herewith from the columns of the Canadian. 
Engineer an interesting skit on an efficiency curve of a 
j-h.p. motor which was designed by Mr. Geo. Bickell, a 


5 SUFFICIENCY CURVE 
OF A HALF WITTED t COLLAR DOLT, BIPED SOAKER 
GOLDFILLED RING CONTAMINATED CORE _ 
- | Амр PATENT LEATHER SHOES. 


young Canadian employed as chief draughtsman for a large 
electrical firm.in the United States. The motor had a 
cast-steel ring, laminated cores, and cast-iron pole shoes. 
The figures on the curve clearly show when the field- 
magnet system approached saturation, and where. 
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OPEN DISCUSSION. 


The eighth annual convention of the Incorporated 
Municipal Electrical Engineers’ Association came to а 
suocessful end on Saturday last. In spite of the attempt 
of the weather to drown the members, or at least to damp 
their ardour, the convention was a great success. This 
success is, in our opinion, largely due to the open discus- 
sions which followed the seven papers read at the meetings 
in Sunderland, Newcastle, and Middlesbrough. It was 
remarkable that the most heated discussions took place on 
those papers which dealt with policy, while those on engi- 
neering subjects did not attract so many speakers. As was 
to be expected, the controversy over the relative merits 
of municipal and company management was exceptionally 
keen. On this, as was only right, the chairmen of com- 
mittees had much to say, but in spite of the commercial 
knowledge which these gentleman brought to bear on the 
subject, it was, in our opinion, the engineers who took 
the most businesslike view of the matter. Thus Mr. Robert 
Quin’s remarks on the comparative figures for company 
and municipal management were much to the point. He 
said that the provincial corporations are supplying all the 
largest towns, and in consequence should be ashamed of 
themselves if they could not do better than the provincial 
electric light companies, who had to confine their attention 
to smaller places. As far as electric light undertakers are 
concerned, the controversy serves no useful purpose, but 
it has a considerable bearing on the future policy in the 
country as regards power distribution schemes. Those 
responsible for the organisation of the meeting had invited 
representatives of several of the large power companies to 
attend, and these gentlemen, who represent the largest 
company organisation in this country, freely gave their 
views. That at times these views were expressed rather 
strongly was only to be expected under the circumstances, 
although it is difficult to know whether they could be 
classed as “ Daniels in the lions’ den ” or as “ wolves in the 
fold.” In any case, they were in the minority, and they 
boldly supported their own views. The question was, of 
course, as to whether corporations or power supply com- 
panies should both have the right to supply the large 
power consumers within borough boundaries. Опе repre- 
sentative of the power companies said that the North 
Metropolitan Electric Power Company had contracts in 
hand for supplying fifteen millions of units per annum at 
rates varying from 14. to 1:44. per unit. Another 
remarked that the Newcastle-on-Tyne Supply Company, 
in which is merged the power supply on the north 
bank of the Tyne, only received on the average 1:854. 
per unit, while the County of Durham Power Company 
obtained only 1 43d. per unit. These figures are exceed- 
ingly creditable in view of the transmission of the energy 
over a considerable distance. The fact remains that 
without such transmission the Newocastle-on-Tyne Corpora- 
tion is able to aupply their own tramways with electrical 
energy at 0°88d. per unit, which figure includes all capital 
charges. Again, the Bradford Corporation have for years 
supplied all-day users of power at 1d. per unit; thus 
a manufaeturer requiring a five horse-power motor in 
Bradford is in a better position than the average con- 
sumer of the above power companies. We believe it 
would also be right to say that he is as favourably 
situated as the largest consumer of these companies. The 
difference in the above costs of supply is largely due to 
the cost of the transmission system laid out with under- 
ground mains. As one speaker said, the crux of successful 
power distribution in this country is the use of high- 
tension overhead cables for the purpose. There seems 
to be some indication in Government quarters that 
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permission to use such cables may be granted by 
the Board of Trade in the near future. Unless some 
such means of reducing the annual capital charges for 
eables can be adopted, we are afraid in the future it will 
be found that the companies and corporations have been 
fighting as to who shall supply consumers who will not be 
content on either system. ° Large users of power having 
regular loads will find in many cases that it will pay them 
to put down their own generating plant. This fact was 
alluded to by an engineer in the discussion on Alderman 
Pearson’s paper, and is one which cannot be disregarded 
by either side. To give an example, we need only 
quote from Mr. A. D. Williamson’s able paper read 
before the Institution of Electrical Engineers in London 
last May. In this figures are given of four works with 
private plants in which the works cost vary from 0°469d. 
to 0°77d. per unit, and the total cost from 0:675d. up to 
097d. per unit. The works which has the total cost of 
0:675d. per unit use 2,610,620 units per annum, so that 
to take a supply from а company at 1d. would mean an 
annual increase in cost of £3,500. The order to supply 
these works, or others of a similar size, with electrical 
energy must therefore be difficult to obtain, and still more 
difficult to hold. 


P 
LOWESTOFT ELECTRIC TRAMWAYS. 


FORMAL OPENING. 


и 

Under favourable conditions, the system of electric 
tramways constructed by the Lowestoft Corporation was 
formally inaugurated on Wednesday last. At 11,30 a.m. 
the guests of the Mayor (L. F. Orde, Esq.) and Corpora- 
tion assembled at the car depót, which adjoins the 
generating station, and were subsequently driven over 
the route. The Mayor, who, it may be mentioned, 
is also chairman of the Tramways Committee, him- 
self drove the first of the gaily - decorated cars 
which formed the procession, attired in his robes 
and chain of office. As is usual upon such occasions, 
much enthusiasm was evinced by the crowds which lined 
the route. The line opened consists of a single track, 
with turn-outs, and thé present length of route is approxi- 
mately 54 miles, the equivalent of some 63 miles of single 
track being laid.  Noteworthy in connection with the 
scheme is the fact that а commencement was not made 
with the construction of the line until March 11, 1902, 
the whole of the work, including overhead equipment, 
being practically complete by the end of June. 

After a pleasant drive the party adjourned to the Grand 
Hotel, where they were entertained at lunch by the con- 
tractors and engineers. Speeches of the usual con gratulatory 
and complimentary order followed, and the Corporations 
consulting electrical engineer, Mr. W. C. C. Hawtayne, 
M.I.E.E., presented the favor, on behalf of the engineers 
and contractors, with a massive silver rose bowl as a 
memento of the occasion. Owing to the great pressure on 
our space we are unable to give Wednesday's йол 
in greater detail, but hope in a subsequent issue to fully 
describe the undertaking of which they were the immediate 
outcome. In doing this we shall be assisted by a very 
excellent descriptive souvenir, a copy of which was 
presented to each guest. 


FORTHCOMING EVENTS. 


Irom and Steel Institute.—Summer meeting, Barrow-in-Furness, 
September 1-4. 
and County Engineers. Meetings: Aberdeen, Aug. 20, 
21, and 22; Hastings, September 11 and 12. Detailed pro- 
grammes will be issued when definite arrangements are made. 


Lenden Electrical Contractors’ Association.—Annual general 
meeting, July 27, 6 p.m., at Frascati's Restaurant, Oxford-street, 
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CHLORINE SMELTING, WITH ELECTROLYSIS,* 
BY JAMES SWINBURNE, VICE-PRESIDENT. 
(Concluded from page 116.) 


CAPITAL Совт. 

As regards capital cost it is difficult to say how much the 
plant for any cular case will cost, as it depends on the ores 
to be smelted and local conditions. It is therefore wise to 
allow a large margin on all plant of a new description, and a 
large margin is left in the 30s. а ton for depreciation, repairs, 
etc. The electrical] generating plant is a different matter, 
however. A large installation may be taken at an outside 
figure of £25 per kilowatt, including buildings and spares. In 
this case there is no accidental overloading, as in light and 
power distribution stations, so that £25 a kilowatt includes 

в by overloading and separate plant. 16 will be evident 
that the cost of generating plant is а consideration in the capital 
expenditure. In the case of water power at 0:086 the capital 
expense is borne wholly by the owners of the power station. 
The power is there, and if it is not used for one purpose it is 
used for another, so that the water-power company really takes 
no special risks involved in a new process. The 0:086 thus 
covers the capital of the water station, and no water-power 
capital figures ]n the process accounts. А given amount of 
available capital thus gives much the beet results on а water 
power. In the case of а gas plant the owners of the 
process may put up their own plant. The capital cost 
of gas generating plants may perhaps be safely taken as 
£25 a kilowatt, but it must be borne in mind that there is 
more uncertainty about it, and more chance of its becoming 
antiquated soon. Improvements in gas generators and engines 
are more rapid than in steam just now. In the case of steam 
generating plant the same considerations come in. If the 
owners of the process put down their own plant, they must 
allow for high profits on a share of it. Though 0°25 is given 
as the cost of steam-generated electrical energy, that is only 
if there is no risk. No business men would put down a gene- 
rating plant респу to supply us with nothing but a guarantee 
of 0°25 per kilowatt-hour for a year or two. The nearest 
approach to such a case is a power station such as those being 
put up in various districts now. Even one of them would not 
contract for 0:25, as an output of some thousands of kilowatts 
day апа night means adding special plant which, if thrown out 
suddenly by the financial failure of the process, would have to 
be idle till the demands of the station caught „ар with it, and 
even then the dynamos would have to be altered. In buying 
energy from a modern power station without contributing to 
the capital, the price would probably be about 0°3 per kilowatt- 
hour. If the process owns its own steam generating plant, it 
would be safe to allow for part of the cost being covered by 
5 per cent. debentures. 

The idea of risk-profits is this: Any new such as this, 
however satisfactory the results so far, involves risks of failure. 
There are many chances of difficulties in working on a still 
larger scale, and chances of new and better processes coming 
out. The last chance is probably small, because the various 
problems of smelting copper, lead, zinc, antimony, tin, eto., 
have all been before the world for many years, and a new 
ея that bids fair to solve all of them in a new way is not 
ikely to be superseded, as regards many of them, by something 
else, though it might be as regards one of them.: The only real 
risk is that of all new prooesses—unforeseen difficulties or 
expenses. The present process is too far advanced to leave many 
loopholes, but even then experienoe of other industries shows 
that it is not wise to embark in а new scheme unless, after 
the most searching criticism, the profits on paper are so large as 
to leave а very wide margin. But to get a fair idea, it is obvious 
that capital in steam generating plant, or in sites, must not all 
be counted in as expecting what are here called risk-profits. 
One kilowatt at four volts per cell deposits 2:61 tons of zinc а 
year at а current efficiency of 1. The departure from this current 
efficiency is minute, but the pressure will probably be reduced 
considerably with larger vate. Steam plant for a ton of zino а 
year thus oosts £9. 12s., or, roughly, £10 in capital. Toreduce . 
а ton of lead a year by replacement with zinc thus involves а 
capital of £5, and a ton of copper (cuprous) £5 approximately. 
In metallurgy it is usual, and some people find it convenient, 
to work in **units." For each ton of ore smelted per year the 
capital cost of steam plant thus comes out: zinc £0'1 per unit, 
copper £0°05, lead £0:05 approximately, so that if an ore has 
55 units of lead, 20 of zinc, and 10 of copper, and plant is 
wanted to smelt 100,000 tons a year, the steam plant would 
cost £350,000. 

As to smelting plant, шиш vata, transformers, agitators, 
pumps, boiling-down plant, and buildings for all the works 
other than the generating plant, it may be wise to allow as 
much as half the steam plant for oost of process, plant, eto., 
and another equal sum for working capital. То begin with, we 
may work out a rough estimate for treating bluestene ore in this 


* Paper read before the Faraday Society. 
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oountry with steam generating plant put up for the purpose. 
One hundred thousand tons of ore a year will be taken, the ore 
containing as delivered 22 per cent. zinc., 18 per cent. lead, iron 
4 per cent., manganese 5 per cent., gangue 35 per cent., sulphur 
18 per cent., silver 15oz. The process would require a capital 
of, roughly, £550,000, including the generating plant, with no 
debentures. This allows nothing for payment of patent rights. 
The costs of working would be : 


By 100,000 tons of slimes delivered at £2. 10в.................. £250,000 
By 100,000 tons of ore carried through process, excluding 


eee TT 0,000 
By electrical energy ........................................ 8 ‚200 
By allowance for loss of metals and chlorine, say ............... 15,000 
By cost of гевјівіпр  ргойпо!в......................................... 16,000 

£525,200 
juo get TEES £341,200 


To sales of zinc at £20, lead at £12, silver at 2s., two-thirds 
of the sulphur at £3, iron oxide at £2, manganese £5. 5s. £866,400 


This leaves over 60 per cent. profit on capital, a profit which 
would leave а margin even after paying the royalties wished for 
by the proprietors of the patents. Suppose, however, energy 
were bought at no less than 0:44. per kilowatt-hour from a 
power supply station. The costs would be increased by £55,800 
per annum. But the capital would be reduced to, say, £275,000, 
making a profit of £285,000 on £275,000. or over 100 per cent. 

Another estimate may be taken for different conditions. In 
this case a water-power works on the waterway from the 
American lakes to the sea will be considered, dealing with ore 
from the district above. "Take the ore as zinc 41, lead 15, and 
silver 2oz. This is a real ore, but I have no data as to iron 
contente. If there is any iron to speak of, there must be little 
gangue. Also I do not know the value of this ore, but will 
assume it to be refractory. It will then give а good miner's 
profit if the ore is taken at £2 а ton delivered on the works. 
To smelt 100.000 tonsa year of such a rich ore as this would 
need about £500,000, of which half is process plant and half 
working capital. Electrical energy would be bought at, say, 
0`14. per kilowatt-hour. One hundred thousand tons Canadian 
ore smelted in America by water power: 


, i асое ынкы ШӘ £200,000 
By process етрепвев................................... . 150,000 
By electrical energy.. 2 73,500 
By losses, commission, etc. _....................................... 000 


69*60009*«025509000«0060060009999094€0040090:2c8 0959906000. 009900900 ое ооове ео 


THES алны... 21,020,000 


There is thus well over 100 per cent. profit on this scheme— 
of course before paying royalties. This ore has very little 
gangue, and in that case it might be worth while to dilute it 
with poor copper ore, especially if the copper ore contains some 
other valuable metals, such as zino, antimony, nickel, or 
precious metal Thus if the ore has only 10 per cent. of 
gangue, and a low-grade copper with 3 per cent. of copper, 
5 per cent. of zinc, and 5 per cent. of iron, has some 80 per 
cent. of rock ; for every ton of the rich ore more than a ton of 
this poor ore could be run through too. The works would then 
deal with 100,000 tons of this poor ore with very little extra 
capital cost or expense, as it is nearly all rook, which is elimi- 
nated near the beginning of the ‘process. A little more than 
£1. 10s. a ton for the process should have been allowed for the 
rich ore, and a poor ore takes a great deal less. Discussing the 
different metals in order : 


Antimony.—This metal is very easily extracted from the 
sulphide, either as brown sulphide or as oxide, preferably as 
oxide. It can also be got out as regulus by reduction. It does 
not matter whether the antimony is mixed up with other metals 
or alone. 

Arsenic.—This is almost on all fours with antimony. Like 
it, its sulphide is very easily converted into chloride. It can 
be equally easily treated when it is an arsenide of other metals. 
The chief difficulty of antimony and arsenic arises from the 
poisonousness of their volatile chlorides. We have done little 
with arsenic. 

Bismuth.—This is a small question. Bismuth would be easy 
to deal with, as it falls out of solution as oxychloride. 

Cobalt.—This comes out as oxide ; if nickel is also present, 
the nickel and cobalt and iron, and perhaps manganese have 
to be separated in the wet way. There is nothing special about 
the problem. | 

Copper. This comes out of the transformer as cuprous 
chloride, which is soluble in the other chlorides. 16 is 
deposited as cement copper by zinc, not iron. The process 
will handle ordinary high-grade copper ores successfully, as any 
other metal, except iron or manganese, is extracted separately 
as metal too. The copper is, of course, free from sulphur, 
arsenic, iron, antimony, phosphorus, silver, eto. In fact, it is 
pure. Copper can be equally cheaply extracted from arsenical 


or antimonial ores ; in fact, the ores may have arsenic, antimony, 
zine, lead, iron, nickel, gold, silver, cobalt, or anything else, 
and they are all separately extracted without appreciable extra 
cost. Poor copper ores will either be concentrated, or run in 
with other richer stuff. 

Gold.— When present in copper, lead, or other such ores the 
gold comes out with the silver. Gold in conjanction with 
antimony, arsenic, tellurium, and small quantities (per ton) 
of common metals can be treated as а low grade ore, and run 
in with any rich mixed or other sulphide, such as lead, zinc, 
or even rich copper ore or matt. It is largely a question 
of carriage, and what ores are near each other and near the 
works. 

Iron.—This metal occurs in zinc and copper ores, and comes 
out as oxide. This oxide is reckoned at £2 а ton, and is useful 
as a paint. The value depends on the tint, and this depends 
on the way it is worked up—a matter we have not yet studied. 
Good oxide fetches high prices, up to £15 or £20 a ton, but 
the sale is probably very limited. Assuming the lowest price, 
£2 is not too much to count upon for paint for preserving iron 
structures where colour is not an object. The extraction of 
iron itself is a different question. It would come down as a 
powder from the fased chloride, and would have to be fused 
together. It would probably cost something under £10 a ton. 
It may prove that chemically pure iron, with no trace of phos- 
phorus, sulphur, silicon, or manganese, or other impurity, is 
well worth £10 a ton for making special steels or electrical iron 
stampings. 

Manganese.— This metal, like iron, is a drawback in an ore, 
as it comes out of dioxide, which is not valuable, though the 
sale of the manganese from such an ore as Broken Hill slimes 
is worth considering. 

Nickel.—This is much the same as cobalt as far as the 
process goes. It comes out of the transformer as nickel 
chloride. | 

Silver.—The silver comes out separately—that is to say, it is 
extracted from a lead ore as a rich lead-silver alloy. From 
copper ores it is precipitated by cement copper from the 
solution of the chloride. Or it may be thrown down by the 
Claudet method. 

Tin.—Tin ores can be added to the charge of the trans- 
former, or treated alone. There is nothing peculiar about it. 

Zinc.—Has been fully discussed. Zinc need not exist in the 
ore worked. 

As it is not possible to give a series of estimates for all the 
innumerable complex ores, it may be well to give an approxi- 
mate rule which can be applied to any ore. 


Еше for Capital. 
For each ton of ore per annum to be treated allow : 


ß IU OD LE Er Vd CoU ЛСТ £0'l per unit. 
rr! ⁰⁰y A НЕО 0:05 10 
ff ß ИННА" 0°03 з 


and for other metals which are extracted in the metallic state, 
in proportion, inversely as their equivalents. Metals like iron 
and manganese or antimony, which are extracted as oxides, do 
not count. This gives a very rough idea of capital necessary 
for process plant and working capital. If steam or gas 
generating plant is to be put down, double this capital. 


Rule for Working Costs. 

For each ton of ore treated at works allow cost of ore 
delivered, plus £1. 10s. per ton for treatment, including every- 
thing but cost of electrical energy, and allow 5 per cent. extra 
on cost of ore to cover all waste. The cost of energy depends 
on the metal content and on the cost of generation. Steam 
may be taken at 0:25d., gas at 0°125d., and water at O'1d. per 
kilowatt-hour. 


Cost per unit of Steam power. Gas power. Water power. 
£ Pence £ Pence £ Pence 
Antimony (if as metal). 0:042 10 ... 0021 5 ... 0°016 4 
Copper. 00175 42... 0:009 21... 0:007 17 
Iron (as oxide)............ — "T — is — 
M nese (as oxide) ... — і — - — 
Lead (desilverised)...... 0:0107 26... 0°0054 1'3 ... 0:0045 1 
Ne! 038 9 .. 0019 45... 0015 3% 
Silver and gold ......... Inappreciable ... — i — 
P 0° 9 .. 0°019 45... 0°015 356 
is КУС 0:0342 82... 0°017 42... 00136 5:5 


The price in pence is added because it gives cente, too, by 
doubling. To find the value of the products, add up all the 
metals in full, the waste or loss being amply covered by the 
5 percent. The iron and manganese must be omitted, being 
oxides. Their market is uncertain, and much mast not be 
allowed for them. Some of the sulphur is burnt ; it is safe to 
allow for two-thirds of the sulphur contents of the ore at market 
price. 

The process is thus anything but expensive. To see how 
this is the case comparison must be made with other plants. 
Take a mixed zinc, lead, and copper ore for example. If we 
take the corresponding plant on the present system, we have 
first a concentration plant ; next a lead-smelting works with all 
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1 
Its adjuncts, inoluding а desilverisation plant; a zinc works and 


refinery; and a copper-smelting works with an electrolytic 
refinery. There can be no comparison as to capital cost. As 
to working cost, the new process begins by saving the concen- 
tration, except for very low-grade ores, or where carriage comes 
in, and thus saves waste. Though 5 per cent. waste has been 
allowed, there is practically no waste of metals ; there is nothing 
to correspond with the waste of copper, zinc, and lead in 


. smelting. In addition, iron and manganese oxides are got out, 


and most of the sulphur is obtained ав brimstone. In this 
procees a smelting works is independent of ore supply, in the 
sense that it сап work any ores. If copper ores go up, it can 
devote its whole energy to zinc and lead, and so on, and the 
variety of ores is so great that the process cannot enhanoe the 
value of the ores to the miners. The supply of ores is thus 
practically unlimited. — 

This process is the joint invention of Mr. E. A. Ashoroft 
and myself. Mr. Ashcroft came on the scene when the process 
was in the baby or test-tube and patent stage. He took it up 
from that point, and has developed it, not without the nece 


pecuniary food being provided for it, into a healthy. full-sized’ 


pos which appears to have the backbone of a giant. Sinoe 
e joined we have worked together as co-inventors, and he has 
designed and worked out all the plant and carried out all the 
works. Mr. Ashcroft has also read a paper on this process 
before the Institution of Mining and Metallurgy ; but the pro- 
cess is 80 little known that it seemed advisable to offer a paper 
to the Faraday Sooiety. 

I hope no one will object to the introduction of questions of 
cost. This paper is largely financial. All engineering —eleo- 
trical, chemical, or otherwise—is purely a question of cost. 
There may be people who think that science is not science unless 
it is merely useless information.  Soience really is not science 
unless it is or seems likely to be of use. Every step of the 
inception and development of a process like this involves science, 
and practically nothing but science. I have also dwelt rather 
on the broad questions of the scope of its application than on 
details, because Mr. Ashcroft’s paper goes into details very fully, 
and should be read with this. I am anxious also that the dis- 
cussion should not turn on detail difficulties that speakers think 
we ought to meet, or the impossibility of getting oft sulphur by 
replacement with chlorine, or of eleotrolysing zinc chloride on 
the large scale ; because we have transformed and electrolysed 
on the large scale with perfect success. I am much more anxious 
to know the society's opinions on the probable future of such а 
5 as thie, and its application to the various ores found in 

erent localities. 


My thanks are due to the Metallurgical Trust, Limited, the. 


pope of this process, for leave to offer this paper to the 
araday Society. 


— a 


TRADE NOTICES AND NOVELTIES. 


Ships' Light Indieator. 


We have received from Messrs. William McGeoch and Co., 
Limited, 108, Argyle-street, Glasgow, a circular describing their 
duplex shipe' light indicator. The chief feature of this indicator 
is that it not only gives warning when a lamp is extinguished, 
but also indicates when one filament of a twin-filament lamp 
has burnt out. On the front of the containing case there is 
arranged a series of ** windows" representing the various signal 
lamps of the ship, and, in addition, a small green window is 
fitted at the top of the case to show when the pilot lamp, 
which is used to illuminate the windows, is alight. When all 
the signal lamps are burning properly, the windows represent- 
ing signal lamps are screened by shutters, and no light appears 
except from the small pilot window. Should one filament of a 
lamp burn ont, the window representing that lamp half uncovers 
and shows a half-red light. Should а lamp go totally out, the 
corresponding window shows an all-red light, and а bell in con- 
nection with the indicator commences to ring, and continues 
doing so until switched off by the switch controlling the faulty 

шр. 
The Siemens “Liliput” Are Lamp, ete. 


From the Siemens Electric Appliances, Limited, 61 and 62, 
Watling-street, London, E.O., we have received a number of 
sheets on which various telephone instruments, etc., are 
illustrated and described. Оле of these sheets deals with the 
firm's ** Lilipat" aro lamp. This lamp is of the continuous- 
current type. Its mechanism is simple: for the regulating of 
the oarbons it contains in place of а clockwork а movable 
clamping arrangement, which 1s not disturbed by vibration or 
even a hard knock. The lamp burns singly at 100-120 volts, 
or two in series at 200-300 volts, and gives without a globe a 
hemispherical light of 160 o.p., whereas with an alabaster globe 
it gives a light of 150 с.р. Тһе energy expended is equivalent 
to 1 to 1°2 watts per candle-power. It is claimed that this lamp is 
most suitable for indoor use as a dining-room, drawing-room, or 


Мерет —— .. —— 


‘| who had been offered £1, 


even as a table lamp. Its outer dimensions are very small. 
The cylindrical cover has a diameter of 24in., and the globe of 
ójin. The length is 12]in. For the indoor use of these lamps 
special fittings and shades have been designed. These are 
illustrated on another of the sheets sent to us. 


Nernst Lamps. 


We give below the results of a second series of life tests of 
Nernst lamps made by Mr. Hoadley, the borough electrical 
engineer of Maidstone. It will be noticed that the average life 
of the lamps tested was considerably over 1,000 hours, a far 
better result than obtained for previous tests. The illumination 
tests made in the streets with a Trotter illumination photometer 
are also interesting. We are indebted to the Electrical Cem- 
pany, Limited, 122 and 124, Charing Cross-road, who supplied 
the lamps, for the accompanying figures : 


Lamp Tests. 
Arc lamps. | 5 Nernst lamp with prism 
The unit is one candle- foot. globe. 

Distance in feet. Reading. || Distance in feet. Reading 
1G. 1225990 2 100 sxe "052 
20: ин 215 16 PUE 05 
S vecasabiawinateon 135 | DO. агни 054 
ROS наса ае 055 | SSS 02 
50 ...... o dnd 043 | ДО ecc "0085 
б0 оре: 025 | | 

5 Nernst lamp with clear globe. || ‘26 Nernst lamp with clear globe. 
10 8 еге "125 11 ЕВИ ү 
111üü ͤ ⁵ 8 *105 S 
ДО ессен г, "052 DO. > орыш рн "028 
F 005. 540 н 018 
W 01S: ЧЁ - 400^ о goose 006 
Gas lamp (incandestent). 25 Nernst lamp with clear globe. 
11 065 1 P 
TEC 0⁴ | 1111 "06 
SSA 025 P. анаа: 04 
Ое MWD 20 еее 019 
aU. ои: 0055 1 008 

Hu "оозевев» вв зө” з вө е 0055 
Second Life Test of 4-Ampere Nernst Lamps. 

Six lamps......... 210 volts ......... 20 volt resistan зөв = 230 volts. 
ОЯ 215. 4. wen 20 ,, „ 7255 „ 
"Reve "eem 20 ,, yo 3 240 „ 

5 on 12 noon, April 8, 1903. Switched off 3 p. m., June 22, 

1903. 

230-volt lamps. 235-volt lamps. 240-volt lamps. 
H. M H. M Н. M. 
E 555 45 1. 1,675 50 1. 1,502 0* 
. 1494 0 2 598 0 2. 1707 0 
ó. 1,802 0" 5. 1,802 0* 5. 824 50 
4. 1.802 0 4. 1,802 07 4. 1,802 0* 
5. 1,802 0 5. 1,802 0“ 5. 476 0 
6. 1,802 0% 6. 1,802 0°* 6 411 0 

Average hours burning | Average hours burning | Av. life (hours burn- 

= 1,643 hours. =1, hours. ing) = 1,004 hours. 


* Still burning. 
The lampe still burning have been taken as burnt out at 1,802 hours. 


Catalogues and Pamphlets Received. 


W. К. Dixon AND Co., 60 and 63, Percival-street, Chorlton- 
on-Medlock, Manchester: Messrs. Dixon and Co. make a 
speciality of the manufacture of metal-bushed, screw-bound, 
and steel-shrouded buffalo raw-hide silent gears. We are 
informed that in several instances their pinions have been 
running 140 hours per week at 800 and 900 revolutions, 
developing 40 b.h.p. and upwards, for more than four years, 
and are still running well. Others have been running 
upwards of five years op reversing motors in the most trying 
situations with no sign of requiring renewals. 


PERSONAL. 


Mr. J. Baillie Hamilton, general manager of the Leeds tramways, 

500 а year by the Tramways Committee of 
the Birmingham Oorporation for the performance of duties similar to 
those he now falfils for £900 a year, has decided to remain in Leeds 
on the understanding that his salary be advanoed to £1,200 with an 
annual increase of £100 until £1,500 be reached. 

The Portsmouth Corporation have dccided to advance the salaries of 
Mr. С. М. Gardner, manager, and Mr. Т. Holme, assistant manager 
of ne telephone department, to £250 ава £135 per annum respec- 
tively. 

Mr. J. F. Shoolbred, chief assistant at the Corporation electricity 
works at Stockport, has been appointed clerk of works for the New- 
castle Corporation electricity department at a salary of £150 a year. 
There were over 100 applications. | 

Mr. J. Gray Soott, the borough electrical engineer of Croydon, has 
been presented with a handsome marble time-piece by the Lighting 
and Electricity Oommittee on the occasion of his approaching 


marriage. 
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LONDON TRAFFIC COMMISSION. 


The Poya Commission which is зац: into the question of the 
traffic of London had another sitting on Friday at the Westminster 
Palace Hotel, Sir David Barbour praning. 
Nr. Maurice Fitszmaurioe, chief engineer of the London County 
Council, was the witness. In reply to questions, he said that the 
Council, when making new streets, constructed subways for water and 
gas mains, electric light, and other eables. There were 14 subways, 
with an aggregate length of 54 miles, which contained gas-pipes, 
water-mains, telephone cables, electric lighting cables, District 
Messenger wires, and Hydraulic Power Company’s mains. A subway 
12ft. by 8ft. would cost about £18 per yard run for construction, 
but this priee might easily be trebled. The Council under the 
Subways Act, 1893, had made by-laws by which it could compel all 
companies laying new pipes in а street where there was a subway to 
lay them in that subway. In reply to further questions, the witness 
gaid that before 1889, with the exception of the East London Railway 
and the row-boat ferries, there was no crossing of the river to the east 
of London Bridge. The Rotherhithe Tunnel was to cross the river 
from Wapping to Rotherhithe. 
£2,000,000. Vauxhall Bridge was being reconstructed, and would be 
finished in about two years. It was to be built so as to be suitable for 
a tramway. А new bridge between Waterloo and Blackfriars Bridges 
was urgent. 

The Chairman: You have сегїзїп proposals before you with 
reference to north and south connections ї 

The Witness: Yes. Among them there is one from the Crystal 
Palace district to Waterloo-road, near Waterloo Station, and then 
continued across the river by a new high-level bridge between 
Waterloo and Blackfriars Bridges. One branch of the new street 
might then fall to meet the eastern crescent of the new Holborn 
to Strand street, and another branch might continue north by 
a bridge over Fleet.street between Chancery-lane and Fetter-lane, 
from which point it might be continued to the county boundary. 
Three types of streets have been taken for the new road from the 
Strand to the county boundary nearfthe Orystal Palace. Type A isa 
street 150ft. wide, footpaths 20ft.; the central portion of the street, 
30ft. wide, is reserved for motor and other quick traffic, and on each 
side of the central part is a width of street of 40ft. for surface tram- 
ways and slow traffic. Underneath is a subway for single-deck tram- 
cars, and there are the usual pipe subways and sewers. Type B shows 
a street 100ft. wide, with two footpaths each 14ft. wide, and a road- 
way of 72ft. Underneath is a double subway. Type C is the same as 
type А with regard to surface, but the tramcars are carried in two 
tubes at а deep level. The cost of the above roads, inoluding 150ft. 
of land on each side, is estimated at: Type A.—Works, £4,000,000 ; 

roperty, £12,000,000—total, £16,000,000 ; cost per mile, £2,560,000. 

. — Works, 4, 550, 000; property. 10,500,000 — total, 

£15,050,000 ; cost per mile, £2,400,800. Туре О. — Works, 
£5, 125,000 ; property, £12,000,000—total, £17,125,000; cost per 
mile, £2,740,000. The figures given are the gross estimates, making 
no allowance for recoupment. Continuing, the witness said there was 
no engineering difficulty in constructing a shallow subway under the 
Strand, or even under Piccadilly. The principal reason why deep- 
level tubes had been adopted in London was the presence of London 
clay over the greater portion of the area. The want of consent of 
various borough councils had made it impossible for the County Council 
to obtain powers to construct all the tramways which they thought 
necessary. The remarkable system of shallow subways for railways 
now being constructed in New York would, when completed, give 
facilities for traffic which would be ahead of anything contemplated 
for London. In many cases four lines were proposed in the subways— 
two for express trains and two for slow trains—and that was no doubt 
the ideal system. The largest system of shallow subways in the world 
was that of the Metropolitan and District Railways of London. When 
electrified they should compare favourably with any others, 

The Commission adjourned. 


SWANSEA ELECTRICITY ACCOUNTS. 


The accounts of the Swansea electricity undertaking for the year 
ended March last show that the gross profit amounted to £4,578, 
14s. 3d. Allowing £2,418. 17s. 6d. for interest the net profit on the 
year's work comes out at £2,159. 16s. 9d., less debit balance 1902 
£349. 9s. 10d., leaving £1,810. бз. 11d. to be carried forward to next 
year. The following are the principal items in the accounts, the first 
set of figures in every case being for the year 1901.2 and the second 
the year 1902-5 ; amount sanctioned, £52,046— £205,231 ; amount 
borrowed, £52,046—£69,595. 19s. ; capital expenditure, £60,230. 
15e. 9d.—£89,595. 19s.; revenue from supply, £4,571. 128. 3d.— 
£8,249. 8s. lld.; motor rents, nil—£60. 198. 4d. ; total revenue, 
£4,571. 12s. 3d.— £8,500. 8s. 5d.; total costs, 22 508. 8s. 2d.— 
£3,721. 148.; gross profit, £2,263. 4s. 1d.—£4,578. 14s. 54.; per- 
centage of gross profit to capital, 5775 рег cent.—5'11 per cent.; 
interest on loans, £2,612. 15s. 1ld.—£2,768. 7s. Ad.; percentage 
of interest and sinking fund to capital, 4°33 per cent. —3'09 per cent.; 
financial result—a!ter payment of all charges (including interest) on 

ear'8 working, and including the £349. 9s, 10d. deficiency last year, 
but excluding sinking fund— profit, £292. 14s. 11d. — £1,810. 68. 11d. ; 
capacity of dynamos at end of year, 525 kw.—1,725 kw. ; maximum 
load reached, 423 kw. —547 kw. ; load factor, 8:61—12:06 ; number 
of equivalent 8-c.p. lamps connected at end of year, 23,166—42,112 ; 
total units sold, 319,215—578,182; units sold per 8-c.p. lamp, 
18·77—13 75; price charged—private lighting, 6d, апд 2d. —6d, and 


The cost would probably be about |. 


2d. ; power, 2d. and 14d.—2d. and 14d. ; average price obtained 
pre 4:54d.—3'41d. ; ditto, public lighting, 5°'14d.—2°7ld. The 
ollowing are the principal items of generation and distribution costa : 
year 1901-2-—ооа, £697. 3s.— 1902-3, £1,224. 4s. 7d. ; water, oil, 
and engine-room stores, £155. 11s.— £251. 8s. 1d. ; wages on genera- 
tion, £481. 7s. 10d.—865. 12s. 5d.; wages, etc., on repairs and 
maintenance of buildings, plant, etc., 218. Os. 6d. — 2125. 10s. 6d. ; 
wages, etc., on public lampe, 240. 14s. 2d. — £224. 18s. 11d. ; works 
costs, £1,372. 16s. 6d.— 2,671. 14s. 6d. ; rents, rates, and taxes, 
£307. lle. 10d.— 8523. 14s. 5d.; management expenses, eto., 
£627. 19s. 10d.— 8655. 3s. 4d. ; total costs, £2,508. 8s..2d., or 
1:724. per unit s01d— 25, 649. 12s. 3d., or 1:484, 


STAFFORD ELECTRICITY ACCOUNTS. 


Appended is an abstract of the accounts of the Stafford 
electricity undertaking for the year ended March 31 last, 
the eapital expenditure on which date amounted to £30,000. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Ooal:or other fel iode ⅛ðᷣ 367 3 6 
Oil, engine-room stores, eto. ................................. 42 11 10 
Salaries and wages at generating station .................. 597 19 7 
Repairs and maintenance of machinery, eto 117 0 8 
Repairs and maintenance of mains, eto 122 17 3 
ze TE and 5 ei meters, eto. .................. 3 ` : 
ublic lamps—lighting and repairing ..... deii oua site) 
Renta, AA an d CCC 221 16 2 
Management expenses ; 29 16 4 
Bad debts and allowance . 15 18 2 
lo ny ee 16 1 8 
Law and parliamentary оһагдейв.............................. 50 0 0 
Total ex penditurrrrrneeeeeeeee .. бын . 1,607 1 1 
Amount carried to net revenue acoount . . 1,489 10 11 
£3,096 12 0 
Ст. Income £ s.d. 
Sale of current per шефетг.................................... 2,850 4 10 
Publié lighting’ оова едак инана echa Sox nena 180 0 0 
KEleotrio fittings ..... corre eee EPA Cea ve een ТИМИ 59 9 9 
Rental Of er 5 4 0 
Rent 30 ⁵ 8 313 5 
£3,096 12 0 
BALANGE-BHEET. 

Liabilities. £ s.d. 
Capital aooͤn nt e 25,389 5 5 
Sundry ersditoee rr 8 357 14 10 
Loans repayment aooount· [Ve 4,660 16 9 
Depreciation fund andi E 500 0 0 
Amount due to bankers ................... . ã . 5,400 3 1 
£36,037 17 11 
Asseta £ s. d. 
Capital account 2 ( 29, 887 16 7 
Suspense account —repairs, etc., of mains . 3,000 0 0 
Stock of electric fittings, eta 2 568 17 11 
Sundry parsons for rental and fittings ..................... 13127 9 O0 
GA,, 613 5 

Profit and loss account —balance to debit of this 
BocounL. fkk; CC „647 1 0 
£36,037 17 11 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated, in B.T. units . ã . 290 915 
Outputs 8 288, 885 
Public lamps ......................-. 1,818 
Quantity sold{ By contract q 96,546 232,694 
Private consumers by meters ... 128,470 

Quantity used on worxke i . . . ⁊ 19,460 
Total quantity accounted for-ſp-Ü[Uꝑ UUUUUUU·ii 44 252,154 
Quantity not accounted fou&&“&“&,&X, j U ã 2. 38, 761 
Number of public lampdtůn?u eer 8 
Total maximum supply demanded (kilowatts) .................. 184 
Equivalent in 8-c.p. lamps connected ........................... 13,293 


HACKNEY ELECTRICITY AND REFUSE DESTRUCTOR 
UNDERTAKINGS. 


The joint report of the borough accountant and borough electrical 
engineer of Hackney for the year ended March 31 last, together with 
the accounts for that period, which have been jointly prepared in the 
electricity and finance departments, has reached us. These accounts 
form the records of the firat complete year of working of the elec- 
tricity and destructor undertakings. With regard to the electricity 
department, the report states that the progress made during the period 
under review is remarkable and entirely satisfactory. At the close of 
the accounts there were the equivalent of 68,897 lamps of 8 c.p. 
connected to the mains, including 98 motors with an aggregate of 
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3804 h.p. 1,943,983 units were gengrated. Of this total, 539,006 
units were sold to the Works and General Pur Committee for 
publie lighting, realising 2°70@. per unit, out of which 0:404. per unit 
was spent in carbons, trimming, maintenance, and attendanco on the 
lampe and oolumns. 1,075,962 units were sold to private consumers 
for lighting and power, realising 3°36d. per unit. 152,558 units were 
used on the works for lighting and driving the auxiliary machinery ; 
61,756 units represent the energy used by the battery, and 144,721 
units the distribution losses. e cost of working—viz., 1:054. per 
unít sold—is extremely low, peg when it is remembered that at 
present the day load is small and the load factor only reaches 15:88 
percent. The analysis of costs is set forth below: 


r 

| Total costs. unit 2 d. 

Coal and other fuel ............... C — M MÓ £3,199 9 4 ... 0°48d. 

Oil, waste, water, and stores ............... . 217 5 8 .. 0:05. 

Wages of workmen. .............................. 1,303 16 8 0°19d. 

Repairs and maintenance ..................... 607 16 2 009d. 

Works costs ....................................... 6,328 5 10 0 79d. 
Rents, rates and taxes, and management 

Apen „ 1,604 2 4 0°24d. 

Total costs of generation and distribution.. £6,932 8 2 1:084. 


The cost of carbons, trimming, attendance, and lighting the public 
lampe amounted to £902. 9s. 1d., or 0°40d. per unit sold for public 

hting. The report claims that these costs hold the record for the 

etropolis, The total revenue was £21,367. 14s. 7d., while the total 
working expenses amounted to £7,834. 17s. 3d., leaving a gross profit 
of £13,532. 17s. 4d. The interest on borrowed money accrued to 
March 31 was £9,090. 16s. bd. The instalments repaid on borrowed 
money to the same date was £2,609. 7s. 3d., while £421. 48, 4d. 
interest was received on money on deposit, so that a net surplus of 
£2,253. 18s. remains. The writers of the report have not thought it 
necessary to depreciate the cost of the works and plant, inasmuch as 
the full cost of maintenance and renewals has been charged to revenue 
account. In accordance with the recommendation of the Finance 
Committee adopted by the Borough Council on March 5, 1903—viz., 
„That whatever profits accrue during the present financial year and 
also the next, that they be to the credit of а reserve fund and 
invested as required by the electric lighting order "—it will be observed 
that the net surplus of £2,253. 18s. has been so transferred. All 
the plant that has been taken over from the contractors has been 
efficiently maintained, and the works generally are in а satisfactory 
condition. 

Reporting on the destructor department, the writers state that the 
destructor was put into operation on April 21, and during the 11 
months it has been in use it has cremated 54,006 tons of refuse. The 
largest quantity oremated in any one day was 186 tons, and the 
smallest quantity 41 tons, the average daily quantity burnt being 
120 tons. The average quantity of water evaporated per pound of 
refuse was ‘541b. As the demand for electricity throughout the day- 
time does not require the full amount of heat generated by the 
destructor, the surplus heat has to be by- direct to the 
chimney during the аы period, but with the increasing day 
demand for electricity the destructor heat is gradually being utilised 
to vee advantsge. From the 34,006 tons of refuse 120 tons of tins 
abd scrap iron were removed, and 11,578 tons of clinker, fine ash, and 
flue dust were carted away. The following is an analysis of the 


ctor costs: 
Cost per ten 
of refuse, 
Oil, waste, water, and stores £60 11 5 454. 
I e 660 911 .. 4:664. 
Wages of workmen.............................. 2,708 2 19:11d. 
Repairs and maintenance ..................... 4717 5 Sad. 
Olinker disposal ................................. 746 16 4 5'21d. 
Works сов{в............................ 3338 4,223 15 3 29 81d. 
Management expenses ........... . 504 1 2.154. 
Total ot e . ТРА £4,527 19 4 $1°96d. 


In addition to the foregoing amounts, the interest and repayment 
charges amounted to £2,771. 15e. ld. The net cost of the destruc- 
tion of the borough refuse, after crediting the destructor with the 
heat utilised b the electricity department to the value of £2,272. 
4e. 8d. , and with £7. 16e. 1d. of кшш са, was £5,019. 11s, 8d., 
er practically 28. 1141. per ton. e accounts show that the 
capital expenditure on March 31 last was £233, 100. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ 8. d. 
Со Виме М `:, 2...2... осе ТНТ ү 927 4 8 
Value of steam supplied by destructor .................. 2,272 4 8 
Oil, engine-room stores, eto 217 3 8 
Wages at generating stations ............................... 1,505 16 8 
Repairs and maintenance of machinery, etc. ............ 369 9 4 
Wages of distributing staff ................................. 123 19 8 
Repairs of mains and services 86 8 6 
Repairs and maintenance of meters, eto 27 18 8 
Cost of carbons, trimming, etc., public lamps 774 12 2 
Repairs and maintenance ditto . . . 127 16 11 
Rente payabldd .. ẽ œèL C 25 8 9 
Salaries, etieZ—ͤö—ꝛʒ . . . e 1.580 13 7 

Total expenditure .. . . . . . . . . . . . . 7,884 17 3 
Amount carried to net revenue account .................. 13,532 17 4 
Total ............... — 3 e *.. £21,367 14 7 


Or. Income. £ s.d. 
Sale of electricity per meter, less discounts ............ 15,061 0 6 
Public lighting, less discounts ............................. 6,075 Б 9 
Rentals of meters, eto., less discounta..................... 227 5 Q 
Rentals of '' free-wired " installations, less discounts 

£523. Os. Id.; less amount payable to Natio 

Wiring Company, Limited, £525. Os. 3d. ............ — 
p from sale of lamps, less expenditure ......... 211 4 
Miscellaneous гесеїрїз.......................................... 112 O0 

£21,367 14 7 
GENERAL BALANCE-BHEET. 

Dr. Liabilities: £ s.d. 
Oapital account аен аана EIE MERO AS EXPE Ses ruere 255100 0 0 
Sandry creditors ........... eere eren r oro ыы 5,969 5 1 
Consumers’ deposit account ........................... ..... 10 10 O 
Reserve fund acoounl tt 2,255 18 0 
Redemption of деЫё............................................. 2,616 15 11 

£245,950 9 0 

Or Assets. £ sd. 
Capital account ——— Á— 227,065 14 10 
Btores on Папа... улеа se Ren va ао ане ena E FO TP UE 452 11 11 
Sundry debtors ........................................› akin 7,204 3 3 
Cash with treasurer and еоріпеег........................... 9,227 19 0 

£243,950 9 0 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity бее Шш Pi “nn 1,943, 985 
А ablic lamps . 

Quantity sold { Private 8 1.078.862) 1,614,968 
Quantity used on worker ẽ . 829.015 
Number of 8-c.p. lamps connected ................ е 68,897 
Total maximum supply demanded (kilowatts) ............... 1,161 


LANCASTER ELECTRICITY ACCOUNTS. 


From the accounts of the Lancaster electricity depart- 
ment for the year ended March 25, 1903, it appears that 
the total expenditure on capital account to that date 
amounte to £55,195. Abstracts of the revenue account, 
balance-sheet, and statement of electricity generated, sold, 
etc., are given herewith. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ ad. 
Ооа] or other fuel ................................ £970 12 2 
Steam generated at refuse destructor ......... 0 O 
Oil, waste, water, and stores 258 18 6 
Wages at generating stations .................. 619 18 3 
Repairs and maintenance ............ ........... 99 10 0 
2,428 18 11: 
Distribution of пони 
Maintenance of mains 76 6 6 
Maintenance of meters ......................-.... 150 16 10 
Labour, fittings, and lamps sold ............... 244 16 
— — 551 19 10 
Rent, rates, and {ахев............................................. 361 11 3 
Management Expenses. 
Salaries—engineers’ department 279 10 8 
Salaries—clerk and surveyor's department... 135 12 6 
pond , Stationery, eto. ........................ ze io 4 
tamp duties, postages, eto 19 6 
Auditors’ foes ж ааа „ 6 6 0 
554 1 
Special charges —insurance ee . 17 14 5 
lowances and bad debtnnzèvèvvvvvv . 2 1 
Balance to net revenue account.. ꝗ . 3,116 14 5 
£7,150 1 2 
Or. £ в. d. 
Sales of current and meter rents .............................. 6,324 3 7 
Public bis 8 584 0 0 
Sales of lamps and other apparatus ͥ q 241 9 10 
. Cost of summonses (repaid) . e . . . . . . 7 9 
27,150 1 2 


* As estimated between committees before actual output was 


known.—Ep. F. E. 


Dr. Liabilities. £ s.d. 
Mortgages . . . .. . bees enne room ses —— Ó—S 18,950 0 0 
Corporation 5 per cent. stock 24680 2 4 

e БОСОО cios . Т" 5,484 9 7 
Amount set aside for redemption of stock .................. 2,464 11 10 
Floating liabilities ........... RM 9,882 16 1 

o e e 1.147 9 7 

£60,609 9 5 

Or. Assets. E s d. 
Capital expenditure on works  ............ — —— ~ 54,875 15 4 
Ohanging-over acc nt. . 16 9 8 
Debt redemption account ............ ——— HÀ 11 10 
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Floating assets ............. e 5 2,860 7 0 
Stores, etc., on hand ............................................. 121 10 11 
Qash in Dang сыы ppt cei ен eie ceste sore — € 120 16 8 

£60,600 9 5 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. UU ( .. 431,650 
| Private consumers by meter...... 518,736 
Quantity sold 4 Tramways Committee ............ 12,616 - 398,960 
Public lamps... e 52,674 | ' 

Quantity used on згогЁв....................:........................... 12,616 
Total quantity accounted for . 411,576 
Quantity not accounted forrue tt ,074 


Maximum supply demanded (kilowatts) ))) . . 
Number of public lamps, 30. 


APPOINTMENTS VACANT. 


Engineer - in - Charge, Electricity Department, Borough of 
Bermondeey, £104 per annum, July 31. Advertisement in last issue. 

Assistant Superintendent, Indian Telegraph Department, 
Ев.4,200 a year. Apply, Secretary, Judicial and Public Department, 
India Office, Whitehall, London, S.W., Aug. 1. Advertisement in 
last issue. | | 

Two Skilled Cable Jointers, Durban Municipality, 15s. a day. 
Applications, by letter, to be sent to Z. X. V. Z., care of Deacon’s 
Advertising Offices, Leadenhall-street, London, E. C., by July 27. 

Chtef Avsistaut Electrical Engineer, Hoylake and West Kirby 
Urban District Council, £126 per annum, July 28. See advertise- 
ment. 

Electric Wiring Clerk of Works, Parish of St. Pancras, £3 per 
week. See advertisement. 


Estimating Engineer for large electrical works in the Midlands. 
See advertisement. 


Electrician (working) for collieries near Durham. See advertise- 
ment. 

Representative.—Firm of manufacturers require energetic repre- 
sentative for developing sale of new type of transformers. See 
advertisement. 

Switohboard Attendant, Corporation of Swindon, 27s. 6d. per 
week, Aug. 3. See advertisement. 


LEGAL INTELLIGENCE. : 


THE READING OF METERS. 


At the Brompton County Court, on Monday, the Brompton and 
Kensington Electric Supply Company applied for an injunction to 
enable them, by their inspectors, to enter the premises of Mrs. Shad- 
forth, 143, Gloucester-road, Kensington, W., for the purpose of reading 
the company'a metor. 

Plaintiff's solicitor explained that the Electric Lighting Acts pro- 
vided that any officer appointed by the undertakera might, at all 
reasonable times, enter any premises to which electricity was, or had 
been, supplied by the undertakers, in order to inspect the meter, etc. 
There was a contract dated Nov. 4, 1901, between the plaintiff com- 
pany and Mrs. Shadforth for the supply of electricity to her house— 
she being the lessee—but on various occasions when the inspectors 
called to read the meters, they were refused admission because they 
had not made an appointment. 

One of the company's inspectors bore out solicitor's statement 
regarding the refusal on various occasions to allow witness to read the 
meter at defendant's house. 

Counsel for the defendant explained that Mrs. Shadforth was away 
from London, and had absolutely nothing to do with the matter. 

His Honour said that before he could grant the injunction he would 
have to be satisfied that the lady had acted, under the circumstances, 
unreasonably. He came to the conclusion that she had done nothing 
to justify the granting of the injunction. There would be judgment 
for the defendants, with costs. | 


WEST RIDING TRAMWAYS. 


The Court of Appeal, consisting of the Master of the Rolls and 
Lord Justice Cozens Hardy, on Saturday heard the case of Dixon v. 
the Ito Syndicate, Limited, on the defendants’ appeal from an order 
of Mr. Justice Walton in Chambers. 

Mr. Rufus Isaacs, K.C., for the appellants, said the plaintiff, Mr. 
Dixon, claimed £7,401 under ап engineer's certificate for work done 
under а contract, and damages for wrongful determination of au 
agreement by the defendants, who had purchased from the West 
Riding Tramways and Electricity Company certain rights to construct 
tramways. etc. The Master, as a condition to defend the claim, 
ordered the defendants to bring the £7,401 into court. The Judge 
in Chambers varied that order by directing that £6,660 should be 
brought in, and gave leave to defend the action as to the balance and 
as to the claim for damages. The present appeal was for unconditional 
leave to defend. 

At the close of the arguments, the Master of the Rolls gave 
judgment. Не said the case must go for trial in the ordinary way, 
the defendant having unconditional leave to defend. 


| last, state that the revenue for the 
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RECORDING TELEGRAPH. 


On Monday, in the Chancery Division, Mr. Justice Buckley heard 
the case of Prankerd v. Lee, which was an action brought by Mr. 
Archibald Arthur Prankerd, a retired barrister, against Mr. Sydney 
Lee for the return of £500 which plaintiff invested in the Recording 
Telegraph Corporation, Limited, on the ground, as plaintiff alleged, 
that it was obtained from him by fraud and misrepresentation of the 
defendant, the promoter. After a consultation between counsel, Mr. 
Terrell announced that his lordship would be saved any further 
trouble, They had agreed that the action should be dismissed, the 
defendant to pay back the £500 and take back from the plaintiff the 
securities he had given him. The action was dismissed by consent 
with costs. 


"TUBE" CONSTRUCTION. 


On Wednesday, in the Ohancery Division, Mr. Justice Kekewich 
gave judgment in the action of Ash v. the Great Northern, Piccadilly, 
and Brompton Railway Company, brought by Mr. William Ash and 
Oolonel Du Vernet for an injunction and damages, they complaining 
that the defendants, by their contractors, workmen, servants, and 
agents, in the course of the construction of their tunnel at the Sloane- 
street Station site conducted their operations with excessive noise so 
as to cause a nuisance and interfere with the comfort of the tenancy 
of the plaintiffs’ residences. The defendants pleaded their statutory 
powers, and asserted that the work was done with caution and 
judgment, and without negligence. è 

Mr. Justice Kekewich held that the defendants had acted reason- 
ably and in the exercise of their statutory powers from Nov. 18, 1902, 
when their Act received the Royal assent, and he gave judgment in 
their favour, without costs. He awarded Mr. Ash £20 1n respect of 
damage prior to 1902. 


——————ÓÁ—— 


COMPANIES’ MEETINGS AND REPORTS. 


EASTERN TELEGRAPH. 


The directors, in their report for the six months ending March 31 
period amounted to £626,750, 
from which are deducted £162,847 for the ordinary expenses and 
£27,472 for expenditure relating to repairs and renewals of cables, 
etc., during the half-year. After providing £7,206 for deprecia- 
tion of spare cable, £110 for sundry differences in exchange. and 
£11,365 for income tax, there remains a balance of £417,748, 
to which is added £22,383 brought from the preceding half- 
year, making a total available balance of £440,151. From this 
balance there has been paid interest on mortgage debenture stock, 
dividends on preference stock, and an interim dividend of 14 per cent. 
on the ordinary stock, leaving a balance of £320,031, out of which the 
directors have placed £5,000 to the reserve fund tor maintenance 
ships and £180 to the general reserve fund. The directors now 
recommend the declaration of a final dividend on the ordinary stock 
for the year ended March 31, 1903, of 14 per cent. and a bonus of 
2 per cent., amounting together to £130,000, both psyable on the 
50th inst., free of income tax. and making, with the three previous 
payments on account, a total distribution of 7 per cent. for the year. 
The balance of £5,031 is proposed to be earried forward. | 


DIRECT UNITED STATES CABLE. 


The report of the directors for the six months ended June 30 last 
states that the half-year’s revenue, after deducting payments, amounted 
to £48,886, as compared with £46,610 for the corresponding period 
of 1902, showing an increase of £2,276. Working and other expenses 
for the same period, including income tax, amounted to £21,724, 
leaving a not profit of £27,162, making, with £4,779 brought forward 
from the previous half-year, a total of £31,942. For the correspond- 
ing period of 1902 the working expenses and other payments amounted 
to £21,515. Three quarterly interim dividends of 3s. each per share, 
amounting to £27,519, have been declared and paid during the year, 
and a final dividend of 3s. per share is now proposed, together with a 
bonus of 18. per share, making, with the three interim dividends, 
54 per cent. for the year, being a total distribution of £359,461. After 
transferring £8,000 to reserve fund, there remains a balance of £2 693 
to be carried forward. The reserve fund account has been debited 
with £22,951 for cost of cable repairs, and after being credited with 
interest on investments, profit on sale of securities, and amount trans- 
ferred from revenue, the balance new amounts to £474,664, taking 
the investments at cost price. 


EDMUNDSONS' ELECTRICITY. 


The report of the directors for the year ended March 31 last states 
that, including the sum of £6,179 brought forward from last year, the 
net profit, after payment of debenture interest, amounts to £53,048. 
After deducting dividends on preference shares paid and accrued, 
amounting to £9,540, and an interim dividend at the rate of 5 per 
cent. per annum on the ordinary shares, there remains a balance of 
£37,257. The directors recommend a final dividend on the ordinary 
shares at the rate of 9 per cent. per annum, making 7 per cent. for the 
year, to be written off goodwill account £5,000, and added to reserve 
fund £9,274, leaving to be carried forward £11,753. During the year 
20,000 preference shares and £40,000 debenture stock have been 
issued. The premiums received in respect of these issues, less 
expenses, amount to £16,725, and have been added to the reserve 
fund, which, with the contribution proposed to be made from revenue 
account, will beincreased to £40,000. The 4,500 deferred shares have 
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been converted into ordinary shares, zin accordance with the articles of 
association. | | ds 


DUBLIN UNITED TRAMWAYS. 


‘The report of the directors for the half-year ended June 30 last 
states that the amount available for division is £36,882. 16s. 8d., out 
of which dividends for the half-year are recommended at the rate of 
6 per cent. per annum on the preference shares and at the rate of 
5 per cent. per annum (free of income tax) on the ordinary shares, and 
з sum of £2,000 has been set aside to reserve fund. These dividends, 
with the sum set aside, will absorb £34,025, leaving £2,867. 16s. 8d. 
to be carried forward. The amount charged against revenue of the 
half-year for rates and taxes again shows an increase of £2,125 as 
compared with the corresponding period of 1902. 


AUCKLAND ELECTRIC TRAMWAYS. 


At the ordinary general meeting of this Company Mr. C. Shirreff 
Hilton (the chairman) intimated that work on the electric lines, 
which was commenced in August 1901, was now almost finished. 
There remained still unfinished the -overhead work for about two 
miles in the Onehunga district. Since May 25 about 143 route miles 
had been in operation, and from the latest figures there was every 
reason to congratulate the shareholdera on the result of electric traction 
to date. Since the opening of the lines the traffic receipts had 
certainly been up to expectations, and every mail that came in gave 
reason to have confidence in the future. 

The report was adopted. 


CHILI TELEPHONE. 


The general meeting of the shareholders in this Company was held 

on пе 16th inst. at Winchester House, E.O., Mr. George Keith 
g. 

The Chairman, in moving the adoption of the report (which 
appeared in our issue of the 10th inst.), said that the Company had 
made steady progress. The gross revenue had increased, and the 
higher rate of exchange had also contributed to the profits. The 
business was very satisfactory, and the payment of a 6 per cent. 
dividend realised the expectations of the Company at its start. The 
financial position of Ohili had improved and business prospects gene- 
rally were better. The Ohilian people appreciated telephone com- 
munication, and business had extended. The service had been well 
maintained, and he looked forward to continued prosperity for the 
Company. 

The report was adopted. 


NEW COMPANIES REGISTERED. 


Electric Company, Limited. — Capital, £1,000. 
Objects : to carry on the business of electrical and mechanical engi- 
neers, electricians, suppliers of electricity for light, heat, power, or 
otherwise, manufacturers of and dealers in electric, magnetic, tele- 
graphic, telephonic, and other appliances and apparatus, ete. 

British Tramways and General Construction Company, 
Limited.—Oapital, £500,000. Objects: to carry on the business of 
financiers, concessionaires, contractors for public or private works, 
tramways, electric light, traction and power works, gas and water 
works, and means of transport, constructors of electric tramways or 
light railways, wires, cables, dynamos, motors, engines, rolling-stock, 
and the like, electricians, suppliers of electricity, etc. 

Ulster Electric Power Distribution Company, Limited.— 
ше, £10,000. Objects: to produce and supply electrical energy 
and power for public and private lighting. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


-Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Fenders by Oct. 21. 
Bath.—The Oorporation invite tenders for the supply and erection 
of а main switchboard. Tenders by 12 noon on 27ch inst. 
Birkenhead.—The Corporation require tendezs for one 350-kw. 
direct.current high-speed steam dynamo. Tenders by July 28. 
- Edinburgh, — The Corporation are prepared to receive tenders for 
the supply of are - lamp poste. Tenders by Aug. 3. See advertisement. 
Brighton.—The Town Council invited tenders for the supply of 
meters for a period of one year from Sept. 1, 1903. Tenders by 
Aug. 10. See advertisement. 
Beasterczehanya, Neusohl (Austria),—The Municipality require 
tenders for the construction of an electricity station and plant of about 


600 h.p. Tenders by Aug. 1. 
Lendon, S.W.—The London County Council invite tenders for 
twitchboards. Particulars may be obtained at the County Hall, 


Spring-gardens, S. W. "Tenders by Aug. 11. 

Atherton.—The Urban District Council are prepared to receive 
tenders for the supply and delivery of electricity meters for an 
alternating-current supply. Tenders by 28th inst. 


Pietermaritzburg.—The Corporation invite tenders for the supply: 


of electric tramcars. Particulars may be obtained from Messrs. 
rage and Dawbarn, 82, Victoria-street, London, S. W, Tenders by 
y 29. - 


Colchester. —Тһе Tramways Committee invite tenders for the егос- 
tion of a tramcar shed, consisting chiefly of iron and steel. Particulars 
may be obtained upon application at the Surveyor's Office, Tenders 
by July 28. | 

Pointe-a-Pitre (Guadeloupe).— The Municipality invite offers 
for a concession for public and private electric lighting for 15 years. 
Tenders by.Aug. 29. Particulars may be obtained from the Colonial 
Office, Paris. | 

Aldershot.—Tho Urban District Council invite tenders for the 

supply and erection at the sewage works of two 4in. motor-driven 
centrifugal pumps, also generator, battery, and automatic starting 
switches. Tenders by Aug. 4. 
' Hapton.—Tenders are invited for lighting t^e township with 
electricity. Particulars may be obtained from Mr. Edward O'Shaugh- 
nessy, clerk to the Haptou Parish Council, 16, Hamilton-terrace, 
Padiham. Tenders by July 31. | 

Lisbon —The Public Works Department require tendeis for the 
construction of lm. gauge li.ht railways as fullows: (1) Limatal, 
Viaona-Ponte de Barca ; (2) Oberer Minho, Braga-Mongao ; (5) Braga- 
Guimaraes. Tenders by Aug. 1. 

Atherton.—The Urban District Council invite tenders for the 
supply and delivery of electricity meters. Particulars may he 
obtained from Mr. D. Schotield, clerk to the Council, Town Hall. 
Tenders by July 28. See advertisement. 

Rochdale.— The Corporation iovite tendera for the supply and 
delivery of copper tramway rail bonds. Particulars may be obtained 
from Messrs. Lacey and Sillar, 2, Queen Anne’s-gate, Westminster. 
Tenders by 28th inst. See advertisement. 


Blackburn.—The Town Oeuncil invite tenders for one complete 
main switchboard and accessories. Particulars may be obtained from 
Messrs. Lacey and Sillar, 2, Queen Anne's-gate, Westminster. Tenders 
by July 27. See advertisement in last issue. | 


Shanghai.—The French Colony proposc to instal motor- ropelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la Municipalité Frauca'se de Shanghai. Particulars may be obtained 
пош l'Otfice National du Commerce Extérieur, Rue Feydeau, 3, 

aris. : e 

Launceston (Tasmania)—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may he obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 


Aldershot.—The Urban District Council invite tenders for the 
supply and erection at the sewaye works of two 4in, motor-driven 
centrifugal pumps; also generator, battery, and automatic starting 
switch: s. батсан may be obtained at the office of t*e Engineer 
and Surveyor to the Council. Tenders by Aug. 4. See advertisement. 


London, 8.W.—The Loudon County Council invite tenders for the 
supply snd delivery of two low-tenr ion feeder switchboards, and for 
the erection of one of them in each of the Council's sub- stations at 
Camberwell and New Cross respectively. Particulars may be obtained 
re the County Hall, Spring gardens, S.W. Tenders by 10 a.m. on 

ug. 11. 

Wednesbury.—The Corporation invite offers from firms willing to 
undertake free and hire-purchase electric wiring and motors within 
the borough. Full particulars may be obtained from Mr. F. J. 
Warden-Stevens, the consulting engineer to. the Corporation, 
54, Victoria-street, Westminster. Tenders by July 30. Зее adver- 
tisement. | 

Bath.—The Corporation invite tenders for the supply and erection 
of a main switchbourd at the new generating station. Particulars may 
be obtained from Messrs. Kincaid, Waller, Manville, and Dawson, 
29, Great George-strect, Westminst r, or at the City Electrical Engi 
neer's Office, 7, Dorchester-street, Bath. Tenders by 27th inst. See 
advertisement. 

Rochdale.—The Corporation invite tenders for the supply and 
delivery of 16 double-deck, double-truck cars, 20 double-deck, single- 
truck cars, and five singie-deck combination cars, with all trucks, 
motors, and accessories. Parti:ulara from Measrs, Lacey and Sillar, 
2, Queen Anne's-gate, Westminster, and 78, King-street, Manchester. 
Tenders by Aug. 10. See advertisement. 


Cheadle (Cheshire).—The Urban District Council invite tenders 
for the supply and delivery of about 550 tons of grooved steel girder 
tramway rails, eight tons of tie-bars, 134 tons of tishplates, and three 
tons of bolts and nuts; also for 17 sets of points and crossings. Par- 
ticulars may be obtained from Mr. Charles R. Brady, A. M. I. O. E., 
15, Wa ren-street, Stockport. Tenders by July 27. 


Madrid.—Tbe Posts and Telegraphs Department require tenders for 
the supply of 25 telegraph apparatus of the Hughes system and 
25 motors with weight elevators for the same, for the service of the 
telegraph stations of the State, at the upset price of 2,530 pesetas, or 
about £73, for each appara us with its accessories as detailed, and 
408 pesetas, or about £12, for each motor with its corresponding 
elevator. 

Cheadle.—The Urban District Council are prepared to receive 
tenders for the supply of materials and execution of works in the 
laying of concrete foundations, fixing rails, points and crossings for the 
tramway permanent way complete, including taking up present 
macadam and paving setts, but except fixing bonding. Particulars 
may be obtained on application to Mr. Chas. R. Brady, A. M. I. C. E., 
13, Warren-street, Stockport. Tenders by 12 noon on Aug. 17. 


Northampton.—The Corporation ате prepared to receive tenders 
for the supply, delivery, and erection of the following in connection 
with the Corporation electric tramways: (Section No. 1) boilers, 
steam, exhaust, and water piping, condenser, cooler, water-softening 
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pant mechanical draught, etc.; (2) steam generators, dynamos, 
bat апа booster, switchboard, travelling crane, station lighting, 
eto.; (д) overhead trolley equipment; (4) underground feeders, pilot, 
and telephone wires ; (Б) cars ; (6) permanent way ; (7) power station 
buildings; (8) car-shede, workshops, offices, etc. Partioulars on spoli: 
cation to the borough engineer, Mr. Alfred Fidler, A.M.I.C.E., 
Guildhall, Northampton. Tenders by 12 noon on Aug. 15. 


RESULTS OF TENDERS. 


Govan.—The Oorporation have accepted various tenders for the 
extension of the electric lighting station building. 


Rochdale.—The Town Oouncil have accepted the tender of W. A. 
Peters aud Sons, Townhead, Rochdale, at £18,000, for erecting a per- 
manent tramway shed. 


Middlesbrough.—The Corporation have accepted the tender of 

Callender and Oo., London, at £2,733, for carrying out the Grove 
Hall and Linthorpe electric lighting extensions. 
. Paisley.—The tenders of the British Schuckert Electric Company, 
Limited, have been accepted by the Corporation for extension of 
main switchboard, amounting to £633. 19s., and for 12-kw. negative 
booster, amounting to £220. 

London, N.W.—The St. Panoras Guardians have accepted the 
tender of Barlow Bros. and Co., 237, Shaftesbury-avenue, W.C., at 
£1,093. 12s. 8d., for the wiring and fitting of the St. Pancras 
Infirmary, Dartmouth-park-hill, N., for electric light. 

Islington.—The Lighting Committee recommend the acceptance of 
the following tenders: Brush Electrical Engineering Oompany, 
Limited, at £91. 10s., for the supply of 36 meters; Electrical Oom- 
pany, Limited, at £559. 4s., for the supply of 159 meters. 

Birkenhead.—Tho Corporation have accepted the tender of Dobell 
апа Co., Limited, Birkenhead, for the supply of washed slack, deli- 
vered at the Oorporation electricity stations in Bentinck-street, 
Craven-street, and New Ohester-road respectively, for 12 months, 

Hampstead.—The Borough Council have accepted the tender of 
the St. Helens Cable Company for the supply of high-tension, house 
service, and rubber cable for 12 months, and that of Henley's Tele- 

ph Works Company for the supply of three-oore cable, also for 

2 months, 

Coventry.—The Electric Light Committee have accepted the follow- 
ing tenders: Aiton and Co., London, pipework, £1,138 ; Green and 
Oo., Wakefield, economiser, £286; Bennis and Co., Bolton, coal- 
conveying plant, £1,032; Danks and Oo., Oldbury, flue doors and 
damper doors, £90 

Eoohdale.—The Corporation have accepted the following tenders : 
for the supply and erection of the overhead line арн of the 
remainder of the tramway system, J. G. White and Oo., Limited, 
£21,619. 13e. 10d.; points and crossings for special work and for 
entrauce to car-shed, Lorain Steel Company, £2,587; points and 
crossings for the general track, Hadfield’s Steelfoundry, Limited, 
Sheffield, £6,322. 


Bradford.—The Corporation have accepted the following tenders 
for works required in the erection of a new electricity station at the 
Sunbridge-road destructor works: J. Moulson and Son, Limited, 
masons’ work £980, joiners’ work £175; Plasterera’ Works Depart- 
ment, oonoretor and plasterers’ work, £193 13s. 7d.; G. Jackson, 
plumbers’ work, £79 ; Roberts and Co., Limited, ironfounders’ work, 
£273 ; T. Nelson and Son, slaters' work, £37. 19s.; J. Lynn, painters’ 
work, £20. 17s. 6d. 

Walsall.—The following tenders have been accepted by the 
Corporation : Messrs. Wm. Griffiths and Oo., Limited, for relaying 
the existing tramway track in Lichfield-street and Lower Bridge- 
street, and the construction of new loops on The Bridge, and a double 
track in Park-street, at £5,899. 15e. ; Mesars. Robert W. Blackwell 
and Oo., Limited, for supplying a first-class collapsible repair tower 
wagon, at £75; Messrs Percy U. Fellows and Co., for lightin the 
car sheds, offices, and yard at the tramway depot, Birchills, at 
£98. 125. 

Sleaford.—The Urban District Council have received the following 
tenders for supply and erection of water-tube boiler with piping, and 
90-kw. steam generator and switchboard panel: 


Boiler and piping. 
Stirling Boiler Company, Manchester................. КОЛКА £630 
В. R. Rowland and Co., Reddish, near Stockport 599 
Hornsby and Sons, Limited, Grantham................- .............-. 763 
Stirling Boiler Company, Edinburgh.. . . 564 
Babcock and Wilcox, Limited, London (accepted) .................. 595 
Baboock and Wilcox (alternative) ....................................... 555 
Engine and dynamo and switchboard. 
Thomas Parker, Limited, Wolverhampton (accepted). 741 


Bath.—Oolonel Boughey, C. S. I., and Mr. H. Allan Steward, Light 
Railway Oommiasioners, have heard an application for an order autho- 
rising certain alterations and extensions of the Bath Electric Tramway 
Company's system. The Chairman said the Commissioners would be 
prepared to recommend an order, but they were anxious not to do any- 
thing to injure the hospital on the line of route. They would require 
the company to use wooden sleepers, the speed would be limited, and 
undue ringing of the bell would be guarded against. At Tuesdsy’s 
meeting of the Town Council it was resolved that the question of the 
rebuilding of the Midland bridge be referred to a joint committee of 
the Electric Traction and Street Improvement Committees for further 
eonsideration, with instructions to report on the probable cost of 
improving the bridge and its approaches, and also to report to the 
Council further information as to the cost of the other improvements 
on the tramway routes. 


BUSINESS NOTES. 


TRACTION. 


Salford.—The Corporation tramways will shortly be extended in 
the Ordsal-lane and Monton-green districts. 

Rotherham. —The Board of Trade inspector in spected the Tinsley 
section of the Corporation electric tramways on Tuesday. 

Gloucester.—Mr. Geo. Law, of Kidderminster, informs us that his 
tender has been accepted for the city of Gloucester tramways. 

Blackpool —The electric line on the new promenade from Alex- 
andra-road to the south end of the promenade is now ready for 
service. 

Rochdale.—There is every reason to believe that the electric cars 
will be running on several important central routes before the end of 
October. 

Birkenhead.—The local bench have imposed а fine of 40s. on the 
driver of а cart for having obstructed а New Ferry electrio car in 
New Ohester-road. 

Burten.— Arrangements are being made for the inauguration of the 
new electric tramways, and the first two of the 20 cars on order have 
arrived in the town. 

N e and Derbyshire Tramways.—In the House 
of Commons the Nottinghamshire and Derbyshire Tramways Bill has 
been ordered for third reading. 

West Londen.—It is announced that the London United Tram- 
ways Company intend to apply for a further extension of time for the 
eonstruction of new lines in Uxbridge. 

Chester. The Town Council have received а memorial signed by 
722 ratepayers asking the Council to at once гое? with the exten- 
sion of the trams to hton and Tarvin Bridge. 


Dewsbury.—On the 28th inst. the Government i ion of the 
electrical lines within the borough will take place. All the cables 
have now been laid, and the tramways are ready for working. 


Rawtenstall.—It was stated at the last meeting of the Town 
Oouncil that the construction of the electric tramwa be oom- 
menced soon. The scheme is expected to be completed within two 
years. 

Hastings.—The first of the motor omnibuses ordered by the 
Corporation has been delivered, and will start running on the Fish- 
market to Grosvenor-gardens route in place of one of the horse-drawn 
vehicles, " 

Rowley.—Tho Birmingham and Midland Tramway Oompary have 
deposited plans of the proposed new tramway to be constructed 
from Old Hill to Blackheath. The matter has been referred to a 
committee. 


Hull.— The work of preparing Hedon-road for the electric tramcar 
service is being rapidly pushed forward by the Oorporation. Before 
the summer is past the electric cars are expected to be running along 
the route. 

"| Central London Railway.—The directors have declared a dividend 
for the past half-year at the rate of 4 per cent. per annum, carrying 
forward £45,400. A year ago the distribution was at the same rate, 
with £25,000 carried forward. 

Batley.—A communication has been received from the Board of 
Trade шошак that the inspection of the electric tramways within 
the borough will take place on Monday, July 27. A successful trial 
trip was made on Wednes lay. 

Railway and Tramway Competition. —Owing to the competition 
of the electric tramways in and around Leeds and Bradford, the Great 
Northern Railway Company are granting special and revised third- 
class fares in the districts affected. 

Bilston.—The General Purposes Committee have decided not to 
relieve the British Electric Traction Company from their obligation to 
construct а tramline to Ettingshall, but if they prefer to construct 
the line via Ward-street they will consent. 


Colne.—Good progress continues to be made with the construction 
of the tramways. A commencement has now been made with the 
laying of the conduits for the cables, while a number of poles have 
been received in readiness for the eiection of the overhead equipment, 


Glasgow.—Colonel Yorke on Tuesday inspected the Yoker-to- 
Clydebank extension of the tramways and that to the monument at 
Langside, both of which are already open, also the new line through 
the Green and along Govan-street connecting Alexandra Park with 
Paisley-road. 

West Ham.—The Borough Council have arranged for the com- 
pletion of the purchase of the tramway lines in the borough. Arrange- 
ments have also been made for the working of the same = the North 
Metropolitan Tramways Oompany pending the electrification of the lines 
by the Corporation. 

Litherland.—The District Oouncil have decided to call the atten- 
tion of the manager of the Liverpool tramways to the delay in the 
commencement of the construction of the proposed tramway to 
Linacre. It had been promised that the trams would be running in 
June, but nothing has been done 8o far. 


Blackburn.—The traffic returns of the Corporation tramways for 
the week ending July 10 show that the total number of passengers 
carried was 166,781, and that the receipts amounted to £878. 7s. 10d., 
as against 152,214 and £860. 11s. 14. for the corresponding time last 
year, being an increase of 4,567 passengers and £17. 166. 9d. receipts. 

Paisley.—At a meeting of the Town Council on Tuesday a letter 
was read from Mr. W. urphy in which he stated with regard to 
the new tramways that he wo d be placing the orders for rails and 
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setts in the course of a few days. As soon as these were delivered 
and which would be in as short a time as possible, the works would 
be commenced. 

Letth.—The directors of the Street Tramways Company have 
negotiated with the Oorporation of Leith for the sale of the tramways 
within the borough of Leith, subject to e epp of the share- 
holders. А special meeting of the oompany wi called to approve 
acceptance of the offer of purchase, The price offéred by the Oorpora- 
tion of Leith is £60,000. 

Birmingham ,—The committee of the House of Commons presided 
over by Mr. Ashton on Friday concluded the consideration of the Bill 
by which the City of Birmingham Tramways Company seek power to 
extend their Yardley tramways to Shirley and Olton. At the con- 
clusion of counsels’ speeches the chairman stated that the committee 
found the preamble proved. | ` 

Ravensthorpe.—The removal of the S wires and posts 
from Huddersfield-road has been accomplished, and there appears to 
be nothing further to impede the traction company from opening their 
line through the ме Shepley Bridge, except that the sanction 
of the Board of Trade has not yet been received. Trial cars have been 
ran with satisfactory results, | 

Poole.—The Poole and District Electric Traction Bill was on 
Friday before the Select Oommittee of the House of Commons on 
Uno i Mr. Frere, parliamentary agent, explained that the 
object of the Bill was to obtain sanction to an extension of time for 
the ee of lands in respect of which they already had powers. 
The Bill passed the committee. 

Paris.—A Paris message dated Monday states that a tramway 
accident occurred at about six o'clock the previous evening in the 
Bois de Vincennes, near the Porte Jauno. A car coming from Nogent 
having had to stop, and its light having gone out, it was run into by 
another car going at full speed, and smashed up. Thirty passengers 
were more or less seriously injured. 

Reading.—On Wednesday afternoon the Mayoress, in the presence 
of a very large company, opened the new electric tramways system, 
which has been laid down at a oost of £223,000, and which traverses 
a distance of 15 miles. Experts consider the service one of the finest 
in the country. Prior to the opening a large company was entertained 
to luncheon by the Mayor and Alderman Monok. 

Shipley.—The Board of Trade ak ge of the electric tramways 
from Nab Wood End, Shipley, to the Thackley boundary of that 
township took place on Thursday, and immediately thereafter the 
line was opened for traffic. The system of 4d. fares will be put into 
operation on this line, as also on the Baildon Bridge section which is 
expected to be ready for traffic a fortnight hence. 

Electrical Plant.—The British Vioe-Oonsul at Hanover calle 
attention to the change which is contemplated in the system of electric 
tramways there. The acoumulator storage battery system which has 
been employed for the last 10 years in most of the streets in the town 
itself is to be og ЖЫТ by the overhead wires, Enterprising electric 
companies may feel inclined to compete for this work. 

Yorkshire Schemes.—The Tramways Order Confirmation (No. 2) 
Bill, which relates to чат schemes promoted by the Horsforth 
Urban District Oouncil, the Keighley Corporation, and the Rams- 
bottom Urban District Council, will shortly come before a committee 
of the House of Commons. The West Riding Oounty Oouncil have 
presented a petition in opposition to the Horsforth order. 

Hove and Worthing.—The Oorporation of Hovo and the Urban 
District Council of Portslade pee ншнде their opposition to 
the Hove, Worthing, and District mways Bill, it is no longer a 
contested measure. It has consequently been withdrawn from the 
consideration of the Private Bill Committee and referred to Mr. J. W. 
Lowther, chairman of the Committee of Ways and Means. 

Wakefield.—At the last meeting of the Town Council Alderman 
Atkinson called attention to the fact that he, along with the deputy- 
chairman of the General Works Oommittee and the assistant surveyor, 
had had interviews with the Corporation officials of Leeds, Bradford, 
and Dewsbury, with the view of ascertaining the best policy to follow 
respecting the laying down of single or double lines in narrow streets. 

Metropolitan Railway.—A dividend is announced on the ordinary 
stock of the Metropolitan Railway Company for the past 1 a at 
the rate of 24 per cent. per annum, carrying forward about £26,000. 
The dividend on the стры lands stock is at the rate of 23 per cent. 
perannum. Last year the dividend on the lands stock was the same, 
while the railway stock received 24 per cent., with £20,277 carried 


Seuth Lanos, —The South Lancashire Electric Tramways Company 
are about to lay tramways from Four Lane Ends, near Bolton, where 
their system at present termina through Little Hulton, Walkden, 
and Swinton, joining the Manchester-Salford system. When this 
section, about six miles in length, is complete it will be poesible to 
^de from Manchester to Liverpool by electric car, a distance of over 

miles. 


Dundee.—An abstract of the annual accounts of the tramways 
undertaking shows that the gross receipts for the year amounted to 
£42,605. 5s. and the working е to £28,166. 6s. 5d., leaving a 
balance of 215,838. 18s. 7d. is, however, is absorbed in interest, 
sinking fund, depreciation, and the aunual payment to the old com- 
pany, causing a deficit of £486. 13s. 9d. to be carried to debit of 
suspense account. 

Sertin.—The Berlin Overhead and Underground Electric Railway 
Company have complied with the proposal of the municipal autho- 
rities that they should construct an underground extension of the 
system from the Potsdamer Platz right through the town, from the 
eastern to the western centre, where it will, for the present, terminate. 
The only point still to be decided is in regard to a municipal subsidy 
to the company. 
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.—Following on their decision to lay а double line of 
rails over their new tramway extension, the Town cil has lost no 
time in proceeding with the work. Part of the single line and loops 
laid in Victoria-road have been removed, and votices are being served 
on proprietors and tenants over the route with a view to obtaining 
their sanction to the double line, which is most favourably viewed by 
the general community: 

Nottingham.—The Board of Trade have made an inspection of the 
latest completed section of the Corporation's electric tramwa This 
most recent extension of the tramways comprises a double line from 
the Derby-road end of „ш Parliament-street to the top of Market- 
street, with a single down Market-street itself. A line has 
also been completed along Hartley-road, connecting Alfreton-road 
with the Radford-boulevard. 

Newport (Mon.).—Major Druitt on Tuesday went over the Mal 
road section of the Corporation electric tramways and sanctioned it 
for public traffic. A new thoroughfare, Oakfield-road, is in process of 
construction, which would give good gradients for descending if, as is 
expected, Stow-hill is used only for the ascent of trams, thus follow- 
ing the practice found to be safe and useful in other towns where 
steep gradients have to be negotiated. 

8t Panoras.—As the County Council are anxious to proceed with 
the construction of а tramway extension on the electrical conduit 
nm along Tottenham Oourt-road, they have again asked the oonsent 
of the St. Pancras Borough Council as the road authority concerned. 
The latter have decided to adhere to their resolution only to sanction 
the scheme as ae of the general plan of linking up the tramways of 
north and south of the Thames via Charing Oross and Northumberland- 
avenue, 

Bolton.—The South Lancashire Tramways Company have refused 
to accept the terms offered for the through running of their cars into 
Bolton, and the borough engineer has been requested to further 
negotiate with the company. e Tramways Committee have ordered 
а motor ’bus from the Stirling Motor Pre A letter has been 
received from the Secretary of the Board of Trade asking for dra 
and descriptions of the type of lifegnards proposed to be fixed on the 


tramcars. 

Light Railways.—The Board of Trade have recently confirmed 
the following light railway orders: (1) West Manchester Light Rail- 
ways (Extensions and Amendment) Order, 1903, amending the Man- 
chester Light Railways Order, 1899, and authorising the construction 
of additional light railways in the parish and urban district of Stret- 
ford and countv of Lancaster ; с) gga ip Light Railway (Exten- 
sion of Time) Order, 1903, amending the Oallington Light Railway 
Order, 1900. 

Manchester. —Aocoording to а new report, shortly after noon 
on Friday an accident occurred to one of the Corporation electric tram- 
cars proceeding in the direction of Ashton, at Beswick. A flesh of 
lightning struck the electric wire, and suddenly dislodged the trolley 
and smashed all the lampe in the car. The impetus sent the car alo 
for a short distance. No one was injured, and the passengers contin 
the journey in another car, the trolley of the damaged car not being 
fit for farther use. 

Bexley.—At the last meeting of the District Oouncil the engineers 
reported they had received notification from the town clerk of 

oolwich that the formal consent of the London Oounty Oouncil to 
the widening of Wickham-lane in the borough of Woolwich had been 
received, and, the sanction of the of Trade having been 
obtained, the committee recommended the Council formally to resolve 
that the tramway track be constructed in the middle of the road as 
proposed to be widened. 

Drighlington.—The tramway service between Drighlington and 
Bradford is reported to be a great success. There is a very convenient 
service of trams, which run about every 20 minutes, and the fares are 
very reasonable—it is only 3d. the fall journey to Bradford, whilst 
the railway fare is 5d. single and 9d. return. A considerable advan- 
tage which working people find who have to work Bradford way is that 
they can make the full tram journey from Drighlington to Bradford 
for 1d. if they travel before 8 a.m. 

Bournemouth.—On Friday the Bournemouth Corporation Tram. 
ways Bill came before the Select Oommittee on Unopposed Bills, Mr. 
Jeffreys, deputy chairman of committees, presiding. Sir E. Chandos 
Leigh, the Adde oounsel, said there were two Bills before the 
committee relating to this district—the Bournemouth Oorporation 
Tramways and the Poole and District Electric Traction—but they 
were virtually one and the same, The Pill passed the oommittee, and 
was ordered to be reported to the House. 


Newoastle.—A collision occurred one night last week between two 
electric tramoars at the corner of the North-road and Jesmond.roed. 
While an Osborne-road car was turning into Jeamond - road shortly 
before eight o'clook, the trolley slipped from the wire and the oar 
ор at once half way round the turn. A Gosforth car was voming 
up behind, and before the driver could pull up the car dashed into 
the rear of the Osborne-road car with considerable violence. Both 
cars were slightly damaged, but no one was hurt. 


Mid-Yorkshire.—The Mid-Yorkshire Tramways Bill, which has 
already paseed through the House of Lords, has come before the 
Unop Committee of the House of Oommons, Mr. J. W. Lowther 
pm ing. Theobjeet of the Bill is to incorporate the Mid- Yorkshire 

mways Oompeny, and to empower that company to make and 
maintain tramways and other works, and for other purposes The 
preamble having been Faure proves, the Bill was passed through 
the committee stage, and ordered to be reported for third reading. 


District Railway.—It is stated on the authority of Mr. J. R 
Ohapman, chief engineer of the Underground Electric Railways Com- 
pany, that London will not be able to enjoy the electrified under- 
ground line until the end of next year. The work which is taking up 
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the time is the building and equipping of the generating station at 
Lot's-road, Chelsea. The power-house at Nessden, which the Metro- 
politan Railway Company are building, is likely to be completed by 
the end of 1903, and will supply sufficient power to run 40 trains on 
the Inner Circle. 

Huddersfield. — The Tramways Committee have accepted a 
recommendation of the Traffic Sub-Committee to adopt а merit 
system of graduated awards in the form of increased wages to the 
employés for good conduct and length of service. The borough 
treasurer reports that the receipts for the three months ended June 350 
amounted to £16,749. 168. 5d., or 9 81d. per car mile run. The 
expenditure amounted to £18,485. 13s. 3d., or 10:82d. per mile, thus 
showing a deficiency of £1,735. 16s. 10d., or 1°014. per mile. The 
figures include £2,921. 16s. 3d. allowed for depreciation aud £6,665 
interest and sinking fund. | 


South Staffordshire.—The Bill to confirm agreements for leases to 
the South Staffordshire Tramways Company of certain portions of the 
Wednesbury and Handsworth tramways, and to confer further powers 
on the company for the working of tramways by elestrical power, came 
before one of the examiners of private Bills tor proof of compliance 
with the Standing Orders of the House of Commons. There was no 
opposition at this stage, and. on the requisite proof the examiner 
certified compliance, and reported the Bill in the form in which it has 
already psssed the House of Lords for second reading. 


Additional Traffic Returns.—Auglo-Argentine, £1,061 increase; 
Barcelona Ensanche y Gracia, £219 increase; Barcelona, £523 decrease ; 
Brisbane, £295 decrease (month of June, £9,575, decrease £612) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £154 increase 
(month of April, £12,995, increase £1,123) ; Calcutta, £436 increase ; 
Cape Town (month of April), receipts £16,003, expenditure £8,313 ; 
Isle of Thanet Electric, £27 increase; Mexico Electric (month of 
June), recepts £46,270 ; Perth Electric, £62 increase ; Port Elizabeth 
(month of April), receipts £4,292, expenditure £2,281. 


“Dewsbury and Batley —The Dewsbury, Batley, and Birstall 
Tramways Bill, which has already passed through the House of Lords, 
came on Friday before the Unopposed Committee of the House of 
Commons, Mr. J. W. Lowther presiding. The object of the Bill is 
to authorise the construction of a new tramway in the urban district 
of Ravensthorpe, and the electrical equipment and reconstruction of 
tramways in the boroughs of Dewsbury and Batley, and urban districts 
of Gomersal, Birkenshaw, Soothill Upper, and Birstall, and for other 
purposes. Formal proof of the preamble having been given, the Bill 
was passed through the committee stage, and ordered to b» reported 
for third reading. 

North Somerset Light Railway. — On Tuesday Colonel Boughey, 
C. S. I., and Mr. Henry -Allan Steward, Light Railway Commissioners, 
sat to hear the'applios&on for an order authorising the construction 
of a light railway in North Somerset some seven miles in length, 
commencing at Midford and continuing to Preston. It is proposed 
that the line shall be а single one of standard gauge. Mr. Sidney 
William Yockney, C. E, stated that the estimated cost of the line is 
£57,000, and a short spur line £3,000. Ultimately decision was 
reserved to give an opportunity to the Great Western Kiilway to con- 
sider whether they should not endeavour to make some satisfactory 
arrangement wish the promoters. 


Lowestoft.—On Thursday afternoon last week Mr. A. B. Trotter 
inspected the overhead electric equipment of the tramways. Some 
public interest was manifested as the car approached the swingbridge, 
which, however, it negotiated capitally. Here aluminium rods are 
used instead of the customary copper wire, and these are so fixed that 
when the bridge is turned off" they disconnect themselves from the 
runner on each side and again interlock with a spring when the bridge 
is closed again. The inspector expressed himself satisfied with the 
way the work has been carried out. Colonel Von Donop visited 
Lowestoft on Tuesday to inspect the cars and perminent way. The 
system was formally opened on Wednesday, when the сагв commenced 
running for publie traffic on about five and a half miles of line. 


Blackwall Tunnel.—At their fortnightly meeting the Poplar 
Borough Council had under consideration the question of the proposal 
of the London County Council to run tramways through the Black wall 
Tunnel. The General Purposes Committee of the Borough Council 
reported against the proposal, and recommended that the consent of 
the Council be withheld. On behalf of the committee it was urged 
that the tunnel was too narrow to allow of a double line of tramways, 
and that a single line would result in the traffic being blocked. Mr. 
Barge, the chairman of the committee, said that a suggestion had been 
made to abolish the footpaths through the tunnel, lay down a double 
line of tramways, and convey passengers in the cars free of cost. 
Eventually the report was referred back for further consideration. 


Private Bills.—The following Bills which have already passed the 
House of Lords came before a House of Commons Committee as 
unopposed measures, and were ordered to proceed: Mid-Yorkshire 
Tramways Bill; Dewsbury, Batley, and Birstall Tramways; and 
Burton-upon-Trent, Lecis, and Hudders:eld Tramways. The Lords’ 
amendmente to the Metropolitan District Railway (Various Powers) 
Bill have been agreed to by the Lower House. The Dudley, Stour- 
bridge, and District Tramways Bill and the Poole and District Electric 
Traction Bill were considered in the House of Commons on Friday, 
and ordered for third reading. The South Stafford Tramways Bill has 
been read a second time in the Commons, and the City and South 
үн Railway ВШ and the Romford and District Tramways Bill a 
third time. 


Bromley (Kent).—On Friday the Light Railway Commissioners 
held an enquiry at the Royul Bell Hotel, Bromley, into the applica- 
tion of the British Electric Tra:tion Company for an order empower- 
ing them to construct and work light railways in the parish of Bromley 


going from the Lewisham boundary of the district at Bromley-hill, 
right through the town, and continuing to Farnborough and Green- 
street-Green. The total cost of the scheme was estimated at £75,335. 
Colonel Boughey gave the decision of the Commissioners. He said 
that no evidence had been called for the important part of the scheme 
north of Bromley South Station, and under all the circumstances, and 
having regard to the opposition indicated by the Urban Oouncil and 
by the residents and others, they would not be prepared to consider 
the application any further. 


Camberwell—The Borough Council have received a letter from 
the London County Council intimating that that Council have resolved 
to exercise the powers conferred by the London County Council 
(Tramways and Improvements) Act, 1902, in respect of the widening 
of Denmark-hill, Champion-park, Grove-lane, Dog Kennel-hill, Grove- 
vale, and Lordship-lane, the Camberwell Council having agreed to 
make the necessary contribution towards the cost of the Camberwell 

rtion of the ssheme. The Borough Council: have also received a 
etter from the secretary to the London General Omnibus Company, 
Limited, calling attention to the fact that the London County Council 
or other tramway owners have no power to lay a rail for tramway 
work unless the uppermost surface of the rail is on a level with the 
surface of the road (Tramways Act, 1870, Section 25), and suggesting 
that the Council should take legal opinion as to the liability of the 
County Council for damages should accidents occur through improper 
rails. 

Southpert.— Another discussion of the question of running Sunday 
trams has taken place in the Town Oouncil. Recently а poll of the 
ratepayers resulted in a majority of nearly two to one against the 
running of the cars, but Councillor Travis, chairman of the Tramway 
Committee, at the last meeting remarked that one-third of the rate- 
payers voted against Sunday running, one-sixth in favour of it, while 
the remaining half seemed indifferent as to the result. A resolution 
stood on the minutes to the effect that on receipt of a demand in 
writing from the Southport ашна сорау the electrical engineer 
be instructed to supply current on Sundays for purposes other than 
running of trams ; this proposition found three supporters only. А 
resolution was carried instructing the electrical engineer to supply 


‘current for purposes other than plying carriages for hire upon the 


tramways in Southport on Sundays. There was a desire evinced by 
some members of tne Council to lay bare the whole of the facts, but 
to a great extent discussion was stifled with the object, as one 
councillor said, ‘‘ of not disclosing their hand.” Interesting develop- 
ments are expected in the law courts. 


South London.—The work of reconstructing the short section of the 
London County Council tramways between Kenuington- gate and 
the beginning of the cable in Brixton-road is practically com- 
plete with the exception of the paving, and several experi- 
mental trips have been made with the new cars An 
interesting arrangement has been made for the transformation 
at the junction of the two systems. The electric plough has to 
be raised, and the cable ''gripper" is then run under the car and 
fixed in the manner which is familiar to all who use the present 
service. On the return journey the reverse operation takes place, the 
‘t gripper being released and the plough replaced in position. The 
Council's engineer has devised an ingenious system by which at the 
point of transformation the electric and the cable slots are for a little 
distance side by side, the former being diverted towards a hatchway 
in the road through which the plough can be reached. It is expected 
that the delay in fixing will be very slight. A soon as the line has 
been inspected by the Board of Trade, the new trams will be run from 
Westminster at first, and afterwards from the other termini. At the 
same time the line from Kennington Church past the Oval to Vauxhall 
is complete, except that there is some paving still to be done, owing 
to the widenings which have been carried out. 


Light Railways in Kent.—A committee of the House of Commons 
presided over by Mr. Gair Ashton gave its decision on Wednesday last 
week on the Bills promoted by the Corporation of Rochester and the 
Chatham and District Light Railways Oompany for the construction of 
several lines of electrically-worked tramways. The Bills were originally 
competing measures, but during their consideration by a Select Com- 
mittee of the House of Lords an arrangement was come to between 
the Corporation and the company, and the Bills were allowed to 
proceed concurrently. The tramways to be constructed by the Oorpo- 
ration are wholly within the boundaries of Rochester. A namber of 
street widenings and improvements are also contemplated, the total 
cost of the scheme being estimated at £140,557, of which £66,109 
is for the construction of the tramways inclusive of the overhead 
electrical equipment and the distributing cables. The main proposals 
of the company are the construction of a new tramroad, 5} miles long, 
from Chatham to Rainham, and one from Chatham to Maidstone, a 
distance of about seven miles. The line from Chatham to Maid- 
stone, the estimated cost of which is £63,585, is to be laid chiefly 
on private land and not on the public highway. By this mesns it 
is hoped to secure a faster service than would be possible on the 
public roads. It is also intended to utilise the line for the purposes 
of a goods service as well as for the conveyance of passengers. The 
committee, having heard evidence in favour of, and in opposition to, 
the two schemes, found the preambles of both Bills proved. 


Wellington (N.Z.).—The electric tramway contracts with the 
Electric Construction Company and Messrs. Marcartney, M’Elroy, and 
Co. have been duly executed, and Mr. J. H. Woodward (assistant to 
Messrs, Preece and Cardew) is to act аз representative for Mr. Wright, 
electrical engineer of Wellington, who 1s now on his way to the 
co'ony, whilst Mr. Howard Smith is to inspect the material for the 
permanent way. We have received from New Zealand the annual 
report of the city engineer and surveyor of the city of Wellington, 
Mr. К. 8. Rounthwaite, deis i work carried out or in prepara- 
tion by his department during the year ended March 31 last. In i$ 
interesting reference is made to the tramway scheme which is being 
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promoted by the municipality. Although this work had not been 
commenced on the date named, specifications and conditions of con- 
tract for the supply of timber for wood paving, stone setts for tramway 
borders, Portland cement, eto., had been prepared. In connection 
with the scheme, it will be necessary to carry out some street 
widenings, especially at curves, and arrangements are being made to 
this end. With regard to water power for the generation of electricity, 
the engineer has submitted à report advising that the dry-weather 
flow of the Hutt and Alrataranea rivers is not sufficient to give the 
necessary volume and head for producing the energy required without 
the construction of expensive impounding works. At a later date the 
epgineer, together with Messrs. Allo and Barton, visited the higher 
reaches of the Hutt river. Mr. Allo, who was specially brought out 
by the Government to give expert opinion upon the possibility of 
utilising the various rivers of the Colony for generating electrical 


energy, has already submitted his report upon this scheme, and con-, 
firmed in the most emphatic manner the conclusions previously. 


reported by Mr. Wright, the electrical engineer of Wellington, and 
Mr. Rounthwaite. 


Cardiff.— During а discussion at a meeting of the Finance Com- 


mittee on Monday a question was asked as to whether £9,500 odd 
profit had been made by the tramways, as one of the officials had 
stated at the леса Monday’s Council meeting that the sum of 
£8,800 borrowed by the Tramways Committee had been paid back by 
the Finance Oommittee, while another official said directly opposite. 
Mr. Courtis, chairman of the Tramways Oommittee, explained that 
the £8,800 was borrowed for the purpose of covering the loan charges 
and interest on money borrowed for the purpose of constructing certain 
lines before they took over the old tramway company’s service. In 
1903 they made an estimate for £9,000 to meet the sinking fund, and 
when they made up their accounts for 1903 they found that they had 
sufficient money to repay. Mr. F. J. Beavan said the £9,500 was 
not really a surplus, and it was an unfortunate thing that the balance- 
sheet should have been issued until it had been before the Finance 
Committee. The sinking fund ought to have been allowed to gq on 
to the same date on the traffic receipts. Mr. Courtis provisionally 
agreed to this, and added that the balance-sheet had only been before 
a sub-committee, and would yet have to go before the Finance Com- 
mittee. Mr. Lewis (deputy borough treasurer) said the proportion of 
loan charges in respect of the three months would be £4,459, to which 
must be added £2,903. 17s. 3d. interest and £2,310 for management. 
Mr. Beavan observed that if the sums just mentioned were deducted 
from the surplus, the profit would be reduced to £2,475. 4s. 10d., 
which, he held, was the legitimate result of the year’s working. Mr. 
Blow said the balance-sheet issued was only an informal docament, 
whereupon Mr. Oourtis said it was an official balance-sheet, but it was 
yet to go to the financial department. 
the Corporation to construct for electric traction the tramlines from 
St. Mary-street through Penarth-road to the junction of Clare-road and 
Corporation-road is to be made the subject of an appeal to the rate- 
payers. 

Walsall.—The Board of Trade have consented to the relaying of 
the existing tramway track in Lichfield-street and Lower Bridge- 


street, and the construction of the new loops on the bridge, and a 


double line in Park-street, and have also approved of the proposed 
mode of construction. The consideration of the question of alterin 
the track at the Brown Lion Inn has been deferred until the boroug 
surveyor has had an interview with managing director of the South 
Staffordshire Tramways Company. The Tramways Committee of the 
Town Council have been considering what arrangements it is necessary 
should be made for efficiently managing the tramway undertaking by 
the Corporation as from Jan. 1 next, and the town clerk has obtained 
from a number of corporations owning and working their tramways on 
the overhead system information which has been of material assistance 
to the committee. The total mileage to be worked by the Oor- 
poration is 12 miles 3 furlongs 2°07 chains. The committee 
recommend that the tramway manager receive a salary of £200 
а year, rising to £250 by annual increases of £25, and make 
several other recommendations with regard to the staff. The 
committee recommend that the upkeep of the generating plant for 
tramway purposes, both at Woverhampton-street and the transformer 
sub-stations, and the interest and instalment on the capital expendi- 
ture, estimated at £20,000, for providing the tramway electrical plant 
and sub-stations, and also any further expenditüre for supplying 
current to the tramways, be charged to the Electric Lighting Com- 
mittee, such committee to undertake at their own cost the газар 
control, and upkeep of all such plant; that there be charged to the 
Tramways Committee the cost of the street equipment—namely, 
feeders and overhead wires—and that the expenditure be allocated 
accordingly. In considering the price to be paid for current, the com- 
mittee cstimate that about 500, car miles will be гап per annum, 
and that the annual consumption of current, based upon such mileage, 
will be about 560,000 units. The committee recommend that the 
Electric Lighting Oommittee be asked to fix the minimum price of 
current for tramway Lon er at not exceeding 2d. per unit, and 
informed that, if practicable, it is hoped they will be able to adopt a 
sliding scale of charges, so that as the consumption increases the price 
will be reduced. 


London County Council.—At the usual weekly meeting of the 
London Oounty Council on Tuesday there came up for discussion the 
report of the Highways Committee (given in our last issue) recom- 
mending the construction of new tramways of a total length of just on 
30 miles, and the doubling and reconstruction of existing tramways of 
a total length of 34 miles, at an estimated cost of £1,580,325, the 
estimated cost of the necessary street widenings being £722,230—a 


total of £2,502,555. Mr. Sears, chairman of the Bridges Committee, |. 


moved an amendment to drop out of the scheme the proposed tramway 
through Blackwall Tunnel, On the other hand, Mr. Benn urged the 
public convenience of the proposed tramways, and the amendment was 


The decision arrived at by. 


rejected by a majority of 9 to 5. The whole scheme was then adopted. 
and it was decided to seek parliamentary powers to carry it out. The 
recommendations of the’ Improvements Committee for seeking parlia- 
mentary powers for certain street widenings to accommodate the tram- 
way scheme just sanctioned were after discussion adopted. The gross 
cost of the street improvements is £722,230, towards which the tram- 
ways account is to contribute one-third. The local authorities are 


.to be asked to contribute another one-third, во that only 


one-third will form a charge on the ocunty rate. In гері 
to questions, Mr. Benn said that, вв a result of negotiations with 
the City Corporation, he hoped the Council would be ensbled 
to carry а tramway over Southwark Bridge. The Improvements 
Committee brought up a report recommending: (а) that tenders be 
invited by advertisement for the construction of а tramway subway 
and of a subway for pipes and wires, and for the paving, etc., works 
between Great Queen-street and Holborn and between Eagle-street 
and Vernon-place ; (5) that the operation of the standing order which 
requires that all tenders in respect of works estimated to cost £500 
shall be opened in the Oouncil by the chairman be suspended so far as 
may be necessary to enable the chairmen of the Highways and 


. Improvements Committees to open during the ensuing recess the 


tenders referred to in the foregoing recommendation, and to accept on 
behalf of the Council the lowest satisfactory tender, subject to any 
action taken in the matter being fully reported to the Oouncil at the 
first meeting after the recess ; (c) that the employment of a resident 
engineer and of a clerk of works be sanctioned in connection with the 
above-mentioned works at a total cost not exceeding £550. 


Bradford.—HMr. O. J. Spencer, the general manager, has issued his 
annual report on the work of the city tramways for the year ended 
March last. The principal figures have already been published, but 
the point has not yet been finally disposed of—viz., what is to be done 
with the balance. Its exact amount is £19,849. 17s. 4d., equal to 
1:187d. per car mile run. Seeing that the total receipts per mile are 
10°377d., this would seem at -first sight a small margin to have left. 
But, to begin with, ordinary oxpenditure absorbs a little over 7d., and 
interest on loans and sinking fund charges accouut for more than 24. 
Mr. Spencer enters largely into.the peculiar local cireumstances which 
have to be encountered in working the tramways in Bradford, and 
mentions that the proporticn of fixed charges to gross receipts is as 
bigh as 20 per cent. This, he says, ig accounted for by the fact that 
the Bradford system is about equal in size to systems in cities with 
double and treble the population. He then goes on to make a com- 
parison with ''a neighbouring city," a thinly-disguised reference to 
Leeds, where with a capital of only 17 per cent. more than Bradford 
the cars earn 514 per cent. more money. The amount of current con- 
sumed alone is 23 per cent. higher per mile in Bradford than in Leeds. 
The working expenses are necessarily much higher in Bradford than 
in the average town, owing to its steep gradients and consequent heavy 
current consumption, and also to the heavy wear and tear of rollirg- 
stock and permanent way." One much-discussed item does not appear 
in the balance-sheet, and that is depreciation. The department. 
however, has а reserve fund of £25,000. Items under the head of 
„maintenance sufficiently illustrate the extent of the repairs to the 
system during the past year: cars, tools, ete., £24,956. 7s. 9d.; per- 
manent way, £5,758. 14s. 23. ; and overhead equipment, £1,804. бв. 1d. 
The total receipts of the year amounted to £173,534. 5s. 6d., or 
10°377d. per mile. The expenditure amounted to £117,495. 16s. Ad., 
equal to 7:0264. per mile, which leaves a gross trading profit. of 
565,058, 9s. 2d. From this is deducted £36,188. 11s. 10d., repre- 
senting interest on loans and sinking fund, leaving the before-men. 
tioned disposal balance of £19,849. 17s. 4d. In some interesting 
statistics, Mr. Spencer mentions that the sengers carried daring 
the year were 41,000,000, and the car miles run 4,013,191. The 
average length of the 1d. stage in Bradford is 1 mile 1,156 yards, aud 
the number of miles in the system is 39. A committee of the House 
of Cominons has found the preamble proved of the Corporation Bill, 
which, amongst other things, authorises further extensions of the 
tramways system at an estimated cost of £29,397. 


New Issues.—This week subscriptions have been invited by the 
Manchester and Liver Electric Express Railway Company for its 
capital of £2 100,000 in £10 shares. The company was incorporated 
by an Act of Parliament in August, 1901, empowering the company 
to construct and work an electrical railway between Manchester and 
Liverpool on Behr’s monorail system. The prospectus states that the 
Manchester terminus of the railway will be on the west side of Deans- 
gate, within a distance of about 600 yards from the exchange and 
about 400 yards from thetown hall, while the Liverpool terminus will 
be closely adjoining Church-street, and within a distance of about 
700 yards from the exchange and town hall. The length of the railway 
will be about 544 miles, and the time occupied in the transit will be 
20 minutes, instead of 40 to 45 minutes, the time at present taken by 
the fastest express train running Letween Manchester and Liverpool: 
It is proposed to work this new line at a speed of 110 miles an hour, 
the trains running every 10 minutes, or, if necessary, more frequently. 
Mr. S. B. Cottrell, the engineer and general manager of the Liverpool 
Overhead Electric Railway, estimates that the total annual expendi- 
ture for traction, maintenance, and working expenses would amount to 
£65,554 per annum, equal to a cost per train mile of about 74d. 
It is computed that on this basis an average of 74 third-class 
passengers carried per train would, therefore, cover all working 
expenses. An average of 20 passengers per train, or 2,000 per day 
in each direction would, it is estimated, be sufficient to pay 5 per cent. 
per annum upon the capital, and every additional 24 passengers per 
train will be sufficient to pay about an additional 1 per cent. interest, 
The company is authorised to pay interest at the rate of 3 per cent. 

r annum on the amount for the time being paid up on its sheres 

uring construction, but the aggregate amount is not to exceed 
£150,000. Subscriptions were also invited by the Auckland Electric 
Tramways Company, Limited, for an issue at раг of £200,000 5 per 


146 


THE ELECTRICAL ENGINEER, JULY 24, 1908. 


cent. first mortgage debenture stock, part of a total of 8286, 100 
which the company is authorised to issue. The stock is redeemable 
at £105 pt cent., after 1912, on six months’ notice, and a 1 per cent. 
sinking fund is to be maintained for poros of redemption. The 
prospectus states that the company, which has a share capital of 

,000 (£285,100 paid up) was formed in 1899 by the British 
Electric Traction Oompany to uire a tramway undertaking in 
Auckland Ойу, New Zealand, and to construct oertain extensions; 

miles are now under electrical operation, and а further two miles 

shortly be Күз pes The capital expenditure is estimated to 
amount to £535,000, and it is principally to repay the money 
borrowed that the present iesue is made. 


LIGHTING AND GENERAL. 


Lowestoft.—The minimum charge for power purposes has been 
fixed at 10s. per quarter. ш E 4 

Gainsborough.—The Urban District Council have decided to take 
steps to apply for an order to supply the district with electricity. 

Hebden Bridge.—The Urban Distriot Council have received 
sanction to borrow £10,260 for their proposed electricity scheme. 

Power Bills.—The Oarmarthenshire Electric Power Bill and the 
Fife Electric Power Bill have been read a third time in the House of 
Commons. i 

Kingsteignton.—Edmundsons’ Electricity Oorporation intimate 
their intention of applying for a provisional order to supply electricity 
to this place. 

Huddersfeld.—The borough electrical engineer reports that the 
tctal length of mains lsid on July 1 was primary 80,679 yards, 
secondary 58,051 yards. 

Maximum Demand Indicator.— We have pleasure in stating that 
the Atkinson-Schattner maximum demand indicator has been approved 
by the Board of Trade. 

Newry.—The Guardians have decided to introdace a system of 
electric bells in the infirmary, and to connect the fever hospital with 
the house by telephone. 

Grimsby.—On Tuesday Mr. W. O. E. Meade-King held an enquiry 
into the application of the Town Council to borrow £7,000 for the 
purpose of electric lighting. 

Fleetwood.—The School Board are negotiating with the local 
electric lighting syndicate as to connecting the new Board school with 
their electric lighting system. | 

Mam. —KEdmundsons' Electricity Corporation have given notice that 
they intend to apply for au order empowering them to supply electric 
light and power in the district. | 

Btourbridge.—After long consideration the Council have deter. 
mined not to sell their electric lighting provisional order to a company, 
and will keep it in their own hands. 

Ramsgate.—The Town Council have given the light railway com- 
peny one week in which to come to & decision as to their taking over 
the Oouncil's electric ligh t'ng order. 

Hanwell.—This discrict is proposed to be supplied with electricity 
by the Southall Electric Supply Company, who have given notice of 
an application for a provisional order. 

An Electric Lighthouse.—It is stated that on the first night of 
the trial of the new electric arc Agaricus on Heligoland the light was 
visible at Busum, a distance of 40 km, 

Abersychan.—The South Wales Electrical Power Oompany have 
given notice of their intention to lay further cables in the Council’s 

istrict, from Havodyrnys to Pontypool. 

Loughborough.—The Town Oouncil are seeking the sanction of 
the Local Government Board to appropriate certain land for the 
purposes of their electrical undertaking. 

‘Wimborne.—The Southern District Electrical Supply Corporation 
intend to apply for a provisional order authorising them to supply 
electricity wi the area of the urban district. 

Rhyl.—Application to the Local Government Board has been 
authorised for leave to borrow £2,000 as working capital for the 
electric lighting undertaking of the Urban District Oouncil. 

Stratford-on-Avon.— Notices have been received from two com- 
panies of their intention to apply to the Board of Trade for provisional 
orders for supplying electricity within the area of the Council. 

Rawmarsh.—The Empire Electric Light and Power Company, 
Limited, have given notice that they intend to make application for a 
provisional order to supply electricity within the Oouncil’s area. 

Wilts.—On account of the high cost of providing an efficient 
service, the Standing Joint Oommittee of the Oounty Council have 
decided not to connect up the county police station by telephone, 

Taunton.—It was stated at the last Town Council meeting that 
the gas oompany have refused to put gas in certain houses unless the 
electric light is taken cut. The town olerk is looking into the 
matter, 

Blackpeol.—Returns from the electricity works for the month 
ending June, as presented at the last meeting of the Tramways and 
Electricity Committee, show an increase in the works output of 
55,506 units. 

Whitehaven.—The terms on which the Corporation will supply 
electric lighting to the workhouse are that the rate of charge shall be 
6d. per unit, the Guardians to pay rent of £100 per annum to merge 


in the unit charge. 

Ashton.—It has been decided to supply electric current to the 
town hall, police station, and other municipal buildings direct from 
the electricity works, the old gas- engine plant previously used for this 
purpose being dispensed with. 


Rawtenstall.—A draft ent has been prepared for the supply 
of electrical energy to the Gorporation by the Lancashire El 
Power Oompany. The company have commenced the erection of a 
generating station at Radcliffe. 

Chichester.—The draft agreements, as finally settled, relating to 
the transfer of the Corporation’s provisional order to the Chichester 
and District Electric Supply Company, Limited, have been approved 
and adopted by the City Council. 

Brandon.—An d ery from the ырп Electric Light and 
Power Company, of Romford, for leave to make an installation of the 
light in the district has been received by the Rural District Council 
and deferred for further consideration. 

Limerick.—An enquiry has been held at the town hall relative to 
the application of the Corporation for a further loan of £7,000 from 
the Board of Works to extend the electric installation in the city, for 
which & sum of £22,000 has been already sanctioned. 


Hampstead. —Having regard to the suggestion made by the factory 
inspector as to the necessity of enlarging some of the street transformer 
stations, 21 further sub-stations are to be altered (one sub-station 
having been go treated) at an estimated cost of £1,080. 


Kingswinsford.—The Rural District Council are in negotiation 
with & company for the electric lighting of thedistrict. Mr. Fiddian 
has been asked to report to the Council with regard to gas and elec- 
tricity for the pumping stations at Ashwood and Wordsley. 


Anglo-American Telegraph Co.—The directors have resolved, 
after placing the sum of £6,000 to credit of the renewal fund, to declare 
an interim dividend for the quarter ended June 30 of 168. cent, on 
the ordinary stock, carrying forward а balance of about £1,468. 


Port Arthur.—A wireless telegraphy station has been established 
at Port Arthur at a place known by the name of the Golden Mountain, 
with the object of вера regular telegraphic communication 
between Port Arthur and the Russian warships in the Gulf of Pechili. 


Whittlesey.—A letter was read at the last Rural District Council 
meeting from the Phodyne Electrical Oompany, Limited, giving 
notice that it is their intention to apply to the Board of e for 
& provisional order authorising them to supply electricity in the 
district. 

Hammersmith.—Numerous tenders, varying considerably in prices, 
have been received by the Borough Council for the supply of arc lam 
and accessories required in connection with the electric lighting on the 
new tramway routesand in Glenthorne-road, and have been referred to 
committee. : 

Friern Barnet.— The matter of the lighting of the district has been 
discussed by the Lighting Committee, апа the surveyor has been 
direoted to ascertain upon what terms the North Metropolitan Elec- 
trio Power Supply Company will undertake to supply electric light in 
the district. 

Alloa.— At the last meeting of the Town Council a letter was sead 
from Parliamentary agents of the British Electric Plant Oom 
giving notice that the company propose to apply to Parliament for а 

rovisional order for enabling them to supply electrical energy to 
evon Valley district. 

Portsmouth Telephones.—There are now some 1,240 lines com- 
pleted апа in working order in conneotion with the municipal tele- 
phone exchange, and Mr. C. M. Gardner, the manager, is to be 
congratulated on having brought the undertaking to so progressive a 
stage in so short a time. 

Liverpool.— Опе of the electric mains running under the pathway 
just outside St. John's fish market fused on Wednesday last week and 
became ignited. The fire brigade rendered assistance, and in the course 
of a few minutes the cable was reached and severed, resulting in the 
fire being speedily extinguished. 

Electric Launch.—An electric launch has been put upon Derwent- 
water, principally for use by visitors. The craft is about 35ft. long, 
and will accommodate 20 passengers. The engines are of 64 h.p., 
driven from storage cells, which are charged by the dynamo used for 
electric lighting at Lodore Hotel. 

Radstock.—The clerk to the District Council has been instructed 
to obtain the terms proposed to be charged by the Western Distribut- 
ing Electrical Corporation to consumers, and if such terms should 
prove satisfactory the Oouncil will support the company in their 
application for a provisional order for Radstock 


Colwyn Bay.— At the last meeting of the Urban District Council 
it was decided to reduce the price of electricity to consumers of over 
10,000 units per annum to 44d. per unit. Current for motive power 
on the new promenade works has been offered at 24d. a unit, with 
а maximum consumption of 80,000 per annum. 


dreenock.— During June 33,265 units were generated for private 
and public supply, and 61,313 units for traction supply. This is a 
total increase of 16,478 units when compared with the previous June. 
The number of consumers was 341—an increase of 69—and the lamps 
for private supply were equal to 41,155 8-c.p. lamps. 


Milngavie.—The Olyde Valley Electrical Power Company are going 
to apply to the Board of Trade for power to lay mains throughout 
this district. The sanction of the Town Council has beon sought to 
the company supplying electricity and power within the burgh, and a 
committee has been appointed to deal with the question. 


Kingswear.—The necessary permission having been obtained for 
lighting this place by electricity, the Urban Electric Supply Company, 
Limited, Dartmouth, are now pasning on with the mains with all 
possible dispatch to meet with the wishes of the Parish Council, who 
are anxious to see the streets electrically lighted as soon as possible. 


August Holiday.—Messrs. Willans and Robinson ask us to state 
that their works and offices will be closed from Saturday, Aug. 1, ta 
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Monday, Aug. 10, for the usual annual holiday. The British Pro- 
metheus Oompany have arranged their summer holiday at the same 
time, closing their works from Friday, 31st inst., till Tuesday, Aug. 11. 


Newton Abbot.—Notice has been received by the District Council 
from the Urban Electric Supply Oompeuy stating that they intend to 
apply to Parliament for a provisional order for ission to lay electric 
са in Kingsteignton, and asking whether the Oouncil would 
give their consent. The Oouncil have determined to withhold their 
consent. 

Eastern Telegraph Co.—The accounts of the Eastern Telegraph 
Company show that, after payment of the interim dividend of £1. 
per cent. on the ordinary stock to Dec. 51, a balance sufficient to pay 
а final dividend of £1. бв. per cent. and a bonus of £2 per cent. on 
the ordinary stock, making a total distribution of 7 per cent. for 


the year. 
Tewkesbury.—Notices have been received from the National Pro- 
vincial Electricity Corporation, Limited, and the Empire Electric 


Light and Power Company, Limited, of their intention of applying. 


or provisional orders for supplying electricity 


to the Board of Trade 
tter has been referred to the 


within the Oouncil's ares. 
Electric Light Oommittee. 
Chesterten.—The Potteries Electric Traction Company have been 
asked on what terms they could supply electric lighting to the village. 
A committee of the Parish Oouncil has been appointed to procure all 
the necessary information on the subject of lighting the streets, the 
robable cost, and the amount of rate necessary for repayment of any 
oan that may be contracted. 


Hampton (Surrey).—The Empire Electric Light and Power Oom- 
pany have informed the District Council of their intention to apply 
or а provisional order to supply electricity within the Oouncil’s area. 
The have already obtained a роон! order suthorising 
them to supply electricity within their district, aud are taking active 
steps to carry the same into effect. 

Change bed pastel: ae netified kg Mr. dier а 
consulting inspecti ectrical engineer, removed to ueen- 
street-place, Е.С. Ar. E. D. Wilkinson has removed to the same 
address. Mr. Arnold G. Hansard, consulting electrical engineer, also 
has removed to 53, Victoria-street, Westminster, S. W. His telephone 
number will in future be P.O. Victoria 60. 


Barustaple.—The Town Council have received the sanction of the 
Local Government Board to borrow £5,400 to extend the electric light 
outside the central area. This sum, added to the 221,600 for which 
borrowing powers had previously been obtained, makes the £27,000 
which the Bouncil originally applied for to complete the installation 
of the electric light throughout the borough. 


Littüeborough.—The Oouncil have sealed an agreement with 
Litle School Board for the supplyfof electricity. The price to 
be is 8d. per unit for all units consumed, and the agreement 
provides that six months’ notice to terminate may be given on either 
side. If after а time the Council find thoy can supply electricity to 
the School Board at а cheaper rate, they agree to do во. 


Mand-Book.—We have received an advance оору of the Great 
Eastern retis Oompany’s hand-book, ''Holiday in Eastern 
Counties,” issued in convenient pocket size. Prominence has 
ven to some less-known districts in East Anglia, and the illustra- 
have been made a т фач feature, 
links, which is given for the first time, lends additional interest to the 


The ma 


` Biisten.— A letter was read from the Midland Electric Corporation 
at the last meeting of the District Council offering to supply energy to 
the public buildings at а reduced rate of 2d. per unit for seven years, 
subject to the right of the Council to call upon the company to carry 
out the public lighting of the streets being waived for five years. The 
Council decided to waive their right in consideration of the reduction 
in price. 


Shrewsbary.—The paa A Oommittee reported that the satis- 
electric 


factory progress of the ht undertaking is such as to warrant 
reduction made to the consumers in the price charged for the 


a being 
electric light, and they have decided that the initial charge shall 
henoeforward be 6d. per unit instead of 7d. In addition to this, the 
usual rebate under the maximum demand system will continue to be 
made as heretofore. 

Portemouth.—[In connection with the drainage scheme which the 


al sinam have just taken up for dealing with the drainage of the 
low-lying parte of Southsea, it is proposed to utilise electricity for the 
ping. The scheme has been reported 


рото of pum upon by Sir 
ick Bramwell, who suggests that continuous current should be 
taken from a battery of accumulators which are available at the 
electric lighting station. 

Clydebank.—The Town Oouncil last week considered whether they 
should themselves euprly electric light in the burgh, or whether thoy 
should hand over their rights to the Clyde Valley Electrical Supply 
Oompeny, who are erecting works at Yoker. It was ultimatel 
resolved to go in for а combined electricity generating station an 
dust destructor, and so carry out the terms of the order, at an 
estimated cost of £35,000. 

Farnham. — Reporting with d to the installation of electric 
ealls at firemen's residences at the last meeting of the Joint Fire 
Brigade Committee, Superintendent Elliott recommended that calls 
should be fired at certain residences. The Inland Waterways Com- 
раву, Limited, have informed the Rural District Oouncil of their 
tention to apply to the Board of Trade (ог a provisional order to 
supply the district with electricity. 

Geele. —The Urban District Oouncil have received notification from 
the electric lighting company of their intention to make application 
fer a provisional to supply electricity within the Council’s ares, 


Abercarn. 
read from the Empire Electric 
intention to apply for a provisional order to supply 
electricity, an 
Council to be held a fortnight hence. A letter 


A list of East Anglian golf 


but the Council have decided that а small deputation shall wait upon 
the Board of Trade at an early date to put the Council’s case ө 
them, and to urge upon the Board the necessity of a definite extension 
of time being granted to the Oouncil. 


—At the District Council meeting last week a letter was 
ht Oompany giving notice of their 
e district with 
ial meeting of the 
m the South Wales 
„giving notice of their intention to lay cables 


e matter was relegated to a 
Electric Com 


throughout the district, was likewise referred. 


Exeter.—The Electric Lighting Committee ee that inasmuch 


as the electric main will have to be carried into 


tree at more than VV 
at more one point for the of su power to the 
tramways, it is desirable that ne tlations should 1 ed with the 
Heavitree Urban District Oouncil with a view to its being ascertained 


whether arrangements can be made by which Heavitree may be supplied 
with current for lighting power purposes from the Exeter works, 


Dalkeith.—The Council have received from the Board of Trade a 
description of the system of supply of electrical energy which has 
been approved by them for the рше of the Council's order, subject 
to the regulations for securing the safety of the publio and for ensur. 


ing a proper and sufficient supply of energy imposed by that depart. 


ment, together with the Board's formal approval of the connection 
by the undertakers of certain parts of their eleotrical circuits with 


earth. 
Watford.—The pro loan for electric lighting purposes has 
been increased to £1,560. On the 30th inst. the Town Oouncil will 


discuss a report by the electrical engineer on the proposed extension 
of the electrical lighting station. The engineer reports that he pro- 
ро to put down . chambers at the corner of Hatfield and 

t. Albans roads, and at the corner of Durban and Whippendell 
roads. These аге of the type described and allowed for in his original 
report. | 

London County Соппой.—Аї the meeting of the London Ooun 
Oouncil on Tuesday it was agreed to lend the Fulham Borough Counc 
£51,138 for electric lighting purposes. Notices were received of the 
intention of the following companies to lay mains in their respective 
areas, subject to the consent of the Council—nsmely: Blackheath 
and Greenwich, Brompton and кошкон, Oounty of London and 
сш Provincial Electric Lighting, and Metropolitan Electric Supply 

mpeny. 

Wellington.—In a report of Mr. R. S. Rounthwaite, city engineer 
and surveyor of the city of Wellington, in New Zealand, for the year 
ended March 31 last, some interesting information is given with regard 
to the street-lighting of the city. It seems that incandescent electric 
lighting of the streets was considerably extended during that ре, 
and that ато lighting is lar ya ar poesi» only to a limited 
extent. Теве lampe are of 2,000 nominal candle-power, and appear 
to have given every satisfaction. 

ft. James's and Pall Mall Electric Light Co.—The directors 
have declared the following interim dividend for the half-year ended 
June 30, 1903: at the rate of 7 per cent. per annum on the preference 
shares, and at the rate of 10 per cent. per annum on the ordi 
shares. The amount of electricity sold by the company for the quarter 
ended midsummer is returned at 1,460,572 units, estimated to produce 
£23,734, as against 1,420,683 units, which produced £23,678 for the 
corresponding period of last year. 

Wakefield.—The accounts of the Oorporation for the year ended 
March 31 last show that while the total debt on the city at the 
year end aggregated £1,119,925, the only revenue-producing under- 
ening was the electricity works. The total receipts were 86,669. 
8s. lid., and the expenditure was £5,721. дв. 2d., leaving а balance 
of £948. be. 9d. The output during the past year has exceeded that 
of any previous year, the sale of current, at prices varying from 14. 
to 44d. per unit, having reached 393,516 units. 

Burton.—The electrical engineer has reported to his committee that 
the second attempt of the Patent Regenerative Furnace Oompany to 
cure the smoke from the chimney at the electricity works has proved 
unsuccessful. This time they improved the smoke very much, but 
at the same time blocked the draught to the flues, and under these 
circumstances was, of course, useless. He has further reported that 
he has connected 2,623 8-c.p. lamps to the mains since March 31, 
making a total of 17,528 8-c.p. lamps connected. 

Pudsey.—The Town Oouncil was recommended by the Destructor 
and Electricity Committee at their last meeting to adopt a joint 
scheme for a destructor and electric li 5 at an estimated 
cost of £11,000, of which amount 87,000 already been paseed 
for an electric lighting station. It was generally felt that a destructor 
was needed, but some members complained of the lack of details 
regarding the extra £4,000 for the destructor. It was decided to apply 
for the extra loan, and to combine the two schemes. 

Hackney.—It is Lee to d £320 on the installation of 40 
small arc lampe in Downham-road, Victoria Park-road, and ove- 
road. A cable is to be laid to the factory of Messrs, A. T. Muratori and Oo. 
for supply to a 2-h.p. motor. The compeny have to take a mini- 
mum supply of energy of a value not less than £25 per annum for two 
years, and will робар add another 5-h.p. motor if the one at ern 
installed should prove satisfactory. Mains are proposed to be laid in 
Northfield-road at a cost of £938 for electric lighting. 


Chester.—In connection with the proposal to use electricity for 
pumping is pres at the sewage extension works, the Town Council 
ve resolved that the Sewering Committee be offered the варріу of 
energy required at the rate of §d. per unit for the first 100,000 units 
per annum, and of 4d. per unit for all over the first 100,000 units per 
annum. The Lighting Committee have been authorised to have the 


distributing main extended along Hough Green-road for supplying 
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energy for public and private lighting at Saltney at an estimated cost 
о : 

Dust Destructors.—The Horsfall Destructor Company, Limited, 
have received from the Sanitary Institute in connection with their 
health exhibition at Bradford the institute's silver medal (beivg the 
highest and only award given for destructors) for one of their patent 
patent portable refuse destructors exhibited in operation at the 
exhibition. The firm have recently been successful in obtaining 
destructor contracts for the Corporations of Leigh (Lancashire), 
Folkestone, Swansea, Stourbridge, Bridport, Gosport, Bloemfontein, 
and Durban. 


Thornbury.—At the last meeting of the Rural District Council the 
clerk stated that he had been making preliminary enquiries with 
regard to the raising of opposition to the proposed application by an 
electric power company for a provisional order to supply and distribute 
electricity in the Council's district. Не had been strongly advised 
to recommend the Council to apply to the Board of Trade for а 
provisional order to supply their own district. The recommendation 
was agreed to, and it was decided to forward an application to the 
proper quarter. 

Wisbech. —It was decided at the last meeting of the Town Council 
to apply to the Board of Trade asking them not to revoke the Wisbech 
eleotrie lighting provisional order obtained in 1901, until Dec. 31, 
1904. Communications on the subject of electric lighting within the 
borough were read from  Edmundsons' Electricity Corporation, 
Limited, Sir Hiram Maxim's Electrical Company Limited, Empire 
Electric Light and Power Company, Limited, Wisbech and District 
Electrical Supply Company, all of whom made offers to carry out a 
scheme for the town. 

Highgate Arohway.—I* has been considered advisable to light 
Highgate Archway by electricity, in consequence of the danger to 
the men in lighting and cleaning the present gas lamps. So far as 
the Islington side is concerned, the question is in abeyance, as at 

resent there is no electric supply as far as the Archway. The 

ornsey District Council have decided to light their side of the 
Archway by electricity. Each of the three lanterns is to be fitted. 
with three incandescent electric lamps, at an annual cost of £18. 13e., 
or just 133. more than the cost of the present system of gas lighting. 


Mansfield.— Application is to be made to the Local Government 
Board to borrow £15,000 additional capital for the electric lighting 
undertaking. The Electric Lighting Committee are prepared to light 
the public footpath through the Nottingham-road pleasure ground 
with four 80-c.p. Nernst lamps, including special standards, for the 
sum of £6 per lamp per annum. The borough electrical engineer and 
the town clerk have been instructed to report to the next meeting as 
to the hire-purchase:system of motors. It was resolved at the last 
meeting of the committee that an electrical exhibition be held in the 
autumn, and a committee was appointed to make the necessary 
arrangements, » 

Emsworth.—A long debate took place at the monthly meeting of 
the District Council in referença to the proposal of the Portsnfonth 
Corporation Telephone Committe2 to extend their cables to Emsworth. 
At a previous meeting the Council refused to comply with the request 
unless furnished with details of the names of subscribers already given 
ia. Now the General Purposes Committee stated that they were 
satisfied. with the particulars supplied, and recommended that the 
Corporation be permitted to carry out their scheme as Гат as Emsworth 
was concerned. This at length was adopted, the poles to be erected 
to the approval of the surveyor, and the wayleave of ls. per pole per 
annum be charged. | 

Stepney.—The annual report of the electrical] department of the 
Borough Council shows that up to March 31, 1903, £153,291 had 
been expended on the undertaking, and it is proposed to write off 
£2,833 of that sum out of the year’s profits. There is a gross balance 
of income over expenditure during the year of £9,400, as compared 
with £5,210 in the previous year. The total revenue derived from 
private consumers was £15,126, while the revenue from public lighting 
was only £2,923, figures which show how popular the system has 
become with individual consumers, who took over one million units 
during the 12 months. As to the distribution of the balance, it is 
proposed to allot £4,438 to the appropriation account for the wiping 
off of the remainder of the ‘‘dead capital” aud the formation of a 
reserve fund. 

Penrith.—On a motion favouring certain alterations and improve- 
ments at the gasworks coming up for discussion at the last meeting of 
the Urban District Council, Mr. Seatree said that some time ago, when 
work was required to be done at the gasworks, it was put off purposely 
because the work might be modified if electric lighting was decided 
upon. The latter question had been in abeyance, but could not remain 
во, as the date for the closing of the order would soon be reached. It 
had been represented that ар electric lighting company might come 
and take the business if the Council failed to do so, and they should 
know more as to their position. If they parted with their provisional 
order it would probably go into the hands of a company of capitalists, 
who would be prepared to put down money for the purposes of making 
a profit The matter was deferred. 

Beverley.—Apparently the Corporation have no inclination to 
embark on a scheme for introducing electricity into the borough. 
Some months ago they obtained an order from the Board of Trade 
giving them the necessary powers, and initial steps were taken in the 
way of engaging an expert to prepare plans and estimates. The scheme, 
however, was practically abandoned. The latest phase of the question 
is an offer on the part of a private firm to erect the works and run 
the same for a few years, under certain guaranteed conditions, whereby 
а responsibility would be thrown upon the Oorporation. This did 
not find favour with the majority of the Council, who have declined 
to aceept the pro s made. Ав the time allowed by the order 
obtained from the Board of Trade has nearly lapsed, it remains to be 


seen if any private company will apply for powers to erect and run 
the worke. 

Oban.—The resident engineer has been authorised to convert the gas 
lamps on Benvoulin-road and on Corriebeg.road as far as Delshangie 
washing-house into pis incandescent electric lamps, and instructed 
to bring up a report on the cost of converting all the other gas lamps 
on the line of the mains into incandescent electric lamps or alterna- 
tively for the supply of new pillars for incandescent electric lamps, and 
aleo to bring up an estimate of the cost of laying a suitable cable for 
running the lamps in circuits in Breadalbane-street, and to report-on 
the comparative cost of lighting that street by arc and incandescent 
lamps. The annual rate to be charged against the lighting depart- 
ment for incandescent electric lamps has been fixed at £5. 10s. each 
for ‘‘all night." The resident engineer has submitted a report on the 
electricity works for the month of June, from which it appears that u 
to the 30th ult. the equivalent of 5,952 8-с.р. lamps have been applie 
for, of which 3,178 have been connected. 


Derby.—A long report was submitted to the Lighting and Power 
Committee of the Corporation on Tuesday by Alderman Maxwell, the 
chairman, and the engineer on the subject of the recent convention 
of the Incorporated Municipal Electrical Association. In this report 
these gentlemen speak of the wisdom of the Corporation in becoming 
members of the association, and sending them as representatives to 
the convention ; and draw attention to the increasing importance of 
electricity as exemplified at the recent annual meeting. ‘‘ One thing,” 
the report continues, ‘‘above all others for a Corporation to do in 
managing such an undertaking as ours—which is a new line in our 
Corporation business—is to place it in charge of the most competent 
standing committee, the members of which should use all means to 
keep themselves well informed and up-to-date by studying the 
principal current electrical papers and otherwise, and we suggest that 
you should at once become subscribers for the following publications : 
Lightning, Electrical Engineer, and Electrician." 


Bo'ness.—It has been decided to advertise for a consulting engineer 
to the electric lighting scheme. At their last meeting the Town 
Council signed the agreement with the National Wiring Company 
for supplying and fitting up all the necessary plant for electric light 
and power within the burgh, the provisional order having now been 
obtained. By the agreement the Town Council finds the capital to 
eguip the works, lay down wires, etc., and pay to the company a 
premium of 7 per cent. on the cost, while the company pay interest 
and sinking fund on the Council's loan at 6 per cent. The lease is for 
20 years, with breaks at 10, 14, and 17 years. At the end of any of 
these periods the Council may bring the agreement to a termination, 
and if the company have made a greater average profit than 3 per cent. 
per annum during these years the excess has to be paid to the Council, 
who take over the works without further payment. The maximum 
prices are to be 54d. per unit for lighting, 3d. and 2d. for power and 
heating, and 24d. for streets and public buildings. | 


Cardiff.—At a meeting of the Electric Lighting Committee on 
Tuesday Mr. A. Ellis, borough electrical engineer, presented his 
report for the month of June last. It set forth that there were now 
853 consumers whose premises were connected to the mains, with a 
total equivalent of 86,390 8-c.p. lamps, against 54,507 in the corre- 
sponJing period of last year, the total increase being 59 percent. The 
total number of units generated at the lighting station during the 
month was 75,503, and the total supplied from the Roath power station 
to the Hayes sub- station was 54,640, the combined alternating and 
direct current units making a total of 129,943. At the same period 
last year the units equalled 72,484, being an increase of 79 per cent. 
There was an increased daily output of 77 per cent. The estimated 
revenue for June was £1,404. 15s. 9d.. as compared with £802 7s. 1d. 
in June, 1902, being an increase of 75 per cent The new electric 
lamps between Llandaff-road and Clive-road would be in use before the 
next meeting. The members generally expressed themselves well 
satisfied with the report. | or 

Hastings.—The borough electrical engineer having called the atten- 
tion of his committee to the desirability of procuring two additional 
20-kw. transformers to be interchangeable with those now in usé, апа 
submitted a quotation from the Electric Construction Company, 
Limited, at £45 each, the quotation has been accepted, and applica- 
tion will be made to the Local Government Board for sanction to the 
borrowing of the cost (£90). The Electricity Committee have received 
a report from the borough electrical engineer calling attention to the 
desirability of providing a spare water feed pump for supplying the 
boilers at the electric light works, the two existing Worthington 
pumps which had been installed for a number of years being prac- 
tieally worn out, and submitting an estimate from G. and J. Weir, 
Limited, of Catheart, Glasgow, for the supply of one of their standard 
direct-acting feed pumps, capable of delivering 2,541 gallons per hour 
at 12 double strokes per minute against a boiler pressure of 185lb. per 
square inch, for the sum of £88. He estimates the total cost of the 
pump, including erection and is pn feed pipe with valves, at £160. 
Applioation will be made to the Local Government Board for sanction 
to the borrowing of this amount. | 


Walton.—With regard to the clause which the Walton Gas Com- 
pany desired to get inserted in the Council's electric lighting order, 
with a view to preventing any deficiency on the working of the under- 
taking being made good from the rates, the clerk reported at the last 
meeting of the Council that he had attended before the House of. 
Commons Committee, but had not absolutely obtained the terms which 
the Council wanted. They did not get the clause postponed for five 
years, but only for three years. He thought if the committee had 
taken the Walton application alone on its merits, they would have got 
a clean Bill, but the Walmesley Council had already agreed to accept. 
the term of three years, which considerably handicapped Walton by 
being included with them. The Bristol Gas Company also proposa 
the insertion of the clanse at the end of three years, and under these 
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eireumstances he did not think that Council's position was altogether 
unes ry. Communications were received from three companies 
desirous of supplying Walton with electrical energy, and proposing to 
apply for provisional orders. The clerk said the application in 
uestion could not be successfully made without the consent of the 
Gonncil, and it was resolved to withhold such consent. 
North-Western Electricity and Power Gas BIII.— A Select 
Committee of the House of Commons, Sir F. Godson in the chair, had 
this Bill under consideration this week. Mr. Balfour Browne, K.O., 
described the Bill as promoted with the object of incorporating в 
company with power to supply electricity and Mond gas within an 
area of about 2,000 square miles, including Cheshire and portions of 
Derbyshire, Staffordshire, and Flintshire. Within the area, he said, 
were works of a very varied character, including collieries, steel and 
iron works, and salt works and factories of various kinds. Generating 
stations were proposed at convenient points, and the promoters pro- 
posed to supply the power to authorised distributors in the first 
instance, but not to supply electricity for lighting purposes. The 
object was tc supply power at the cheapest possible rate, and by the 
use of Mond gas they estimated they sould. do this four times as 
cheaply as through production by steam power. Petitions in opposi- 
tion to the Bill had been presented by local authorities, gas com- 
ies, and others within the proposed area. Among these are the 
"rs rake oni of Hanley, Stockport, Birkenhead, Crewe, Manchester, 
ybridge, Dukinfield, and the Fenton District Council. Mr. 
Humphreys, engineer, gave evidence in favour оѓ“ the Bill, and 
explained the advantages of Mond gas in manufastures. 


Cable Rate Reductions.—The full list of changes in the cable 
rates referred to elsewhere in this issue is as follows: Europe— 
Bosnia-Herzegovina, from 4d. to 34d. ; Crete, 64d. to 6d. ; Gibraltar, 
a to Id.; Greece, 64d. to 6d. ; Malta, 6d. to 44d. ; Montenegro, 

to 554. ; Portugal, 34d. to 3d.; Russia, 54d. to 44d. ; Spain, 
534. to 3d. Africa—Tangier, from 5d. to 44d. ; Tripoli, 84d. to 7d. 
West Coast —Gold Coast—Accra and Sekondi, from 58. 7d. to 4s. 8d.; 
other places, bs. to ds. 10d. Nigeria—Brass, Bonny, and Lagos, 
бв. 54. to 5e. ; other places, 68. 5d. to бз. 2d. Sierra Leone— 4s. 6d. 
to 3s. 6d. Asia—British Borneo—Labuan, from 5s. to 3s. 6d. ; other 
laces, 5s. 3d. to 3s. 9d. ; Ohina and Hon 
rea—Ohemulpo, Fusan, and Séoul, via 
68. 2d. to 4s. 10d. ; тта Eastern Company and Indo-European Oom- 
pan , 48. 9d. to 58. 8d. ; other places, vi« Great Northern Company, 
64. to 4s. 10d. ; via Eastern Company and Indo-European Com- 
y, 8s. 1d. to 5s. 11d. ; Formosa, 6s. 24. to 4e. 104, ; Japan, via 
reat Northern Company, бз. 2d. to 4s. 10d. ; via Eastern Company 
and Indo-European Oompany, 7s. 9d. to 5s, 8d. Philippine Islands— 
Luzon, 5з. 9d. to 4s. 5d.; other islands, бз. 2d. to 4s. 10d. The 
reductions to Ohina, Corea, Formosa, Japan, and the Philippine 
Islands have already come into force; the others will take effect not 
ater than July 1, 1904. : 

St. Marylebone.— With a view to obviating n0 further litigation 
or arbitration with regard to the purchase of the Metropolitan-Electric 
Supply Company's undertaking by the Borough Council, the price of 
which has been fixed at £1,212,000, the parties have agreed опа 
compromise. After the recent action in the High Courts, reported in 
our issue of the 10th inst., the legal advisers on either side met and 
suggested an agreement on the following terms: (1) The undertaking 
to be taken over and money paid on Dec. 31, 1903 (subject to power 
to apply to court). (2) The capital expended by the company between 
Jan. 1, 1902, and June 30, 1903, agreed at £67,250, to be paid on 
Dec. 51, 1905 (subject as above). (б) The amount of £5,000 to which 
the company are committed to be repaid, if expended, on that date 
without interest. (4) Profits to be set off against interest on amount 
awarded until payment of purchase money. (5) Expenditure to be 
made for future developments as Council approve and to be repaid 
with interest at 4 per cent. on Deo. 31, 1903 (subject as above). (6) 
Company to take back motor-generators on July 1, 1906, at £15,000, 
Borough Council keeping them in good order in the meantime. (7) 
The Council to repay to the company the cost of severing the Bt. 
Marylebone portion of the Norfolk-crescent and St. John's Wood 
districts, when the Council cease to take their supply for those districts 
from them. Having considered the above terms, the committee of the 
Borough Council unanimously recommended the acceptance of the 

posed compromise, stipulating that for the requirements of the 
Council 's auditors the Metropolitan Company must be ready to prove 
that their expenditure down to June 50 has been as stated, and that 
the company bo asked to agree to proceed with the change over from 
the high-tension to the low-tension system as quickly as the Council's 
advisers think necessary. This recommendation was fully discussed at 
the last meeting of the Borough Council and in the end it was 
unanimously agreed to accept the compromise, 

Seottish Central Electric Power ВІЦ. Ап official copy of the 
agreed clauses and amendments to the Scottish Central Electric Power 
ВШ has been issued. This Bill was opposed by the burghs of 
Stirling, Falkirk, Alloa, Bo'ness, Grangemouth, Alva, Kilsyth, 
Denny, and Dunipace, and Stirling ‘Waterworks Commissioners, and 
the Falkirk and Larbert Water Trustees. The burghs and the water 
commissioners and trustees have now adjusted clauses, and have 
received the promoters’ undertaking that these clauses will be inserted 
in the Bill in the first House. Among the protective clauses agreed 
проп are the following: Should any of the burghs decide at any time 
to take a supply of electric energy from the company, the company is 
bound to supply the same to the burgh, taking the supply at the price 
mentioned in their Bill, and such prices are to include the cost of 
transforming the energy to such a pressure as the burgh taking the 
supply may wish. The principal clause for the protection of the 
burghs is an entirely new clause, and provides that the promoters are 
not to exercise any of the powers of their Act within 
Stirling;.Falkirk, Bo'ness, and Alloa, in order to supply energy whieh 
may be used within these burghs without the consent of the local 


reat Northern Company, 


Kong, 5e. 6d. to 4s. 5d. ; 


е burghs of 


authorities. It is also provided that auy extension of the boundaries 
of these burghs is to be deemed part of the burgh as so extended. It 
is, moreover, provided that for the purpose of this clause tramways 
between Bridge of Allan, Stirling, and Bannockburn are to be deemed 
part of the burgh of Stirling. The company is to have powers to lay 
their electric mains through the burghs mentioned for the purpose of 
supplyiog districts outside those burghs, but subject to certain pro- 
visions, as to the Town Councils being empowered to fix the time, the 
manner, and the position of laying the mains, and also several other 
provisions as to the protection of property. streets, pipes, eto. It is 
also provided that should any of of the burghs mentioned apply for au 


extension of their boundaries, the company is not to have power to 


oppose the application for extension. 


York.—Mr. C. A. Midgley has submitted to the Electric Light 
Committee his report on the electric light undertaking during the 
year ended March 31 last—the third year of working. The engineer 
remarks that the growth of the department has been very remarkable, 
as the increase in the sales shows. The bulk of the increase, however, 
is attributable to the increased consumption for power purposes, and 
the proportionate increase in tbe revenue, therefore, is not so marked. 
The demand fer power is one which should be fostered, aud the great 
improvement in the cost sheets is chiefly owing to this' increased 
demand in the day time. The total amount of current sold during the 
year was 652,000 units, being an increase of 229,000 on last year, or 
55 per cent. As mentioned above, the most marked feature in the 
year's working is the sale of current for power purposes. Оп March 21, 
1902, there were 22 motors connected, representing 85 h.p.; the units 
sold in that year were 63,000 for this purpose. On March 31, 1903, 
there were 65 motors connected. representing 210 h.p., and the number 
of units sold in that year was 150,000, being an increase of 106 per 
cent. In consequence of there being no increase in the public lamps, 
a feature which 1s to be deplored, there has been only a small increase 
in the units sold on the arcs, and in consequence of the reduction in 
the charges to the Corporation for arc lighting, the revenue from 
this section has increased very little, being only £219. Some 
15 months ago the Streets and Buildings Committee ordered that 
Fishergate and Fulford were to be lit by some 18 arc lamps, and 
whilst the cables were being laid tho order for arc lighting was 
countermanded. The cost of this main was approximately £2,000, 
including new feeder from Walmgate Bar to Fishergate, and the com- 
mittee are therefore paying in interest and sinking fuud for this main 
some £150 per annum without receiving any income. This fact forms 
one of the principal reasons for advising that the Fulford pumpin 
station and the new asylum, for which the mains are ample, shoul 
be worked from the Corporation supply. The number of consumers 
has increased from 270 to 386, being an increase of 43 per cent. The 
maximum load on the station has increased from 410 kw. to 550 kw., 
being an increase of 35 per cent., the capacity of the plant being 
720 kw. To meet the demand the boilers were all working at the 
same time, and the plant was doing nearly full work. This is a 
state of affairs which Mr. Midgley trusts the committee will endeavour 
to alter for the next winter by insisting upon the building contractors 
completing their contract within the specified time. The capacity 
of the plant is only 20,000 8-c.p. lamps, and there ure some 44,500 
8-c.p. lamps connected, and some 2,600 8-c.p. lamps still waiting. 
The plant in the station has done good work during the past season, 
and the heavy work has been satisfactorily dealt with by tue engi- 
neers. The behaviour of the mains has been splendid, as but for one 
slight stoppage the supply has been continuous. The accounts show 
that the total capital expenditure on March 31 last amounted to 
£69,428 The principal items in the balance-sheet are as follows: 
liabilities—loans, £40,000; sundry creditors (revenue), £613. 4s. ;. 
3 on capital, £29,428. 18. 8d.; owing on revenue, 
£2,386. 158. Id.; sinking fand accumulations, £2,401. 12s. 11d.—. 
total, £75,829. lle. 8d. ; assets—expenditure on capital, £69,428. 
1з. 8d. ; eundry debtors (revenue), £2,477. 18s. 9d. ; stores on hand! 
(revenue), £170. 12s. 4d.; sinking fand accumulations, £2,401. 
128. 11d. ; deficit balance on reserve fund account, £351. 6s. —total, 
574,829. 11s. 8d. 


Somerset Electric Power Bill.—This Bill has already receiv d 
the sanction of the House of Lords. Last week it came before a 
committee of the House of Oommons presided over by Sir F. Godson, 
K.C., who, after two days’ enquiry, found the preamble proved. The 
area of supply, comprising 381,632 acres, or nearly 600 square miles, 
includes the whole of Somersetshire, a small portion of Wilts, and a 
small portion of Gloucestershire, embracing a population of 584,891. 
The Oounty Councils of Gloucestershire and Wilts, the Corporations 
of Bath and Well, aud the local authorities in the district covered by 
the scheme did not oppose, and the main issue which the committee 
had to try was whether or not the city of Bristol ought to be excluded 
from the operation of the scheme. Counsel stated that the popula- 
tion of Bristol was 559,000, its area was 11,657 acres, and its rateable 
value was $1,585,000. The principal part of the city was lighted by 
gas, which was in the hands of a private company ; while the elec- 
tricity, on which a little over half a million had been expended, 
mainly for the purpose of lighting, was in the hands of the 
Corporation, who had also begun to supply power. It was 
believed that an enormous amount of power would be required 
at the new docks at Avonmouth when completed, and the 
Somerset District Electric Power Oompany are anxious to be able 
to supply power there in the event only of the Corporation being 
unable to do so. Во long as the Corporation were able to do the work 
themselves, of course the company would not have any power to com- 
pete with them. As regarded the industries of Bristol, and, in fact, 
throughout the whole area of supply, they were extremely numerous 
and varied, most of them being of a character capable of using power 
in some form or other, Similar conditions prevailed at Bath, where, 
as in the case ef Bristol, the gas supply was in the hands of a private 
company and the electricity was in the hands of the Corporation. The. 


150. 


share capital of the company was £1,000,000, and it was pro to 
construct two generating stations—one a little to the south of Bristol, 
in a most advantageous position, just on the borders of the coalfield ; 
and the other at Radstock, surrounded by collieries. Counsel then 
m to quote the Oleveland and Durham case, in which Middles- 
rough, Darlington, and Stockton were included against their will, 
and other cases as precedents for including Bristol within the area of 
supply subject to certain limitations. Dealing with the case of the 
Bristol Water Company and the question of the supply of water 
by them to the promoters for condensing purposes, counsel con- 
tended that ample protection was given under the general law. 
In support.of the Bill expert evidence was given by Prof. Frederick 
Oapper, electrical engineer, of the firm of Kirkland and Capper, joint 
engineers for the scheme along with Messrs. Pressland and үрү ; 
Mr, A. A. Campbell Swinton, and Mr. Jas. Swinburn. On behalf of 
the Bristol Corporation expert evidence was given by Sir William 
Preece, consulting engineer, and Mr. Proctor, electrical engineer, to 
the Oorporation. After consultation, the committee found the 
preamble of the Bill proved. The chairman announced that the com- 
mittee were of opinion that the Bristol Oorporation should be pro- 
tected against undue interference, undercutting of prices, and any- 
thing like undue preference te one customer over another with rd 
to rates. The зошрарт must not come in and charge absurd prices. 
The committee thought that some official of the Board of e 
d come before them and help them to carry out these views on 

e clauses. 


Wolverhampton.—The annual report of the Lighting Committee 
to the Council, for the year ended March 31 last, states that on the 
year's working a working profit was made of £11,697. 118, 4d. 
29:077 per cent. on the capital expenditure. Out of this amount the 
following ie i have to be met: interest, £3,659. 4s. 7d. — 2:84 per 
eent. on capital; sinking fund, £3,956. 4s. bd. = 3:07 per cent. 
expenditure ; cost of change-over of system, 2657. 8s. Ad. = 49 per 
cent. averaged during year ; loss on sale of old engines, £965. 9s. 10d. 
= 75 per cent.—a total of £9,218. 7s. 2d. 7˙1 r cent.; balance 
being net profit for the year, $2,479. 4s. 2d. — 1:92 per cent. The 
committee are of the opinion that this result of the past Tw working 
is satisfactory in all ts, and indicates that the undertaking is in 
a sound financial condition. Special attention is directed to the 
manner in which the committee have dealt with the question of the 
sale of the old engines, and a table is given showing the dates of 
purchase of the engines, the original cost, the amount written off for 
sinking fund, the sale price, and the balance to be met out of revenue. 
It is seen from this that the debt of £2,929 in respect of these 
тш» is absolutely extinguished, and consequently the department 

ill in future be relieved from the peyment of £168 annually in 
respect of interest and sinking fund on this amount of capital. 
The change-over of the system of supply is now completed, and 
consequently the revenue of the undertakimg will not in future 
be burdened by further charges in this respect. The change-over 
of the system of supply and the rewiring of consumers’ 
premises was commenced in October, 1899, and has been gradually 
proceeding until its completion in March, 1903. The total cost of 
this work has been £2,600. 8s. 3d., the whole of which has been paid 
out of the revenue of the undertaking. During the year the output 
of electrical energy to private consumers for motive power has in 
ie per cent., and the committee have every reason to believe that 

is rate of increase will be proportionately maintained. Owing to 
the fact that during the first four months of the financial year only a 

rtion of the tramway routes were in operation and comparatively 
ew cars running, the total output of electricity for tramway purposes 
has not been quite so large as was anticipated, but, nevertheless, the 
additional day load which it has occasioned has proved of considerable 
benefit to the pont кын d It is confidently anticipated that the 
output will be considerably larger during the present year, and that 
оошу better results will be obtained. A table is given 

eee the continued growth of the undertaking, and although a 
considerable percentage of the total increase in units sold is in respect 
‚ of electrical energy supplied to the Tramways Committee, yet it is 
seen that the percentage increase in units sold to private consumers is 
also of a satisfactory character. The figures for the past two years are 
respectively as follows: Number of consumers, 545, 655; 5 
increase, 18:2 per cent., 20:2 per cent. Number of 55 connected, 
40,955, 54,578; percentage increase, 22:1 per cent., 50:5 per cent. 
Number of units sold, 746,518, 1,624,639 ; percentage increase, 17 8 
per cent., 117 per cent. The greater proportion of the capital expendi- 
tuoe during the financial year has been in respect of mains, the com- 
mittee having adopted the policy of extending the distributing mains 
in all directions where there was any prospect of adequate revenue 
being obtained, and they are confident that, although the capital 
expenditure so incurred will not be remunerative for the next two or 
three years, it will ultimately lead to the securing of considerable 
additional revenue from a profitable class of consumers. 


— ————— 


PROVISIONAL PATENTS, 1903. 


JuLY 15. 

15490. The self. acting adjusting fork for tho trolleys of olectrie 
tramoars, or other vehicles or engines to which it may 
be applicable. Charles Gandy, 24, Lynnwood-avenue, 
Newcastle-on-Tyne. 

15479. Improvements in regulating systems of  oleetrio 
distribution. Philip Middleton Justice, 55, Ohancery- 

lane, London. (The National Battery Oompany, United 
States.) (Complete specification.) | 

15461. Improvements in electric aro lamps. idio В. Viale, 
55, Ohancery-lane, London. (Complete cation.) 
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15480. ts in regulating systems of  eleotrie 
distribution. Philip Middleton Justice, 55, Ohanoery- 
lane, London. (The National Battery Oompany, United 
States. (Complete specification.) 
15404. Improvements relating te electric insulating material. 
Isaac Shimwell McDougall, 18, Southampton - buildings, 
Chancery-lane, London. : ' 
16495. Improvements relating te electric insulating íabries. 
Isaac Shimwell McDougall, 18, Southampton - buildings, 
Ohancery-lane, London. 
15500. Improvements in alternating-current contact 
Aktiengesellschaft Brown, Boveri, und Oo., 


The 46, 
Lincoln’s - inn - fields, London. (Date applied for under 
Patents Act, 1901, November 13, 1 being date of 


application in Switzerland.) (Complete specification.) 
15500. Improvements in armatures for electric induction 
motors. William Phillips Thompeon, 322, High Holborn, 


London. (Electricitats - Hechaft Alioth, Switzerland.) 
(Complete specification. ) 
JULY 14. 
15532. Improvements in suspension gear for use in 


connection with electric lighting systems 

carriages and the like. The Electric and Ordnance 
Accessories Oompany, Limited, and Robert Frederick Hall, 
24, Temple-row, Birmingham. (Complete specification.) 

15553. Improvements in apparatus or devices for transmitting 
and receiving messages by wireless telegraphy. 
Charles Goodwin Burke, 61, Deansgate-arcade, Manchester. 
(Oomplete specification.) 

15562. Improvements in telephone exchange systems. William 
Aitken, Edge-lane, Liverpool. 

15501. Improvements in means for preventing arcing between 
commutator brushes. . Edgar Alfred Oarolan, 83, Oannon- 
street, London. (The General Electric Oompany, United 
States. ) 

Improvements in synchronising alternators. Edgar 
Alfred Carolan, 83, Oannon-street, London. (The General 
Electric Oompany, United States.) 


15595. Improvements in an electric aro lamp-hanger and 
cut-out. Edgar Alfred Carolan, 85, Oannon-street, London, 
(The General Electric Company, United States.) 


15599. Improvements relating to the productien of alternating 
currents. Valdemar Poulsen, 45, Southampton-buildings, 
Chancery-lane, London. 

ements relating te voltaic batteries. James 

William Gladstone, 45, Southampton-buildings, Ohancery- 

lane, London. (Date applied for under Patents Act, 1901 

Dec. 17, 1902, being date of application in Uni 

. States.) (Complete specification.) 

15605. Improvement in and connected with the wiring of 
overhead conductors for electric traction systems at 
terminal stations and the like.  Wiliam Herbert 
rune and William Herbert Isherwood, 522, High Holborn, 

ndon. 


15683. Improvements in means for protecting the exposed 
or live parte of electric switohes, cut-outs, or the 
like. William McDevitt, 18, Southampton-buildings, 
Chancery-lane, London. (Oomplete specification. ) 


JULY 18. 

15636. New electric contact breakers fer sounding alarms 
when doors and windows are opened. David Smith 
Semple, Calside-avenue, Paisley. 

15647. Improvement in insulated frogs or crossings or the 
like for overhead trolley wires as used on electric 
railways. Henry Brecknell, Edward May Munro, and 
Hugh Innes Rogers, Thrissell-street, Bristol. 

15662. Improvements in and connected with wireless signal- 
ling. Louis Heathcote Walter, 7, Victoria-street, Southport. 

15682. Improvements relating to electricity meters. Emil 
Blumenthal and Siegfried Schlesinger, 45, Southampton- 
buildings, Chancery-lane, London. 

15686. An improvement in portable electric meters. Francis 
Arthur Darton, 142, Bt. John's-street, Clerkenwell, London. 

15700. Improved process for reducing organic substances in 

: an electrolytic bath. Oliver Imray, Birkbeck Bank- 
chambers, Bouthampton-buildings, Ohancery-lane, London. 
(Farbwerke vormals Meister, Lucius, und Brüning, Germany.) 

186374/03. A new or improved electric post, being a method 
of and means for the collection, transmissicn, and 
distribution of letters, parcels, and the like. Roberto 
Taeggi Piscicelli, 24, Southampton-buildings, Ohancery- 
lane, London. (Date applied for under Patents Rule 9, 
Aug. 25, 1902.) (Complete specification.) · 

JULY 16, 

15746. Improvements in electrical aro lamps. Guest, Keen, 
and Nettlefolds, Limited, and William Edward Symons, | 
7, Staple-inn, London. 

15772. Improvements in and relating te the magnetic 
separation of ere. William Kennedy-Laurie Dickson, 
18, Southampton-buildings, Ohancery-lane, London. 

JULY 17, 

18787. Improvements in detectors of eleetrical oscillations. 

Louis Heatheote Walter, 7, Victoria-street, Southport. 


15600. 
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15793. A new cr improved devico for the quick repair of 
broken trolley wires of electric tramways. Thomas 
Henry Webb, 96, Buchanan-street, Glasgow. 

15796, An improved clockwork or rotary register to be used 
with or adjusted to any style of electric or gas meters 
for timing, registering, measuring, eto., electric or gas 
energy or current. Charles Davis and Charles George 
Lawless, 165, Barton-road, Stretford, Manchester. 

15610. Improvements in electrical fusible cut-outs.  Oharles 
Mark Dorman, Reginald Arthur Smith, and Herbert 
со Baggs, Ordsal Electric Works, Salford. (Complete 
specification.) 

15811, Improvements in dynamo-electric machines for regu- 
lating the charge and discharge of storage batteries 
used in conjunction with train generators. The 
Lancashire Dynamo and Motor Company, Limited, and 
Robert Stafford McLeod, 34, Castle-street, Liverpool: 

15817. Improvements in and relating to electrically-actuated 
musical instruments, William Kennedy-Laurie Dickson, 
18, Southampton-buildings, Chancery-lane, London. 

15021. A magnctic balance or magnetometer and galvanometer. 

Walter Hibbert, 101, Goldhurat-terrace, South Hampstead, 
London. 

15831. Improvements in apparatus for use in welding railway 
rail joints by electricity. Henry Frederick Anton Klein- 
schmidt, 45, Southampton-buildings, Ohanzery-lane, London. 
(Complete specification.) 

15838. Improvements in fusible electric cut-outs, Killing- 
worth William Hedges, 8, Quality-court, Ohancery-lanc, 
London. . 

15860, Improvements in elastic fluid turbines. The British 
Thomson-Houston Company, Limited, 83, Oannon-street, 
London. (Charles Gordon Gartis, United States.) 

15870. Improvements in and relating to elastic fluid turbines. 
The British Thomson - Houston Company, Limited, 
85, Oannon-street, London. (Charles Gordon Curtis, United 
States. ) 

15871, Improvements in and relating to elastic fluid turbines. 
The British Thomson - Houston Company, Limited, 
83, Cannon-street, London. Oharles Gordon Curtis, United 
States. ) 

15872. Improvements in elastic fiuid turbines. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Charles Gordon Curtis, United States. ) 

15873. Improvements in rotary compressors, blowers, and 
pumps. The British Thomson-Houston Company, Limited, 
85, сорар London. (Charles Gordon Ourtis, United 

tates. 

15874, Improvements in elastic fluid turbines. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Oharles Gordon Ourtis, United States.) 

15870. Improvements in elastic fiuid turbines. The British 
Thomson- Houston Oompany, Limited, 83, Cannon-street, 
London. (Charles Gordon Ourtis, United States.) 


JULY 18. 


16011, An improved method of interlocking electric lamps to 
their couplings.  Oharles A. Shanks, 12, Lorn-road, 
Brixton, London. 


15940. Improvements in and relating to electric lamps for 


testing purposes. Frederick Joseph Gordon, 1, Queen 
Victoria-street, London. 

15044. Improvements in elastic fluid turbines. The British- 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Charles Gordon Curtis, United States ), 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published August 6, 1908. 
1902. 


18811. Arc lighting lampes. Andersson. 

15697. Wireless telephony. Blondel. — 

15777. Telephono instruments. Golby. (Brander.) 

16121. Method and apparatus for telographing and tele- 
phoning on non-insulated submarine lines, Tychonski 
and Dollinyer. 

Trolley heads for electric tramways and the like. 
Small and Kerr. (Thomas.) 

10894. Electromagnotic switches for electric railways and 
the like. Lake. (General Electric Company.) 

Electricity meters. North. 

18385. Method of winding coils for electrical apparatus. 
British Thomson-Houston Company, Limited. (Lundskog.) 

Operating dynamo-clectric machines. British Thomson- 
Houston Compeny, Limited. (Jeannin.) 

Electric switches, plug sockets, and the like. Baily. 
Apparatus for breaking ecleotric arcs. Callender’s 
Cable and Construction Company, Limited, and Hastings. 
19027. Surface - contact electric tractien systems. Dolter 

Electric Traction, Limited. (Dolter.) 
230034. Trolley-wire holders for eleetric tramways and rail 
ways. Redford. . 


16874. 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 4-9 


20074. Electric arc lamps. Wirtz and Hamilton-Adams. 
20199. Constructien of electric arc lamps. Brockie, 
20230. Electric railway signals. Bass and West. 

20700. Electrical fire-alarm. Timms. 

23858. Thermo-electric batteries. Johnson. 


(A. Wolf, jun., 
and Co.) | 


24122. Arclamp. Spies and Tutt. 
26746. Electric motors. Lamme. 


(Date applied for under Inter- 
т national Convention, Dec. 26, 1901.) 


1903. 


2067. Electric controllers. Brown. 

5183. Electric transmitters for use in telography. Kotyra. 

7107. Electric drilling machines. Brebach. 

8833. Electrolytic proparation of permanganate of alkaline 
earth metals and other heavy metals and the obtain- 
ment of by-products in the process, Johnson. 
(Chemische Fabrik Griesheim Electron.) 

10546. Contact-bexes for surface-contact electric railway 
systems. Brown and Wetmore. 

ккан apparatus for electrical eirouits. Moy and 

astie. 

12093. Electric traction systems. Lake. (Gibbs.) 

12458. Electrical rail bonds. Wherry. 

12466. Trolley supports or bases for electrically-propelled 
сагв. Milloy. 

Coin - actuated electrical apparatus. Rose and Rose, 

Coop and Rissone, Limited. 


ЕС 
COMPANIES’ STOCK AND SHARE LIST. 


11761. 


12563. 


| Name. i eae Last price 
Commercial and Industrial.— £ g 


Aron Electricity Meter ро. Cum. Pref. Shares, 1-125,000 1 d 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5. 71 
———— per oen Pref., 1-100, 0p 5 as 
z; per cent. Mortgage Debentures .............. 00 102-106 
British Thomson-Houston Oo., 44 per cent. lat Mort. Deb. 
Stock; Hed. a cios visite d e OUR LATE ven baa 104-106 
British Westinghouse Elec. and Manuf..6 per cent. Pref., 
275,001-375,000 ........ ............................. 53-6 
—— 4 per cent. Mo Debenture Stock .......... 100-102 
Brush Electrical neering, Ordinary, Nos. 1-106,731.... 2 4 
— Non. » Ó per cent, Pref. .................... f 14 · 
——- per cent. 1st Debenture Stock ................ 100 1 
— cent. 2nd Debenture Stock 100 87-92 xd 
Callender’s le, Debentures ............................ 100 11712 
—— per cont. Ргеї. ................................ 5. s 
Crompton and Со. ............ VFC 8S 
—5 cent. Debentures mes 100 .. 101-1 
Edison Swan United, “А” 8 TY "ET. aen i 
— „A“ Shares, 01-017,139 ........ 6 . 1 

5 per cent. Бөһепфигез.......................... 10 .. 7 

4 per cent. Deb. Stock, Red. .................... 10 .. 71.75 
Blectric Construction, Limited, Nos. 1 to 112,100........ 4 .. ljljxd 

7 per cent, Cumulative C 4. 

4 per cent. Регр. Ist. Mort. Deh. ................ 100 .. 102 
Ferranti Limited, 5 per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-96 xd 
General Electric oe 1900), 5 cent. Cum. Pref... 10 .. 9-10 
Yra = 4 Д pd Xon E De . . E ` TETY 

. T. Henley's Telegra orks, Ordinary .............. 

44 per cent. Ргеѓегепое...........:.............. 6 | B. 

eon E ee 19 is MT 
u E an egraph Works ...... КИ 

4 per coent. Debentures .......................... 100 .. 107106 
Parker, Thos., Limited, Ordinary ........................ 10 .. 1 
Telegraph Construction and Maintenanoe ................ 12 . 

б per cent. Bonds .............................. 100 .. 100-103 


Electrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. 

— fh cent. Deb. Stk. Certa., Red. and Conv. .... 100 . ud 
Bournemouth and Poole, Ordinary ...................... 10 . щу 
z per coent, Cum. Pref., 7,501-15,000 ............ 10. 10-11 

6 per cent. Cum. Second Pref., 15,001. 22,5000 10 юру 
(p per cent, Debenture Stock, Red. .............. 100 
коше ent) Electric Light and Power Co., 44 per cent. 
mb Боасе сок А а 102-106 
ріоп ап n, Ordinary ................. oe 
уат ра) сепа 5 me Sanus 10 100 000 а e ot 
cu ectric Su Corp., Ordin Ов. eim . 
— — Nos. 2001 85,800 P.. W і 7 


, 5 е 
Cambridge Electric Ва Company, Ltd., £10 Ord. .... 8 .. 1 
dge pply 1155 


U ? 9? о0о „ 6 ee 
Central Electric Supply, Ld. 4 рег cent. Guar Deb. Stock 100 .. 106. 
Cross and Strand, Nos. 1-70,000 ................ 5 a 9-94 
— т cent. Cum. Pref. ........................ 54-6 


. 5 ee 
—— “City Undertaking,” c. Cum. Pref., 1-40,000 5 
———— 4 per oent, рага Stock Red. (Prov. Derta.).. 100 .. 


Chelsea Electricity Supply .............................. 5. 
: cal т cent, о, ........................ 5 Ms 11 41. 
о on Ordinary *690600605096090900909006990092020990909080€9 ee Е 
2 6 per cent. Cumulative Frei. 10 .. 15-14 


66 „% „% „„ „%% „% „%%% %%% „% ое 


121-186 
102-106 
Oounty of London and Brush Pro 8-9 
6 per cent. Cum. Pref, .......................... ` nela 
44 per cent. Debentures Prov. Certs. All Rd. 100 .. 1051 
Bdmundsons' Electricity Corporation, Ordinary,1-50,000.. 5 7 
6 per cent. Cum. Pref. .......................... B5 .. 
44 n cent. First Mort. Deb..................... 100 .. 106 
Hectrie Lt. & Tractn. Co. e cs Op с Ош. PE, £20,000 5 2 
per cent. Debenture 8tock, Red, .............. 100 .. 
Folkestone Electric Supply Ltd., Ord. Nos. 1-10,000...... 6 211 
Ai per cent. First Deb. Stock, Red. .............. 10 .. 10. 
3 4 Enightaßridg fle Lt. ied Ord., 1-21,000 es 112 
e 6c. .)» j 45° Г ae Ф 
«aene § per cent. Debenture Stock Red.. _ 100 ... 105-106 


r 


15% 


А Half-year's figures. e Incl 


Include rali and tram, 


f Including{one section of borse traction, g 190. 
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: Amount Amount 
Name. paid. Last price. Name. paid. Last price 
Кы ® £ £ 
Kensington and Knightsbridge spd Notting Hill .... .. 103-106 British Electric Traction, Ord., 1-500,000 & 60,001-90,000.. 10 .. 113-124 
Kidderminster and 0156. Elec. Lighting and Traction, Pref. 1% .. 910} 6 per cent. Pe., 1 O00 0h;;˙⁰o—¹ e eoo 10 .. nua 
London Blectric, Ordners . 3 .. 2-24 5 per cent. Perpe tual ntre 8 — . 100 
per cent. Pref. . 6 . 54-6 Buenos Ayres snd Belgrano Tram., Ord., 1-100,000 ........ 6... 22 
4 per cent, 1st Mortgage Debenture Stock, "Red... 100 .. 10-102 '* A" per cent. Cm. Pf, 19 4» ТРТУ d 
Metropolitan, Ordip rdipary 257272 “„ 10 .. 174-184 В” б per cent. Om. Pt., 127,800 .............. 5 .. 
| 44 per cent. First Mortgage Debenture Stock 100 .. 108-112 —— 5 per cent. ро, Stock, Red. .................... 100 .. 10-108 
34 per cent. Mortgage Debenture, Red. .......... 00 .. 897.100 Prov. Ce gt qe 8 100 .. 97-190 
Newcastle-u ош Гуе Electric Supply, оа. 5 .. 100.105 Cape Electric T ys, Nos. 1-480,000.................. l ss жа 
.. 4 .. 102-105 City of Birmingham Tramways, 5 рег cent. Cum. Pref... 10 .. 
Notting Hill Electric Ligh hy ng See ee 8 id є 15-14 4 per cent. 1st Mortgage Deb., 1-5,000(1917) . .100 .. 99-1 
4 per cent. First Mort. Debs. 744. 2 Sola .. 99-102 Colombo Electric Tramways and Lighting, 5 per cent. Тө 
Oxford Electzlc, Ordinary, 1-96 and 407-14,510............ 5.0 Mortgage Debenture Stock, Вей. .................... 100 .. 105105 
4 por cent. Debent ure Stock .................... m 98-101 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 1534 
Royal Eles rical Company of Montreal, 1 per cent. First 5 per cant Cum, Ртөї........................... 10 
Mortage ebentures ........................ 00 .. 100-102 Debentures ...........................-5-.5.54- 100 
— Mar Electric Supply, Ltd., Ord., 1-12,000.. 5 3- Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 15-14 
er cent. Debenture Stock .................... 100 88- 6 per cent. Prot., Nos. within 1-60,000 .......... 10 .. 15-16 
South Top оп, Отфшагу ................................ 5... 34-4 34 per cent. Mort. Debs., 1-3,000, Red 100 .. 94 
St. James s and Pall Mell, Ordinary, ior 20, d —€— 5 .. -164 Imperial Tramways, Огйїпагу............................ al .. 
7 per cent. Pref. .. se eae 9 6 per cent. Cum. Prei al .. uk | 
= per Sent Deb rain ASIE "XL! Pics Sad PER SS he 100 a proa 15 ed per сеш. 1955 Stock .. d Light 2 100 .. MEI 
` Urban Electric Supp rdinary, 8-50,007 .........,.. js sle of Thanet Electric uds san ng, cen 
5 per cont. Cumulative Preference, 50,001-80,000 5 .. 5 Cum. Pref., Nos. 30 050 5 : { ane RUNE SS 4 
Westminster, Ordinary .............................. ee 5. 121 4 per cent. o 100 A 
——— 6 per cent. Cum. Pref. , 110,101- 138,251 . e. 5 . 6162 Kiddermjnster and District dighting and Traction, Pref... 6 .. 
: Londo: це IOS E Pr Сар. .Pref. ........ 8 а niz 
— 4 ver cent. lst Mt. 0 ө ee 
Electric Railways. Metropolitan Electric Trama. Deferred АК 61-1, -1;314,016 1 * 516616 
Orb... 88 100 .. 105-107 per cent. Cum. tret. , 500, 01-81, 01 eene — 1 
Central Tondon; ксы ))) 100 — 101.104 New General Traction, Ordinar n . 5 25 i -l4 
deferred ...................... . 107-110 эы 899 Gam. Pref, 5 Т. 171$ (eg a). im m 8 
4 p.c. Deb. Stock (Prov. 8с средена, fullypaid).. 100 .. 115-118 * 
‘City and Tum London, Consolidated Ord кена 100 .. 118179 Oldham, сопа а „ Ordinary............ Ш. 11 1 
б per bent. Deben Sd тт 10 2 130155 | Perth Elec Tramwaye(W.A.)5 per cent, i Mort Dub. Btk. 100 — 89. 
VV ..100 — 129-152 Potteries Electric Traction, Ordinary, 20,001 EM ик - 9619 
d o f 128131 5 per cent. Cum. Fret., ; 100,000. „ 35 - yi 
" * i о — . 131 per cen ure 8tock................... es e 
ian oU pene 1a 116. = = TES са aspis lastre Traction and Bower Gompaay— | 
n M e 5 Red., 1. 1, 700. — EN -104 775 ооооооеоооеоое осовава овоо оосо ов оо ee 
CCC . s 1 01,158 6 per cent. Preference.................. 1 
Waterloo and Ойу, Ordinary . . . 100 N ——— £528,093 44 per cent, Debenture Stock — .. — — Ra. — 100 p. o. 
ic Tramways.— 
Electr = у І : Telephones.— 
ine, 1- 260, 6 6% - 0 „6 ee - 
Anglo-A Vg toh 6 per cent. Debenture stoke 1888. . * 100 эө 12 -1 National aon eons: Preferred . осоо зо „%%% % AO BO 2028 оо в.о ае оо 100 о.е 108-104 
Bl 1 and Fleetwood Tramroad.. eese. 10 ä 134-144 — Stock J dae d .. 82-84 
Brisbane Trsmway Invest. Lim. Ord., 1-75.000 . ete ssi. e ее ub 5 v 23-34 9555 еа ЧИ, оооооотаосооовооовоо оо 10 oe 13-14 
E Oper cont бош. Pret., Nos. 1-75,000 ........... 5. 44 ——— 6 per cent. Cum. Seoond Pref. .................. 10 .. 124-134 
per cent. Deb. 8tk., Red., Prov Certs. all pa, 100 100 .. 100-1 —— per cent. Non. Cum. Third Pret. ——— 4 a ovd 
ndi i eng 5 per cent. Pref., Nos. 25,001-38,600. . 10 7 9296 ——— 4 per cent. Deb. Stock. Red.. . 100 С 101-105 
——— 44 per cent. 1st Mt. Debs., Nos. po 250, of £40each 40 .. 104-106р.с | Ovlental Telephone and Heotrio Company ——----.- 1 - 13/16-15/16 
TRAFFIC RETURNS AND AU FOR ELECTRIC RAILWAYS AND ORNA 
Miles ot : 
Traffic Returns for Increase or sincle track Accounts for past year. 
week decrease. ed — pes 
Line | | xh Е 5 Е Receipts per | car 
| rt Current - d 'ota -assengers | Car miles as ar Mile of mile. 
Ending 1903. 1902. Week, year. 1905. | 1902. | Ending receipts carried, run, s'nger mile. track. 
3 coii ue YA RUF ME EM Rx. | 171 M don 108 15 | 4 " 0 кн 1.370 Sis 
MUST June27\ 1,247 1,295 - 48 1,86 91 7 ау 37,95 9.099.715 | 7946 0-98 е 9 
3 уыз * s: = 8 | 6 Sept. 25 12,503 | 2,979,276 | 290,099 |100 10 1,560 | 47 
Birmingham Tramways ........ July 18 5,183 010 |+ 175 + 6,635 | 64 61 x з эне 1 = 17 | = 
Blackburn Corporation ........ June26 909 1,195 | — 286| + 674 24 24 мМ: rch! 250 40, 964 1,254,106 826,558 1°36 114 37 1,705 7°44 
Mag: d vo July 9| 1,0:8 996 |+ 102 + 1254 | 174 | 16) » 351211168 | 6,169,121 | 784,445 |152 |108 - — 
Blackpool Flestwood Tramw jays 18| 1,125 | 1179 |- 54 — 95 | 164| 16, Рес. 31| 30,923 2,049,677 | 584,989 | 3°62 | | 1268 | 1,932 | 6:99 
Bolton Corporation „ 19 1,931 | 1,615 | + 316| + 4142 | 25 | 25 | March 51 85,704 | 17,761,605 | 1,896,247 | 1-15 |1075 | 3,450 | 587 
Bournemouth Corporation.. 15| 1,105 — = | 104] - = E = | = А — 
e „ 19| 5,954 | 4,310 356 | + 6,293 | 39 — - — — | = | — — - 
dien С 5 —— SALA CY , 20| 982 909 |+ 75 + 5,291 | 64| — „ 31 — | 10,432,508 | 1,031,928 | 1-00 |10710 = 
Bristol Tramways Company . „ 17| 5,576 5,265 | + 111 — | 514 514 Dec. 51,225,480 | 41,192,899 | 5,724,114 |130 | 9:58 | 4,348 — 
Burnley Corporation .......... vbi 935 79] | + 141 — = — = = : s = * -— 
Cardiff Corporation ............ „ 18| 2,061 | 1,625 | + 458 | +11,154 | | - | Ww „жа — =a — 
Dardit Corporation O pan: fi a a ee Чы EA vod ! | 2,216,583 | 320129 | - = 
Central London Railway........ » 18, 6,548 6,330 | + 218 157 € | , 311567,225 | 45, "305, 110 | 1,276,97la@ | 1°87 |65:6a/58,076 | 3564 
City and South London Railway) , 19 2,990 | 2,559 79 158 68 „ 31/165,002 Sa 19,069, 519a | = — — — 
` Н dee ИЙ E80 801 120 136 = ? - Ё. 
para eter Pet PERRE сны " 10 20 243 23| = 115 | 7:23 March 51| 12,341 | 2,360,735 | 254,279 |125 |11%5 | 1,707 | 936 
ЮС ours PER — — - 5 — — — 
povie рро Кайнау „ 19| 12 10| — h Dec. 31| 5,796 | 364,796 | 102,087 |381 |1562| 859 | 768 
Dublin U. T., electric car. .. А co e „ I 330 | 46 | 46 | March 51126,121 | 24,553,133 | 3,929,356 |123 | 882| 2,741 | 506A 
Dublin 8. District, Electric .... 17| 1,068 1,191 61 |J bs S dudes | TR езу: $ А 
Dundee City Tramways ........ 15 834 118 |+ 116 — 22 | 22 May 15 59,874 | 9,084,522 752,814 0:93 11:276 1,630 — 
East Ham Corporation 20 i19 9:6 |+ 195 431 |10775| 7:52 | March 51| 25,541 9,971,557 650,224 "61 9'55 | 2,991 — 
ү үе, Оов ans е " 1 2. b 1— | ч 
cirea boa ul FEESTE 18 | 95,529 1,551 | ч 124 101 May 3653, 200 | 177,179,949 [14,008,750 — 1 2 — 
Jorporat ion | 304 | 273 | | | 12 — 
cree ragadt TE с, 6 14% | 1045 |+ 261 34 | 35 | Магсһ31| 56,6314! 9,758,215 | 1,218,539 |14 [1114] 1,618 | '6:3e 
Hull Corporation, Е. 8..........| „ 18| 1,874 | 1,816 |+ 57| + 1,651 | 19 | 19 „ 31| 87,707A| 21,065,999 | 2,218,696 |100 | 949] 5,003 |: 5:07 
Ilkeston Corporation 16 07 — | — = — | 4 | j =. л — 
rirkcaldy Corpor: 10 = = i yx . | 1 "s 3 3 ч $ : e: 
1 Р Ne 18 „530 179 + 9.654 77 March 25 2 990 57.2 59.77 J 5,773,651 111 | 10:81 | 3.283 = 
Liverpool Corporation.......... 11| 10,602 | 10,407 | + 195 | +10,557 | 101 | 95 ысы MARGE Ба caida Оз | 10°34} 5,000 | 6:88 
srhead Rall uo» 19 1.742 1,655 TA 1 + 20 154 154 June 20 79. 22 10,466, D 986,188 | 1:82 |19:30a| 5,110 a 
od i е — Orbe ation 18 2 35 2. і 91 * — 46 7h Dec 1: 5 127 8 52 | 28 411, | 2,767,444 1 08 1 09 5,551 — 
Portsmouth Corporation.. -— _ 29 24 ot pt. 0 M, Ox 51 | 9,16 1. 37 50 + 124 15:17 1,645 л) 
Rochdale Corporation .......... „ 20 Б], 164 March 9,410 20, 281 61,400 1:38 | 10 Zi — 100 
Salford Corporation = | F = NL n PES 7 = — = 
ald Corporation J. 1,485 е a — 534 161 Mar. 29g 216, 56,812,019 4,925,085 0:904 |10*428| 7,510 702 
а pios Corporation ....... „ the | von | al — а a a asera | 90645522 | "752814 |096 [11-436] $360 | — 7 
Sunderland Corporation өөөөөвөө "e" | 1,552 LOU t JJ 184 1718 , 21 JJ, 0 15 Jo! 1 2 1,270,957 105 11°5 5,245 | 6°45 
Wallasey U.D.O. .............. LO 2 (1 l| + 1,92 10:5 |10 519 31, 5 690,578 654, 550 1°32 | 11°47 | 2,981 | 697 
* leds maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired һеазе, a Train mile, 
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NOTES. 

Electric Tramcar Brakes.—At a recent trial at 
Havre of the new Westinghouse brakes, а tramcar, weigh- 
ing complete nine tons, was stopped under 11 yards when 
travelling at a speed of 20 miles per hour. The rails were 
dry at the time, but the test shows excellent control over 
a very heavy vehicle. 


Eton College Fire-Alarms.—One result of the recent 
fire at Eton College is that the Urban District Council is 
about to equip a complete electric fire-alarm system througout 
the town. All the houses in each college will be put into 
electrical communication with the fire station. This is 
obviously the right thing, and it may prevent an even more 
disastrous fire than the last one. 


Large Incandescent Lamps.—At the Sunderland 
convention of the Incorporated Municipal Electrical 
Association, Mr. J. W. Swan held out hopes of great 
improvements in the efficiency of the carbon-filament 
lamp, especially in the larger sizes. We now hear that 
a lamp made in Chicago is said to have an efficiency 
of 19 watts per candle for the 25-c.p. and 55-с.р. sizes. 
Naturally, the light obtained is an exceedingly white one, 
but no information has reached us as to the life and average 
watts per candle-power during that life. From the illus- 
rations it would appear that the lamps have large globes 
which would tend to keep down the blackening. | 


Consulting Engineers.—Elsewhere in this issue will 
be found а notice which will be of great interest to con- 
sulting engineers in Westminster. It is that a small town 

in Scotland is thinking of having electric light, and is 
prepared to receive tenders from consulting engineers for 
advising them as to what to do and the best way of doing 
it. Full particulars of the applicant's career are to be 
given, but we are afraid that the modesty of some of our 
best men will prevent them from applying. We cannot 
congratulate the authorities of the above town on their 
ideas of the best way to select a professional man. 


Depreciation.—The question of depreciation, like the 
poor, is always with us, and we are not surprised to find 
that Huddersfield is in the throes of correspondence on the 
subject. If any critic of a corporation department wishes 
to find fault with it, he has only to exercise a liberal view 
of what it should allow for depreciation to draw the con- 
clusion that it is losing money rapidly. Thus, the 
Corporation tramways at Huddersfield are said to have 
lost £1,700 in the last quarter. The simple fact is that 
on the last quarter's working there was a credit balance of 
£1,200 after all expenses and the interest and sinking fund 
on the capital had been paid. The fictitious deficit above 
mentioned is arrived at by assuming that some £2,900 
should be written off during the quarter for depreciation. 


Sprague Multiple-Unit System.—Mr. Frank J. 
Sprague has been awarded the Elliot Cresson Medal by 
the committee on science and art of the Franklin Institute 
in respect of his multiple-unit system of electric traction. 
The main features of the system, which represents an 
important advance in the operation of electric railways, 
have already been described in these columns. Briefly, 
the object of the invention is to permit the operation of 
electric trains made up of any number of units, and to 
enable the train to be rapidly accelerated and maintair the 
maximum tractive effort on the wheels. This is accom- 
plished by making each unit a motorcar and attaching a 
controlling cable to all controllers, so as to enable the 
various units to be combined in a train and operated by a 
single controller at each end of the train. 


Wireless Telegraphy.—Dr. Blockmann, of Kiel, has 
been experimenting with lenses made of resin, paraffin, 
glass, and other materials of high dielectric constants with 
a view of controlling Hertzian wave propagations to 
definite directions. He claims to have succeeded fairly 
well at moderate distances, and, if this is so, there is more 
chance of wireless telegraphy being of real service at sea 
during а fog. With such an apparatus a ship could ascer- 
tain by wireless telegraphy the direction in which the 
signalling station lies, which is not the case at present 
Another item of information concerning wireless telegraphy 
was elicited in the House of Commons the other night. It 
was to the effect that all battleships and a large number of 
cruisers in our navy have now wireless telegraphy equip- 
ments. The average expenditure on the system is about 
£20,000 per annum, a good part of which goes to the 
Marconi Company. The service is likely to be greatly 
extended in the future. 

Unhappy St. Marylebone.—Yesterday afternoon 
the Council of the metropolitan borough of St. Marylebone 
had to consider the report of their Electric Lighting Com- 
mittee, in which it was stated that the St. Marylebone 
Electric Supply Company intended to apply to the Board 
of Trade in December for a provisional order authorising 
them to supply electricity within the borough. The 
Council will, of course, adopt their committee's recom- 
mendation to oppose the granting of this new provisional 
order. We have little doubt that their opposition will be 
successful, but, on the other hand, the new company will 
be able to make out an exceedingly strong casein favour of 
competition. It will not only be able to urge the hackneyed 
plea of inefficient municipal control, but also that the St, 
Marylebone Council have grossly over-capitalised their 
undertaking to the disadvantage of the consumers within 
the area. In fact, they could make out a stronger case 
against the Council from a consumer's point of view than 
was made out when a competing order was issued for the 
city of London. 

Kew Magnetic Observatory.—The Kew authorities 
have now decided to remove the whole of their magnetic 
instruments for the absolute determination of the earth’s 
magnetic field to a new site on the farm of Nether Cassock, 
in the parieh of Eskdalemuir, Dumfriesshire. A description 
of this site, which has been obtained from the Duke of 
Buccleuch, makes one desire to be one of the Kew officials. 
In the words of our informant, “it is far from the madden- 
ing crowd, situated on a slope, with a view of apparently 
endless hills.” It is far from railways, tramways, iron- 
works, and even iron ore, and would seem to be an ideal 
spot for the recording of the vagaries of the earth's 
magnetic field, the causes of which are yet to be 
thoroughly explained. Surely it is right that this change 
in location of the Kew instruments should be made, rather 
than that, as was once suggested, the whole of the popula- 
tion round Kew should be debarred írom having an 
economical system of electric tramways. We wish Dr. 
Cree every success in the erection and equipment of this 
new national observatory. 

Electric Cable Truck.—An electric automobile truck 
for handling telephone cables has been recently put to 
work in New York by the telephone company. It is 
designed to serve two purposes. The first is the transporta- 
tion of the heavy drums of cable which are required for 
the underground service. After these drums have been 
hauled to the position in which they are required, the 
electric motor on the automobile is then used for drawing 
the cable into the conduits. When doing such work a 
device is attached to the front of the truck, which device 
projecta down into the manhole and forms a rigid support 


154 


for the pulleys over which the hauling cable runs. The 
speed of hauling can be varied from 10ft. to 40ft. per 
minute. The actual weight of the automobile complete is 
4{ tons, the accumulators alone weighing 14 tons. The 
guarantee given with this vehicle is that it should carry a 
load of five tons for 15 miles on one battery charge, and 
. haul in the cables so transported. The range would be 25 
miles if the cable had to be transported only. The vehicle 
is said to be doing excellent work. 

All Space Full of “Juice.”— According to the Electrical 
World, advices from Denver, Colo., state that a representa- 
tive of the Whitney Electric Development Company is 
there to arrange for transporting a 13in. cannon to the 
summit of Pike's Peak or some lofty pass in the mountains 
to prove the theory of Mr. Whitney, of Chicago, that by 
penetrating the atmosphere surrounding the earth he can 
secure from the electrical sea above unlimited current for 
earthly power plants. Mr. Whitney, when he secures and 
locates his monster gun, will fire a spherical iron magnet 
vertically. To this projectile will be attached a coil of 
wire 20 or 50 miles in length. Мт. Whitney believes that, 
once beyond the pale of the law of gravitation, the magnet 
wil be drawn into the electric sea, the wire will hold it, 
and by attaching larger wires he can draw from above 
limitless electric power. It will be a great pity if this 
theory is not allowed to demonstrate its insanity—or its 
soundness. It is further stated that a private test of the 
Whitney electric ladder has been made on a small scale in 
New Mexico and that it was successful, incandescent lamps 
being lighted by the electricity brought down from the 
electrical ether. The object of securing a mountain peak 
in Colorado for further operations is that the mountain 
tops there are all attained with comparative ease, and the 
atmospheric conditions at the altitudes reached are such 
that men can stay there continuously, if necessary, without 
any serious effects. 

Frictional Trains.—A whole column of one of our 
esteemed daily papers is given to a remarkable American 
invention which is to transport, or which might transport, 
people from London to Glasgow in two hours. The 
inventor of the system is Prof. Albert C. Albertson, who 
hails from the University of Copenhagen. The great 
feature of the system is that the train is to be lifted by a 
magnetic suspension in such а way that nearly the whole 
of the weight is removed from the rails. The inventor 
proposes to use accumulators for giving this magnetic lift, 
and he must be a happy man to have such faith in accumu- 
lators. He also appears to have exceedingly hopeful ideas 
as to the grading of his high-speed tracks and of the 
acceleration which he can obtain from a locomotive which 
has practically no adhesion on the rails. We would 
suggest to Prof. Albertson that if he were to provide a 
vacuum in a tunnel or housing for the railway, he could 
still further increase his speeds by reducing air friction. 
The most remarkable thing about the notice of the inven- 
tion is that there are editors of responsible daily papers in 
this country who will print such utter rubbish. Also, we 
should at least have expected a professor of the Copen- 
hagen University to know something about eddy-current 
losses caused by moving magnetic fields. 

Official Salaries.—At the recent meeting of the 
Incorporated Municipal Electrical Association, the presi- 
dent, Mr. J. Ё. C. Snell, touched on the voxed question of 
remuneration. He rightly pointed out that a frequent 
change in staff was by no means conducive to good work. 
The reason too often for these frequent changes is that a 
man in a responsible position, in charge of a corporation 
undertaking, finds that the work he is doing is not appre- 
ciated by the corporation ; or, we would say, the work is 
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appreciated, but the corporation will not recognise the same 
by increasing his salary as his responsibilities increase. In 
consequence, а new position is sought in which a higher 
remuneration is attached, and the town who refused a 
moderate increase in salary lose a man who was thoroughly 
conversant not only with their undertaking, but also with 
the best way in which it should be developed. The new 
man who comes in at the old salary or less is likely to make 
alterations which involve a considerable waste, because he 
does not rightly understand the views of his predecessor. 
It is, therefore, clearly to the advantage of corporations to 
keep men in their employ when they have proved that 
they are capable organisers and reliable advisers as to 
new departures. A case in point is that of Leeds, where 
the tramway manager has been given a considerable 
increase in order to keep him in charge of the tramway 
department. As is only to be expected, this increase has 
cansed a great outcry in the town from men incapable of 
recognising the true facts of the case. We trust that the 
Corporation will not be moved by this outcry, but will 
adhere to the money-saving policy they have adopted. It 
will be noticed that Leeds is more progressive than London 
in this respect. 

Electric Lifts.—The working of lifte by electricity is 
or is not advisable from a central-station point of view 
according to the nature of the rest of the load. If the works 
from which they are to be supplied have a good motor load, 
there is no doubt that the addition of lifts will offer no 
great objection from the regulation of voltage point of 
view. We know of one town, however, which has a 
supply on the single-phase alternate-current system in 
which the supply of an electric lift was the cause of endless 
trouble. The lift was worked very seldom, and the bill 
for the whole year did not pay the interest charges on the 
cost of the supply main, etc. When, however, the lift was 
started through the day the induction drop most seriously 
affected the pressure on adjacent lamps, as it made a large 
proportionate increase in the load on the small plant at 
work. It further became a great question as to whether 
the Council were obliged to supply the consumer, whose 
load was such that it involved the running of a large 
machine all day in order to prevent it from interfering 
with other consumers. A similar case occurred recently 
at Poplar over the County Council lifts at the end of 
Greenwich Tunnel. Here the lifts are exceptionally heavy, 
and when starting cause considerable fluctuations in the 
supply pressure. Due to this, the Poplar Borough Council 
have allowed the work to be taken over by the London 
Electric Supply Company, who have yet to learn what the 
effect will be on their system. We notice from the County 
Council agenda that the Bridges Committee have under- 
taken to supply motor-generators, switchboards, and high- 
tension feeders through the tunnel, and to pay from 144. 
to 2d. per unit for the power supplied. The highest charge 
of 2d. per unit is to be reduced to 1:8d. on condition that 
the lifts are not worked on Sundays. Thus a most inter- 
mittent load has been taken on at factory rates. 


Trolley Insulator Specifications.—At the last 
meeting of the American Institution of Electrical Engi- 
neers, Prof. Samuel Sheldon and Mr. John D. Keiley read 
a paper entitled “Some Recommendations Concerning 
Electrical and Mechanical Specifications of Trolley Insu- 
lators.” After a series of tests, the authors recommended 
the following specifications for such insulators : All samples 
tested shall break in the eye. The average ultimate tensile 
strength of all samples subjected to mechanical test shall 
not be less than A pounds, and no individual sample shall 
show a tensile strength of less than 85 per cent. of the 
average tensile strength of all the samples that are tested. 
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The average breakdown voltage, for samples which have 
been broken in the eye in the mechanical test, shall not 
be less than B volts, and no individual sample shall break 
down at less than 90 per cent. of B volts. As to the 
values to be specified for ultimate tensile strength and 
breakdown voltage, the following are suggested where high- 
class insulators for use on 500-volt lines are to be specified : 


Ultimate tensile Breakdown 

strength in lbs. voltage. 
2}in. globes ............... 6,000 ...... 7,000 
din. globes ............... 9,000 ...... 10,000 
Small Brooklyns ......... 9,000 ...... 10,000 
Large Brooklyns ......... 18,000 ...... 10,000 


Owing to the comparatively low softening temperature of 
the insulating materials generally used, and to the close 
proximity of the working conductor when in service, it is 


important that specifications for round-top hangers should. 


impose a test for softening temperature, and the following 
is suggested: Round-top hangers when suspended free 
from draught in an inverted position by means of а bronze 
ear weighing 80z., and being Shin. long, the ear clamping 
the middle of & round rod of soft iron lin. in diameter, 
and of at least 20in. length between connectors, must be 
able, without breaking down or becoming permanently 
deformed by more than Pzin., to sustain a weight of 
200lb. from the cap for one hour, a current of 200 amperes 
being passed continuously through the iron rod, the rod 
being cold at the start. 


. Magnetic Manganese Alloys.—At a recent meeting 
of the German Physical Society, Berlin, Mr. Fr. Hensler 
made an interesting communication on magnetic manganese 
alloys. Both pure manganese and copper-manganese are 
known to be quite non-magnetic, but the author has found 
certain other alloys of the metal to exhibit strongly 
magnetic properties. The following metals and metalloids 


will thus give more or less magnetisable manganese alloys, 
free from iron : 


Tin. Antimonium. 
Aluminium. Bismuth. 
Arsenic. Boron. 


The most interesting results are derived from a thorough 
investigation into the behaviour of manganese-copper- 
aluminium alloys. As commercial copper - manganese 
always includes small quantities of iron, it was first 
ascertained that even a copper-manganese to which 
material amounts of iron were added, was not magnetis- 
able. It was next shown that, with equal percentages 
of manganese, the susceptibility will increase for increasing 
percentages of aluminium up to a maximum corresponding 
to equal atomic amounts of both metals. This fact is the 
more noteworthy as the researches of Wiedemann, Quisicke, 
Du Bois, and others have shown aqueous manganese salt 
solutions to possess a magnetic susceptibility somewhat 
higher than the corresponding ferric salt solutions. There is 
a striking analogy in both the salts and certain alloys of 
the non-magnetic manganese metal showing strongly ferro- 
magnetic properties. This suggests a possible comparison 
of the manganese-aluminium bronzes with a salt solution 
where the copper would play the part of solvent; the 
above combination of equal atomic amounts of manganese 
and aluminium having to be considered as solved salt. 
Keeping manganese-aluminium-copper alloys for some time 
at a temperature of 110deg. C. will reduce them to a state 
of stable equilibrium, corresponding with a maximum 
susceptibility. The transition points beyond which these 
alloys become non-magnetic are relatively low, a gradual 
rise being, however, noted with increasing amounts of 
either manganese or aluminjum. As adding other metals 
will strongly lower the position of the transition points, 
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the latter may be varied at will within an interval ranging 
from 60deg. to 510deg. C. 

Electricity for Small Hospitals.—At the recent 
meeting of the Sanitary Institute Mr. W. Noble Twelve- 
trees read an interesting paper on the above subject, in 
which he gave full consideration to the actual cost of 
supplying hospitals with electrical energy. He comes to 
the conclusion that in most towns it is more economical for 
hospitals to have their own plant than to take supply from 
the public mains. This, we think, is borne out in practice, 
as the majority of hospitals are so equipped. Owing to 
the fact that they are obliged to have a certain amount of 
steam for various purposes, the cost of supervision in 
electric lighting is not so heavy as it otherwise would be. 
In а typical example of a small installation in which the 
first cost for plant was only £675, the author estimates 
that the average cost per Board of Trade unit for electric 
lighting only will be 3°37d., out of which 1°20d. is for 
interest and repayment of capital. If the same installa- 
tion supplied motors, the cost would come down to 
1°49d., owing to the much larger output. In the 
next part of the paper some interesting statistics are 
given to show the relative vitiation of the air by various 
illuminants. The author’s conclusions given at the end of 
the paper аге as follows: (1) that electrical energy can be 
generated in a hospital of moderate size, even under 
unfavourable conditions, at a cost considerably lower than 
the average rate charged by public supply corporations ; 
(2) that economical production is greatly aided by utilisa- 
tion of the generating plant for power as well as for light ; 
(3) that under favourable conditions energy can be gene- 
rated at such cost that electric lighting becomes less costly 
than direct gas lighting when ordinary burners are 
employed, although more costly than gas lighting by 
incandescent burners, and more costly than direct lighting 
by oil lamps; (4) that, in view of its deleterious effect 
upon the atmosphere, the combustion of gas and oil for the 
direct lighting of hospitals is distinctly inadvisable, and 
that these substances may be more advantageously 
employed in the provision of motive power ; (5) that the 
facilities offered by modern gas and oil engines are such as 
to place electricity within the reach of all hospitals, for 
which the outlay upon generating plant has hitherto been 
regarded as unjustifiably heavy. 

L. C. C. Capital Expenditure.— From this week's 
agenda it appears that the Finance Committee of the 
London County Council is trying to close a firm hand on 
the purse strings against the demands of the various other 
committees of the Council for further expenditure. There 
is a certain amount of humour in these internal disagree- 
ments between the committees of this large London 
authority. For instance, the Finance Committee has 
agreed to pass forward the capital expenditure in con- 
nection with the tunnel under the Thames at Rotherhithe, 
on which £1,340,000 is to be spent. It explains that 
this money will not be all spent at once, but will take seven 
years for the Bridges Committee to get through the money. 
This argument, however, did not succeed in the case of the 
rebuilding of the Lambeth Bridge, and, in spite of the 
wishes of the Bridges Committee, the chairman of the 
Finance Committee is to move an amendment to the effect 
that this work should be deferred. In this amendment 
he is to express the opinion of the Finance Committee 
that the rebuilding of the Lambeth Bridge is one 
of those schemes, which although desirable in itself, 
the Council could without grave inconvenience postpone 
until some of its present commitments have been cleared off. 
It is well, in our opinion, that the Finance Committee should 
in this way try to keep down expenditure which is bound 
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to affect the cost of carrying on business in London. We 
do not, however, envy it its task. Another point which 
this committee has had to deal with recently is that of the 
St. Marylebone electric lighting undertaking. It will be 
remembered that in June last the Council refused the 
application from the metropolitan borough of St. Maryle- 
bone for a loan of £1,274,000 for the purchase of the 
electric lighting undertaking within its area. It has now 
been decided that if the Corporation of St. Marylebone 
obtains an electric lighting license from the Board of Trade 
the loan can be granted for seven years. This period of 
seven years will then be altered toa longer period after the 
undertaking has been paid for and an electric lighting pro- 
visional order obtained. We were under the impression 
that the Board of Trade had decided to issue no more 
electric lighting licenses, but perhaps they will for this once 
do so to assist both Councils out of the difficulty in which 
they are placed. 


Cathode Rays as Wave Indicators.—At the 
recent convention of the American Institute of Electrical 
Engineers, Prof. Ryan read a paper on an alternate-current 
wave indicator which works with cathode rays. For the 
following abstract of this paper we are indebted to the 
Electrical World, The author displaces the oscillating of 
light in an oscillograph by a cathode beam impinging on a 
fluorescent screen, and caused to oscillate by the magnetic 
influence of coils supported close to the walls of the tube 
and traversed by the alternating current. The cathode 
beam is spread out into a band, similar to the galvano- 
meter band. Similarly the cathode beam may be analysed 
optically by a revolving mirror. Prof. Ryan prefers, how- 
ever, to dispense with the revolving mirror, and employ a 
known perpendicular component of motion to obtain a 
cyclically re-entering closed curve of light, or, in fact, 
an indicator diagram. The engine indicator diagram 
combines a cyclically varying component of motion of 
excursion proportional to the instantaneous steam pres- 
sure in the cylinder, with а perpendicular motion obtained 
from the piston. In Prof. Ryan's apparatus the per- 
pendicular component is not a uniform to and-fro move- 
ment, but a simple harmonic movement, or pendulous 
movement. This is obtained by using another pair of coils 
magnetically acting upon the cathode beam perpendicularly 
to the first pair, and exciting these with an alternating 
current from which the harmonics have been practically 
all weeded out by the aid of resonance. It is the same 
sort of diagram as would be obtained from the steam-engine 
cylinder if the horizontal component of motion were a 
simple harmonic motion, or were taken from an eccentric 
driven by the uniformly rotating engine shaft. The cathode- 
ray diagram may be photographed. It has then to be 
expanded horizontally to reduce the simple harmonic 
motion to corresponding uniform motion. This may be 
done either with the aid of specially prepared ruled paper, 
in which the spacing of absciss follows the inverse of the 
simple harmonic law, or the same result may be obtained 
by a method of projections deseribed in the paper. It is 
curious to observe that no such reduction of the diagram 
to uniform motion would be needed if the base component 
of alternating current were adjusted to the simple triangular 
or saw-tooth form, instead of to the simple harmonic form. 
The instrument has the advantage that the cathode rays 
are practically inertialess, and thus respond fully and 
immediately to fluctuations in the current strength. On 
the other hand, it takes several seconds of exposure and 
cyclic repetition to secure a photographic record. The 
instrument is remarkable as requiring double excitation— 
namely, first, by high-pressure or Wimshurst machine, 
with a cathode ray-producing ourrent of about half a milli- 
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ampere; and, second, by the base component of simple 
harmonic current of about one ampere. While the oscillo- 
graph has the advantage over the apparatus of Prof. Ryan 
in giving a direct trace of a wave, which trace can be 
observed continuously, the latter admits of adjustment 
whereby a detail of a wave which it is desired to study 
may be exaggerated. 


Separation of Dynamo Losses.—Wheroas out of 
the losses by friction observed with electrical machines the 
brush friction, especially after the more general introduc- 
tion of carbon brushes, has been duly considered, the 
friction of the air and of the bearing journals is, as a rule, 
accounted for together, presuming that the formor is only 
a few per cent. of the aggregate friction. This, however, 
as shown by Dr. L. Finsi in an article recently published in 
the Elekirotechnische Zeitschrift, is not generally true. In 
modern engines a special point is made of securing good 
cooling; both the speed of air and the amount of air 
carried along are, therefore, increased as much as possible, 
the cooling surface being augmented by means of con- 
venient ventilating slots and conduits. Rotating poles of 
high-speed alternating-current machines and the front 
connections of rotating armatures will, moreover, act as 
ventilating vanes, the efficiency of the machine being 
highly increased. As, however, at the same time the 
losses by ventilation are materially augmented, the 
friction of air reaching and exceeding the amount of the 
remaining losses, the latter will be worthy of special 
consideration, а separation of the losses by friction thus 
becoming desirable. The friction of the brushes may be 
immediately calculated as the difference of the determi- 
nations both with amd without brushes of the losses by 
friction, all the remaining conditions being equal. The 
author accordingly terms “ total friction” the sum of the 
friction of the air and of the bearing journals, the brush 
friction being deducted from the aggregate amount. A 
means of separating the air from the journal friction is 
afforded by their different behaviour with regard to the 
temperature, of the journals. Whereas the effect of the 
friction of the latter in the case of sliding journals, and of 
temperature ranging from 154ер. to 80deg. C. may be 
taken as inversely proportional to the temperature, /, of 
the journals (in centigrade degrees), the effect of the 
friction of the air 1з of necessity independent of the latter. 
The total loss by friction, R (deducting the effect of brush 
friction), may accordingly be represented by an expression 


of the form 


R. =а+2. 


(1) 


Measuring the total loss at two different temperatures will 
therefore enable the two constants a and b to be deter- 
mined by means of the equation. Having measured the 
total friction with the speed and at different temperatures, 
this straight line will be obtained by taking the reciprocal 
values of the temperature as abscissa and plotting the 
corresponding values of the total friction as ordinates A 
simpler method consists in presuming the resistance o 
air to be proportional to the square of the speed, and the 
eoefficient of friction to be proportional to the square root 
of the latter, when the total friction will be given by 
R,,=cn}+C n5 (2) 

where n is the number of revolutions of the machine, 
c and C two constants, the first term again corresponding 
to the air friction, the second to the friction of the journals. 
Measuring for two values of n, the corresponding values 
of the total friction will allow of calculating the coefficients 
cand C. These methods are of no greater scientific value 
than the hypotheses they are based upon. Being empirical 
as the latter, no mathematical accuracy is claimed for 
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them ; as, however, they control one another, they will 
enable the practician to arrive at a reliable gauge of the 
amount of both losses separately. 


Utilisation of Energy in Wireless Telegraphy.— 
This was the subject of a paper by G. Ferrié recently read 
before the Paris Academy of Science. As the energy 
utilised in wireless telegraphy transmissions with Tesla 
transformers depends on the capacities inserted in the 
exciter circuit and on their discharging potential, it is 
advisable to give the antenne a large surface, so that 
tuning is possible with an exciting cireuit including high 
capacities. If, however, induction coils be used, a certain 
limiting value of the capacities should not be surpassed, as 
the working of the coil might otherwise be endangered ; 
the antenna will accordingly have to be kept within certain 
limiting dimensions. As, on the other hand, the discharg- 
ing potential is nearly inversely proportional to the capacity, 
the energy utilised will be practically constant. In this 
case the capacities of the existing circuit should be chosen 
so as to allow of the antenna being tuned with only three 
or four turns of the Tesla secondary. It is, however, 
possible to use several induction coils with the same 
antenna, connecting thom either to one or to different 
Tesla coils, the secondary circuits of which are connected 
in parallel or in series to the antenna. Using commercial 
transformers will afford the advantage of enabling very 
large capacities (utilising high amounts of energy) to be 
employed in the exciting circuit, as the discharging potential 
within certain limits augments along with the capacity, 
owing to the resonance phenomena exhibited by the instru- 
ment. If, however, given antenne are to be used, it is not 
possible to increase very much these capacities, as syntony 
has to be effected between the antenna and the exciting 
circuit, the discharging potential being limited. The 
amount of energy which can be utilised with this arrange- 
ment is, therefore, limited as well. Marconi has avoided 
this drawback by using first the total amount of energy 
available to produce oscillations of any period in a first 
circuit including as high capacities as possible, these 
oscillations being next raised to a rather high tension by 
means of a Tesla coil, by which another chosen capacity 
will be charged so that the period of its discharge may be 
tuned with the antenna by means of another Tesla trans- 
former. The author has found it more suitable to divide 
all the capacities liable to be charged by a commercial 
transformer into two or more groups, inserted in different 
oscillating circuits, but connected to the same oscillator. 
All these circuits, regulated so as to give rise to oscillations 
of equal periods, will act on the antenna by means of 
an equal number of Tesla coils, the secondary circuits 
of whieh are connected either in parallel or in series 
to the antenna. Tuning is effected with the help 
of the readings of a hot-wire ammeter by acting 
in the same way on the secondaries if these be con- 
nected in parallel, or on one of them if they be in series. 
As the vibratory motion imparted to the antenna has a 
period equal to that of each of the exciting circuits, the 
energy available may be better utilised, while using only 
the desired wave length. As regards the most suitable 
form of antennæ, numerous experiments have shown that 
transmissions would be the more efficient as the ammeters 
gave higher readings. Ав, on the other hand, the intensity 
of the stationary wave will decrease from the ground to 
the top, it is advisable to secure to this intensity a high 
value at the greatést possible height of the antenna. 
Antenne of great height are, therefore, from this point of 
view as well, particularly advantageous, though their upper 
part is in reality of little value. It is possible also to use 
disymmetric antenne arranged so that their upper part 


represente the greater part of the quarter of a wave given 
by the whole of the antenne, а considerable intensity being 
thus obtained over a great part of the height of the antenna. 
As to the intensities indicated by the hot-wire ammeters, 
the author calculates, for an antenna 35m. in length and a 
reading of two amperes taken at a distance of 1m. from the 
ground, the mean efficient intensity of each of the oscilla- 
tions is about 100 amperes. 


M. E. A. Parliamentary Committee’s Report.— 
We have now received copies of this report, of which only 
& brief abstract was given in the report last week of tho 
annual meeting of the Incorporated Municipal Eleotrical 
Association. The full report is interesting reading, and 
shows that the committee is moving in the right direction. 
For instance, it has taken up the question of the value of 
electrical undertakings by the rating authority, and by 
quoting statistics from a number of towns is likely to get 
the matter placed on a more equitable basis. The com- 
mittee has appointed the president of the association and 
Alderman Smith, M.P., of Barrow-in-Furness, to represent 
them and to give evidence before the Royal Commission 
on Municipal Trading. The remarks of the committee on 
the Board of Trade's Electric Lighting Act, 1903, are to 
the point, and it is explained that in certain respecta the 
Aet will operate against municipal electrical enterprise. 
In one clause the Bill is to be highly recommended ; it is 
the one which reads “а person shall not be entitled to 
demand a supply for any premises having а separate 
supply, unless he has agreed to pay such annual sum 
as will givé a reasonable return on the capital expendi- 
ture and will cover all standing charges to meet the 
possible maximum demand." А full history is given of 
the opposition which the Willesden Distriet Council has 
had to meet from the local gas company, which was 
successful in obtaining what is known as the Bermondsey 
clause. This was inserted in the following slightly 
modified form: “ Тһе Council shall, once in every year 
after the first year's working of the electric lighting under- 
taking, cause to be laid before them a statement and 
balance-sheet of the accounts of the electric lighting under- 
taking, drawn up in accordance with the form of accounts 
prescribed by the Board of Trade for a local authority 
under the Electric Lighting Acts, 1882 and 1888, and the 
Council shall thereupon fix annually the charges to be 
made for the supply of electrical energy in the then 
ensuing year at such rates (not exceeding the maximum 
rates specified in the order of 1898) so that so far as is 
reasonably practicable the revenue for that year should not 
be less than the estimated amount of the expenditure and 
of the charges for interest and sinking fund for that year." 
The gas company also endeavoured to prevent the Willesden 
authority from carrying out free wiring, but the opposition 
was unsuccessful, as the locus standi on this matter was not 
allowed. The Council also asked for the following clause : 
“The Council may refuse to supply electrical energy to 
any person whose payments for the supply of electrical 
energy or for the hire or sale of апу lamp, motor, electric 
line, fitting, motor, apparatus, or thing let or sold in 
pursuance of this part of this Act, are for the time being 
in arrear, whether any such payments be due to the 
Council in respect of a supply to the premises in respect 
of which such supply is demanded or in respect of other 
premises"; but the examiner deleted the words “ ог for 
the hire or sale of any lamp, motor, electric line, fitting, 
motor, apparatus, or thing let or sold in pursuance of this 
part of this Act,” although the clause as it stood was 
allowed only last year. Application to suspend the repay- 
ment of the money for the first few years was struck out 
by Lord Morley. 
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Д The capacity of the building at normal load is 57,000 kw. 
en On this basis the cubic feet per kilowatt (including office 


building) is 139, and the square feet per kilowatt is 1:56. 

The following is an outline description of the Chelsea | The steel frame of the building will be closed in with 
generating station now being constructed by the Under- | brick and terra-cotta; the roof and most of the floors 
ground Electric Railways Company of London, Limited. will be concrete. In general details the building will be 


LOTS ROAD. 


ENGINE ROOM 


EE ———L— — —— — — 


BOILER ROOM. 


OIAGRAM SHOWING OUTLINE OF PROPERTY, 
CHELSEA GENERATING STATION. 


UNDERGROUND ELECTRIC RAILWAYS COMPANY OF Lo. .....- ED. i 
RIVER THAMES. 
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Fic. 1.—Plan of Site, Chelsea Generating Station. | 


The site (Fig. 1) comprises 3°67 acres of land with a | considered ав a factory for the production of a commodity, 
water frontage on the Thames and on Chelsea Creek of | and there will be no ornamental features. 
1,100ft., and a frontage on Lots-road, Chelsea, of 824. The south side of the building will contain 80 water- 
The building (Fig. 2) is 4535:5ft. by 175ft., and 140ft. in | tube boilers arranged two storeys high, and carried 
height from the ground floor to the peak of the roof. | directly on the steel frame of the building (see Fig. 4). 
The office building adjoining on the east measures 81ft | Each boiler has 5,212 square feet of heating surface and 
by 25%, and will have three floors, the lower of which | 672 square feet of superheating surface. e boilers will 
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FIG. 2.—Lot’s Road Elevation, Chelsea Generating Station. 


forms the machine shops. The main building will have | be piped in groups of eight, each group supplying the 
a self-supporting steel frame weighing about 5,800 tons. | steam for one electric generating set and one feed pump, 
There will be four chimneys, each 19ft. internal diameter | there being no steam connections between the several 
and 275ft. high. The foundations for these chimneys are | groups, except that a supplemental header at the east end 
42ft. square and 34ft. біп. below the ground-floor level. | of the building is connected to two groups. This header 
There are 2,200 cubic yards of concrete in each foundation. | supplies the exciter engines, air compressors, house pump, 
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etc. Chain-grate stokers under each boiler have 83 square 
feet of surface. Economisers, with tubes 10ft. long and 
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1,540 square feet of heating surface is provided for each 
boiler. 
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F»9. &—Diagram showing Arrangement of Steam and Exhaust Piping, Chelsea Generating Station. 
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Fio. 4.—Transverse Section through Engine and Boiler Rooms, Chelsea Generating Station. 


placed wider apart than the usual practice, are grouped Boiler feeders are pee on the ground floor and supply 
bebind the boilers, with the customary by-pass flues ; | ring mains on both t 


e boiler-room floors. 
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The main generating Bets each consist of a horizontal 
turbine engine running at 1,000 revolutions per minute, 
and a three-phase generator wound for 11,000 volts 33} 
cycles ; there will be 10 such sets, with floor space for one 
of half the size. The normal rating of each generator 
is 5,500 kw., but they will carry an overload of 50 per 
cent. for two hours at practically the same steam consump- 
tion per kilowatt-hour. There wil be four 125-kw. 
125-volt steam-driven exciter sets, running at 375 revolu- 
tions per minute. | m 

The condensing system consists of vertical condensers, 
each with 15,000 square feet of cooling surface. These 
are located in pits between the engine foundations. The 
circulating water is supplied by 66in. pipes laid to the 
edges of the channel of the Thames. Each condenser has 
a 20in. centrifugal pump. The duty of this pump is 
simply to overcome the friction of the pipes, as the system 
is arranged on the siphonic principle, the top of the con- 
densers being within 29ft. of minimum low tide, and the 
circuit is closed. The intake and discharge mains are 
arranged for reversible flow. The condensers are designed 
to work on the dry vacuum principle, the air-pump апа 
the water-pump being separate. АП the condenser pumps 
are electrically driven. 

The switchboard is carried on three gallery floors 
extending across the north side of the engine-room with 
returns across the east end. All high-tension switches 
will be motor-operated, and the feeder system extending 
to the 23 sub-stations will be in duplicate. А line of 
64 ducts is being constructed to carry these feeders to 
the nearest point on the District Railway at Earl’s Court. 

Coal will be received on lighters in a tidal basin at 
the east end of the station, or by rail at an unloading 
point of the West London Extension Railway on the 
opposite side of Chelsea Creek. For unloading barge 
coal the basin is spanned by two travelling cranes, each 
working a one-ton grab; the coal is weighed in the 
tower at one end of each of these cranes and dropped 
on toa belt conveyor, thence by duplicate inclined elevators 
140ft. high to the top of the building. Rail coal will 
be taken from a hopper under the coal wagons by an 
inclined elevator to the top of the building at the opposite 
end. The distribution over the bunkers is by duplicate 
belt conveyors so arranged that the direction of travel of 
both belts can be reversed so as to handle coal coming 
in at either end. The storage capacity of the bunkers is 
15,000 tons. The daily consumption will reach 800 tons, 
and six of the largest river barges can be placed in the 
basin at each tide. Ashes will be removed by an 
industrial railway worked by a storage battery locomotive ; 
two lines of rails will be laid under the ash hoppers 
on the ground floor. The ashes will drop into self 
dumping buckets to be unloaded into barges by 
pneumatic hoists on the dock wall at the west end of the 
premises, or stored in an adjoining bin if no barge is 
available. The capstans, barge basin gate mechanism, 
and many of the large valves.in the building will be 
worked by pneumatic motors. The electric motors on the 
travelling cranes over the engines, as well as those on the 
oil switches, will be direct-current, 125 volts. All other 
motors will be three-phase, 220 volts ; most of the lighting 
will be on the latter circuit. 

It is expected that a portion of the plant will be in 
working order by the latter part of 1904. | 


MUNICIPAL TRAMWAYS ASSOCIATION. 


ANNUAL CONFERENCE. 
( Concluded from page 80.) 


We have already reported tho first day's proceedings in 
eonnection with the above conference, which was held in 
Glasgow on July 8, 9, and 10 last. Previous to the con- 
ference being resumed on the second day, the association 
held their business meeting. The vice-president, Mr. C. R. 
Bellamy, general manager of the Liverpool Corporation 
tramways, who was unfortunately unable to attend 
the meeting owing to business engagemente elsewhere, 


A 


was elected president in succession to Mr. Young, 
Mr. Alfred Baker, chief officer of the London County 


Council tramways, being appointed to succeed Mr. Bellamy 


as vice-president. The further business consisted in the 
election of six new members to the Executive Committee, 
as follows : Councillor Walter Paton, Glasgow ; Councillor 
Boyle, Manchester ; and Councillor Smithson, Leeds, repre- 
senting corporations; and Mr. C. J. Spencer, general 
manager of the Bradford Corporation, tramways ; Mr. P. 
Fisher, manager of the Dundee Corporation tramways ; 
and Mr. H. England, general manager of the Sunderland 
Corporation tramways, as representing tramway managers. 
It was decided to hold next year's conference in Liverpool. 

The conference having been resumed, Mr. C. J. Spencer 
(Bradford) read a paper in which he briefly compared tram- 
way conditions in America and Great Britain. This paper 
we reproduce—with the exception of some minor deduc- 
tions—in the author's own words : 


Tramway Conditions in America and Great Britain 
Compared. 
BY CHRIS J. SPENCER. 


I was in the States and Canada in the latter part of 
April and the early part of May, 1902, and whilst there 
visited the cities of New York, Pittsburg, Cleveland, 
Buffalo, Boston, and Philadelphia, and Toronto and 
Montreal in Canada, so that the impressions gathered of 
American and Canadian practice were from the above- 
mentioned places. My British comparison was the state 
of affairs in Bradford, a city in the West Riding of York- 
shire, with а municipal tramway system of about 230 cars, 
serving a population of 281,000 (each of whom had a 
different opinion on tramway administration), scattered 
over an area of 22,800 acres of very hilly ground, so that 
the lines in Bradford present, in addition to traffic problems, 
engineering difficulties. 

Fares.—l found that ín the majority of cities the fare 
problem as we know it in England did not exist. We all, 
no doubt, have met the man who requires a stage 100 
yards or so further along the route, nearer а point where 
he happens to live—not, of course, because it would in any 
benefit himself, but for the welfare of the city. On the 
other side of the Atlantic the universal five-cent fare does 
away with the stage system. I believe that to this universal 
fare system the Americans owe а great measure of their 
success. We all know that tramways are achieving a 
great social reform in this country—that the health and 
happiness of the community is being directly benefited by 
the removal cf the crowded population from the restricted 
area of the centre to the broad acres of the suburb. To 
achieve this, cheap long-distance fares have to exist. 
Unfortunately, in England, the penny seems to be the only 
universal fare that can be considered, and, as most systems 
depend upon the receipts from the short-distance passenger, 
16 is often found that traffic returns will not allow more 
than about two miles for this fare. The possibilities of 
the nimble penny are certainly wonderful, but they are 
limited. Compare this with the American (23d.) fare. We 
must remember that the receipts from the short-distance 

ssengersare 150 per cent. higher than we obtain in England. 

ot many tramway committees would, I venture to suggest, 
consider very long what to do did they know that their 
passengers would be willing to pay 23d. where they now 
pay 14. for short distances, on consideration that all stages 
be abolished. True, wages and perhaps some other expenses 
are higher in the States than here, but not by any means 
are they pro rata with the fares. Apart altogether from 
the outcry of the public, an increase in the minimum fare 
on British tramways would not pay.  Englishmen will 
walk short distances rather than pay even 1d. (Scotchmen, 
I am informed, are much worse), not so the American ; he 
realises that time is money, and that the expenditure of a 
five-cent fare is small compared with the saving of time. 
I have heard it suggested that the street railway companies 
always manage to have the streets in а state that makes 
walking nearly a craze for the bold and brave. I have, 
however, no evidence to offer on that point, and do 
not desire to commit myself. We are, it is said, being 
Americanised, and perhaps even the American universal 
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fare will yet come as a boon and blessing, and a balm for 
all our sorrows in respect to fares. А 

Fare Collecting.—Everything in America appears to be 
standardised, and the system of fare collecting is no 
exception to the general rule. No conceivable system 
could be simpler. The conductor receives his five cents, 
and registers the fact on the clock-face indicator by pulling 
the indicator cord running the full length of the car. 
The check, I was informed, is the fear of the unknown 
passenger, who can easily see if any roguory is taking 
place. Should a man be reported by a “spotter ” for sharp 
practice, his chances for further employment as a car con- 
ductor for the company by which he was employed, or any 
other, are remote. His photograph is sent round to each 
line, along with the cause of his dismissal. On the face of 
it this system seems good, and should be very effective, 
though one is inclined to think that the amount of ower 
in the hands of the spotter is a trifle excessive. Yet, I 
regret to state, I saw three or four distinct cases of fraud 
on street cars. In two cases my own fare was taken by 
the conductor, who failed to register it. I had the pleasure 
of discussing the matter with a street railway manager, 
who admitted freely the weaknesses of the system. I 
naturally asked if the bell punch and tickets had been 
tried, and he replied, “ Yes, but I guess it takes too much 
gilt off the nickel.” I also asked if they had tried a locked 
fare box, similar to what we use in Bradford and those I 
had seen in Montreal and Toronto. His reply was, “ Yes; 
and that would have been all right, but our passengers 
thought the conductor was carrying a spittoon, and used 
it for that purpose.” Fare-collecting systems are determined 
by the conditions that determine fares, so that a simple 
system similar to the American is only possible where fares 
are simple also. 

Traffic Catering.—So far as the frequency of service, etc., 
is concerned, I saw nothing different to the usual practice 
in this country ; the service run on any particular section 
is determined by the earnings per car mile. Americans 
are, perhaps, as may almost be expected, just a little 
more enterprising in this direction than the average 
tramway manager here. For example, in one city 
visited I noticed on a traffie return sheet that a certain 
section was earning not more than six or seven cents (3d. 
or 34d.) per ear mile, and that a fairly good service was 
being run. Upon enquiry, I found that this particular 
section had been laid for the purpose of developing an 
estate (which I presumed was owned by the Street Railway 
Company). At Cleveland а line had been laid from that 
city to a small lake-side pleasure resort, chiefly noted: for 
drinking and consequent rowdyism. I was astonished and 
pleased to hear that the result of this line had been to 
quite reform the place. Car-loads of temperance reformers, 
etc. (I do not know whether the company supply these), 
had been dumped down, and had had due effect. I was 
especially pleased to note this, for our experience in 
Bradford, I am sorry to say, has been the opposite. Inste&d 
of sending loads of temperance reformers to our previously 
quiet suburbe, car-loads of quite & different kind of human 
being ride out of the city on Sunday afternoons in quest 
of the advantages to be obtained by the three-mile limit. 

Pleasure Traffic and Advertising.—Our traction friends 
of the States quite appreciate the effect of good pleasure 
attraction at the outside terminus of a line. In many 
places I found street railway companies owning and running 
pleasure parks, etc., and advertising with due modesty the 
wonderful beauty and suitability for pleasure purposes. 
In these matters we certainly have something to learn. I 
believe that many lines which are at present non-paying 
could be improved by a little judicious expenditure in the 
direction just mentioned. 

Speeds.—To mention speeds to a British tramway man 
is almost like waving a red rag to a bull. It is unnecessary 
to state that speed limits in America are very different 
from what obtains at this side of the “ pond.” Though 
they are fixed by the various cities in which the street 
railway companies operate their lines, yet it seems to be 

ised that the speed per hour allowed is the average 
schedule speed, and not the maximum attained between 
any two given points. On the other hand, cars do not 
travel in the busy streets of the cities much quicker than 


they do here. I heard it stated, for example, that the 
average speed, including stops, was 10 miles per hour on 
Broadway, New York. I tested this one morning when I 
was in а hurry, but if the average speed exceeded three 
miles per hour on that occasion I am very much surprised ; 
so I found that the American tramway manager can no 
more perform miracles than his English brother. Much, 
however, is made of quick acceleration, and a good average 
speed is obtained more by this means than by running at 
the high maximum rate. The controlling pointer is 
shifted from the zero position to full speed in an 
incredibly short space of time, and it is as well that 
American passengers have become accustomed to it. 
I am afraid that did we in Bradford commence to 
accelerate our cars at such a rate as, say, in New York, 
the number of nervous ladies clinging to stout old 
к, who in turn would be compelled to sit 
own hurriedly on the laps of other ladies, would 
be appalling, and cause quite a public uproar. We 
have, however, something to learn with regard to 
acceleration, and I do nst think its benefits have yet been 
fairly recognised in England. In Bradford I have for 
13 months been gradually increasing the acceleration, with 
a result that my average speed has increased from about 
54 to 63 miles per hour on all sections, the current con- 
sumption falling from 1:6 to 1:4 units per car mile. The 
passengers can be educated to the quick start, and its 
benefits are far reaching. True, the wear and tear on the 
equipment is increased, but, to use a trite Americanism, 
“it pays." We have been successful in Bradford in getting 
increased speed, and our maximum, previously eight, is 
now twelve miles per hour. We have had this granted— 
so say the Board of .Trade—due to our good conduct, and 
it is held out that some time in the dim future (if our 
conduct is still good) that on certain quiet country roads 
we may be allowed to run as high as 16 miles per hour. 
I am afraid that by the time our conduct has attained such 
perfection nature will have provided for us wings, and new 
legislation for aerial i, ine will be required. | 

Outward Appearances. — In outward appearance the average 
American system does not strike an Englishman favourably. 
The overhead equipment is generally put up roughly, cheap, 
and nasty. The cars are far from clean, and the track in 
many instances bad. Neither can the average conduetor be 
complimented on his civility. I must say that my remarks 
do not apply to all the systems I saw. Several are the 
very opposite, and rank, I should say, among the smartest 
and best tramway organisations of the world. After 
dealing with merely outside appearances, one must acknow- 
ledge that the facilities which the tramways give the public 
in the way of rapid transit from one point to another, with 
frequent quick services, are excellent. In по case did I see 
a slower service than a five minutes’, and in the busy parts 
of the cities there was a continuous stream of cars going in 
both directions. In fact, everyone seemed to be riding and 
no one walking. I am told that the American cannot afford 
to walk—he has not time. Trams are therefore to him not 
a luxury, but a necessity. 

Overhead Equipment and Permanent Way.—I saw nothing 
in the overhead department very different from our stan- 
dard practice here. I was very much interested in the 
different systems of permanent-way construction, the elec- 
tric-welded joints in Butfalo and cast-welded joints in other 
cities visited providing interesting matter for British con- 
sideration. As this subject, however, is being dealt with 
in another paper before the conference, it is unnecessary 
for me to go into further detail. 

Rolling-Stock.—On the question of design, upkeep, and 
care of cars, І found that matters stood pretty much the 
same as they are here. Engineers have different ideas, and 
work differently. In some cities I found the engineer 
advocated a regular overhaul of the equipment. At others 
it was considered good policy te allow the motors, etc., to 
run until they showed distinct signs that, unless an imme- 
diate overhaul was made, a breakdown would occur. At 
Cleveland, Ohio, I found a system of inspection of 
equipments that I considered very good, and have 
since adopted the principle at Bradford with excel- 
lent results. Motors, controllers, etc., are examined 
daily whilst the cars are in service at some convenient 
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terminus. It thus becomes unnecessary to ae git а | supply works can claim slightly the larger share, so that it is 


large staff of night men for inspection on small work 
repairs. The motor inspector notes any defect which 
is developing, and orders the car to remain at the repairing 
depét; he is better able to find and hear of the little 
faults in the daytime and during service hours. This, 
to my mind, seems better than either of the extremes— 
vir, waiting for breakdowns to know that something is 
wrong, or incurring heavy expenses by a regular and 
periodic overhaul. I found many useful practical hints, 
especially in the workshop and car-repairing department. 
As the majority of the workshops that I visited were 
originally built for other purposes, I did not find that 
the buildings themselves were very well adapted for the 
work for which they were employed. I found, however, 
all sorts of little plans of overcoming what might be termed 
natural difficulties, and a great number of labour-saving 
devices in the way of machinery employed to bring down 
the cost of running. In all the workshops I came across 
a compressed-air plant was in operation, which was used 
for various p es—cars were swept out, motors cleaned, 
and building surfaces cleaned by air jets. Pneumatic 
tools—drills, chisels, hammers, lifts, ete.—in successful 
operation, connected to the compressed-air main, laid in 
the shop. We have, since my visit, adopted a compressed- 
air plant in our own repairing shops, with corresponding 
benefits. 

General.—1 fail to see that we are behind America in this 
country with regard to tramway matters, and whilst we 
may learn much from our friends across the Atlantic, yet, 
in some things, I feel that the Americans would equally 
benefit by a visit to this small island. 


With the discussion which followed the above paper the 
business of the vonference practically terminated. In the 
afternoon visits wero paid to the Pinkston power station, 
car works, etc., and at night, commencing at seven o'clock, 
the association’s dinner was held. 

The third day was devoted to a pleasure excursion to 
Inveraray per the turbine steamer * King Edward,’ and 
thus ended a most enjoyable meeting. 


€ € 


MUNICIPAL ELECTRICAL ASSOCIATION. 


After the discussion on Alderman Pearson's paper had 
been completed at Middlesbrough on Friday, the 17th, the 
following paper was taken as read : 


Some Observations on Electricity Supply and 
Methods of Stimulating Demand. 


BY COUNCILLOR J. E. PANTON, M.D. (MEMBER OF COUNCIL), 
CHAIRMAN OF THE BOLTON ELECTRICITY COMMITTEE. 


About 25 years ago the writer spent one summer evening on the 
Thames Embankment waiting for the twilight, when the electric 
arc lamps (the old Jablochkoff candle) would become illuminated, 
so that he could, for the first time in his life, see the effect of 
the new light, and, about five years later, while passing 
daily to and fro along Holborn Viaduct, he watched with con- 
siderable interest the process of installing incandescent electric 
lamps in the various business establishments along that 
route, and also in the gas lauterns for street - lighting. 
At that time, and for some years later, electric light- 
ing was an expensive luxury, with current at from 10d. 
to ls. per Board of Trade unit, and incandescent lamps 
at 5s. each. The light also had a tendency to be erratic, 
and had a nasty way of going out, without previous notice 
to the consumer, and of remaining for a longer or shorter 
period (mostly longer) in that deplorable state of uselessness. 
Even now, in these twentieth - century days we have our 
breakdowns, but we are getting somewhat nearer the ideal in 
reliability of supply, and, in all probability, greater improve- 
ments will be made in the fuiure than have been in the past. 
In 1882 electric supply companies were booming, and during 
that one year over 124 millions sterling of British capital was 
invested in such supply companies. But there was a rude 
awakening for investors, and in the following year only two 
millions was so invested ; in 1884 half a million, and in 1885 
but £58,000. In 1886 the tide commenced to turn, and 
investors’ capital again flowed into electricity supply. This 
condition of affairs has continued, with more or less regularity, 
оро the present time. To-day electric supply undertakings in 
this country represent 45 millions sterling, of which municipal 


quite evident this industry has come to stay. 

Some enthusiasts would MIC electric lighting whatever the 
charge per unit might be. If, however, we are to increase 
materially the demand for electric energy, we must be able to 
claim that our price (qua price) is as low per candle-power- 
hour as any other illuminant. At the same time we may 
claim, for the users, the added advantages of cleanliness, 
convenience, healthiness, absence of noxious fumes which 
damage pictures, wall and ceiling papers, curtains and tapestry 
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work, and corrode metal work, such as picture ohains, thus 
endangering the stability of heavy pictures, etc. Similarly 
with motive power. No very great progress will be made until 
it is demonstrated that, commercially, it is n dg to drive by 
electricity than by any other means. For both lighting and 
power purposes the confidence of consumers must be obtained 
as to the continuity and reliability of such supply. 16 is also 
necessary that the public should have confidenoe in the 
financial stability of supply undertakings, so that they may 
have reasonable expectations of retaining, for such number of 
years as they may need it, a continuous supply night and day, 
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Sunday and weekday, at the same price per unit, or at a lower . 
price than that which induced them to embark on electric light- 
ing or driving. 

In the opinion of the author nothing is so calculated to 
dispel the confidence of consumers as a constant fear of break- 
downs, and a price which has a tendency to fluctuate up and 
down. To increase the demand we must diminish the price, 
and to diminish the price we must increase our economics in 
production and learn the most economical manner in whith 
electric energy can be produced and distributed. For a purely 
private lighting supply the load factor obtainable, except in the 
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Metropolis or very large cities, will rarely be above 10 per cent., 
but for a station solely supplying motive power the load factor 
would probably be 50 to 35 per cent. In the first case the whole 
of the standing charges would fall on the lighting consumer, and 
in the second case on the power consumer. But if we combine the 
two undertakings in one, the standing charges(including interest, 
etc., on mains) would be divided, and both classes of consumers 
would benefit. This combination of loads would not give such 
a good load factor as the purely motive power station, but the 
writer thinks a load factor of 25 per cent. may be obtained in 
any supply station if the units sold for purposes other than 
lighting or tramway traction represent 75 per cent. of the 
total sold for all purposes. In such a station, although the 
load factor would be lower than in the purely motive power 
works, the earning capacity or commercial efficiency would be 
greater, on account of the plant being employed during the 
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hours of darkness in generating current for lighting, which 
plant would otherwise be idle, or approximately so. Also one 
set of mains would serve both purposes. When this result can 
be obtained, the author ventures to predict that the selling 
price for motive power will average about ld. per unit, and 
for lighting 5d. per unit. This would give an average all-round 
price per unit sold of 1°5d., and there is probably no one in 
this room who will dispute the feasibility of producing and 
distributing current under these conditions at an inclusive 
price, sufficiently below that figure to allow a handsome 
margin of profit. Parenthetically it may be mentioned that 
by inclusive price is meant total cost plus interest and deprecia- 
tion, the latter item including such sums as may be required 
annually to repay the loans in the prescribed period of years. 
To illustrate the effect of this combination a series of curves 
is given, in which Fig. 1 shows in a graphic manner the times 
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of sunrise and sunset for each week during the year, the shaded 
portions showing the times when the motor and lighting loads 
would everlap. This presumes that the rise of load for lighting 
purposes commences about sunset. That this is so is demon- 
strated, so far as Bolton is concerned, in Fig. 2, which shows 
the rise which occurred about sunset for the first Friday in each 
month of the year 1902, Friday having been chosen owing to 
the fact that it is а heavy ligliting evening, so that on these days 
any overlapping which exists would be shown at its worst. Fig. 3 

{в the load ourve (continuous current) for March 16, 
1903, on which day the sun sets at 6.1 p.m. The portion of this 
curve presumed to be motor load is shaded. It will be noticed that 
the motorload is practically off before thelighting risecommences. 
In Fig. 4 the lower curve denotes the alternating (lighting) load 
for Dec. 19, 1902, and above it is superposed the motor load 
for March 16, 1903, this latter being doubled in height to 
produce the desired percentage. The actual number of units 
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sold for power purposes in March, 1903, was 52,280, and, 
assuming that doub the output would not alter the contour 
of the curve, and that it would remain much the same from 
month to month, this would represent an output per annum of: 


52,580 x 2x 122: 1,257,120 
Alternating units sold (approximate) ............... 380,000 
1,637,120 


Motor units, 76°79 % of total ; max. load, 710 kw.; load factor, 26:52 %. 


To produce some such percentage as above mentioned for 
lighting and other purposes, the writer would urge the manage- 
ment of all (particularly municipal) supply undertakings to 
encourage a day load at practically any price per unit above 
their works cost. Such a price may be remunerative even if it 
be below the so-called total cost of production. 

It is desirable, however, that the average price for motive 
power should not be less than one-fourth the average price for 
the lighting supply, the writer being of opinion that the most 
equitable ratio is about 1 to 5 for power and lighting 
supply. As the greater part of a day load. will necessarily be 
for motive power, it is desirable that it should be considered 
from that point of view, and even if our prospective consumer 
has been persuaded to adopt motor driving, he may not be 
able to afford the necessary outlay for the installation, or, 
if able to command the necessary capital, he may not be 
dis to invest it in motors of which personally he has 
little or no knowledge. Here is a case in which it is essential 
that the supply undertaking should take the responsibility of. 
buying the motors and hiring them ont to the consumers. 
Many corporations are now doing this and also some com- 
panies, the Bradford Oorporation being the first to embark in‘ 
this motor-hiring business, and all honour to them for leading 
the way. As, however, corporations cannot legally do this 
without special parliamentary powers, the Corporation with 
which the writer is connected got the following clause Inserted 
in its parliamentary Bill in 1901: The Corporation, if they 
think fit, may purchase, provide, sell, let for hire, and fix, set 
up, alter, Во and remove, and otherwise deal in (but поб 
manufacture), lamps, electric lines, electric motors, fittings, 
apparatus, and things for lighting, warming, ventilating, the 
cooking of food, and for motive power, and for all other 
purposes for which electric energy can or may be used or be 
otherwise necessary or proper for the supply, distribution, con- 
sumption, or use of electric energy, and may provide all 
materials and do all works necessary or proper in that behalf, 
and may require and take such remuneration in money, or such 
rents and charges for and make such terms and conditions with 
respect to the sale, letting, fixing, setting up, altering, repair- 
ing, or removing of such lamps, electric motors, electric lines, 
fittings, apparatus, and things, as aforesaid, and for securing 
(both as regards the consumer and third parties) their safety 
and return to the Corporation as the Corporation may think fit 
or as may be agreed upon between them and the person to or 
for whom the same are sold, supplied, let, fixed, set up, altered, 
repaired, or removed. Any lamps, motors, linee, fittings, appa- 
ratus, and things, as aforesaid, let for hire under the provisions 
of this section, shall not be e to distress, or to the 
landlord's remedy for rent, or be liable to be taken in 
execution under any process of any court, or any proceed- 
ings in bankruptcy against the persons in whose possession 
the same may be. Provided that such lamps, motors, lines, 
and fittings have upon them respectively а distinguishing metal 
plate affixed to a conspicuous part thereof, or a distinguishing 
brand or other mark conspicuously impressed or made thereon, 
sufficiently indicating the Corporation as the actual owners 
thereof." Various corporations have obtained similar parlia- 
mentary powers. 

In Bolton, the cost of the motor and fixiug with starting 
switch is ascertained, and & rental of 10 per cent. per annum 
on the capital cost is charged. Some discussion has arisen 
lately as to whether that charge shall be 10, 123, or 15 per 
cent., but the writer is of opinion that, for the time being at 
least, IO per cent. is enough, because although that sum may 
not recoup the supply undertaking for the outlay and upkeep, 
a motor load is so all important to а station that it is better to 
lose a little оп the motor hiring, and make it up, perhaps, a 
hundredfold in increased output of current and the revenue 
derived therefrom. The actual increased cost to the station for 
every unit sold for private motor supply is very little more than 
the cost of coal to generate that unit, and if that be, вау, 5d. 
(a figure which is higher than the cost of coal in a great many 
works), and the. unit is sold for 1d., there Is a profit of 50 per 
cent. on revenue for motive power to help to pay the standing 
charges, which would otherwise fall wholly on the lighting con- 
sumer. It may be mentioned here that the cost of upkeep for 
hired motors in Bolton was— 


For the year ended March 51, 1902, £2 13 0. Rental, £108. 
Ditto ditto March 31, 1905, £20 10 114. » £236, 


Canvassers might with advantage be employed to go the 
round of small workshops of whatever trades are established in 
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the district, and point out to the proprietors thereof the many 
advantages of motor driving, and in many oases they might go 
the length of offering to instal motors for a month or two free 
‚ of all cost, except current used, the motor to be removed also 
free of cost, if the customer wished it, at the end of the pro- 
bationary period. If, however, the consumer is satisfied, motor 
rent mous have to be paid from the date of commencement of 
supply. 

n one or two cases which have come under the writer's 
notice, the hirer of the motor has expressed himself perfectly 
satisfied with the motor and its work, but has complained of 
the cost being 20 per cent. more than the motive power 
previously used. When this is enquired into the consumer 
produces his coal bill for three months and his bill for current 
for three months, at about 1:154. per unit, the latter being 
about 20 per cent. more than the former. Оп his attention 
being called to the fact that he has either dismissed his fireman 
and engine driver, or put him to another job, he begins to see 
that electric driving is saving him about the same sum as he 
previously professed to be losing by it. The canvasser might 
also visit electroplating works and works where electric welding 
is at that time or is likely to be adopted, and offer the low 
motive power price for the purposes above mentioned. 

The parliamentary powers cited above also give permission 
for the Corporation to undertake wiring work, and it would be 
well at this juncture to consider the advisability of corporations 
embarking in this business. Bolton took over its gasworks 
in 1872 from a private company, in conjunction with which 
was a fittings department, and so it was quite an easy matter 
for them to glide almost imperceptibly into the electric 
wiring trade. Although the average profit from this wiring 
department has been about £800 per annum for the last five 
years, the writer is of opinion that it is best left to private 
enterprise, as each electric wiring firm employs canvassers, 
who, without any real intention of so doing, really canvass 
without any fee or reward for the supply works. Їп several 
towns electrical exhibitions have been held, under the auspices 
of the supply works, and the writer would imagine these to be 
very beneficial, where motors and other consuming devices 
might be seen at work. The enumeration of the various appa- 
ratus on show would be out of place here, but amongst them 
might be mentioned electric radiators, grillers and cookers, 
electric desk fans, etc. At the same time, of course, the 
various kinds of wiring, switches, and lamps would be on view. 
Meters, prepayment and otherwise, would also find a place in 
the exhibition, and everything connected with the supply under- 
taking could be demonstrated to all and sundry who were 
interested therein. Our municipal technical schools should 
also be invited to assist the supply works by instituting lectures 
on motor drivng and its beneficial effect on all industries, both 
on a large and small scale. Huddersfield at one time sold a 
large quantity of energy to а carbide works, and if a sufficiently 
low price can be offered, there is no reason why other generating 
stations should not do the same. 

In connection with the hiring of motors, the question of 
hiring arc lamps, electric radiators, and grillers might be con- 
sidered, but although these may be of considerable importance, 
they are far less во than motor hiring. In the first place, 
because no very great amount of revenue is likely to be obtained 
from them, except in the case of arc lamps ; and, in the second 
place, they are all of them likely to bein use at the time of 
the maximum load on the station, and are therefore leas worthy 
of being pushed. At the present time there is probably only 
one supply undertaking in this country which receives 10 per 
cent. of ius revenue from its output for purposes other than 
lighting and tramway traction. It therefore becomes necessary 
for us to consider if we are making the most even of our lighting 
supply. | | 

Ав the writer mentioned earlier in this paper, the most cogent 
method of increasing the supply is to lower the price, and if con- 
sumers can be shown any material saving from the adoption of 
electric lighting, our lighting output will largely increase in spite 
of the proportionately heavy cost of installation. Possibly the 
cost of electric wiring and fittings will be diminished in the 
near future, but even if the lowest limit be reached, there are 
many people who would not be able (or if able, willing) to pay 
the cust, as they may not happen to live in their own houses, 
and are, therefore, unwilling to wire a house out of which 
they may be liable to be turned at three or six months’ notice. 
The landlord also, having paid for the gas installation, is not 
wiling to undertake the financial responsibility involved. 
In such cases the so-called free wiring might be adopted, 
which has been brought to the notice of this association In a 
paper read at one of the previous conventions. The writer 
understands that this has proved very beneficial to several 
supply works, but he is not in favour of it, às in most cases an 
increased cost per unit of 4d. or 1d. is put upon the consumer 
for all time. He would prefer to adopt what he ventures to 
call assisted wiring," which could be brought about by the 
corporation paying for the wiring being done by one of a 
number of wiring contractors approved by the corporation, such 
contractor guaranteeing to maintain the wiring in a good 


condition for three years, lamps, of course, being renewed at 
the expense of the consumer. The wiring and fittings to be 
the property of tlie corporation and the tenant to undertake to 
рау 9 per oent. of the total cost as rental quarterly with his 
account for current, the landlord or other approved guarantor 
to sign the agreement to рау the quarterly rental if the tenant 
fail to do so within a prescribed period. At the end of three 
years, the rentals having been duly psid representing the total 
cost of installation plus 8 per cent., which percentage the 
corporation would retain to cover interest on capital outlay and 
any slight cost entailed in collecting the amount by instalments, 
the installation would then become the property of the hirer. 
If, however, 9 per cent. per quarter pressed too hardly on the 
small consumer, 8, 6, or 5 per cent. might be charged as rental 
for a proportionately longer period. If this principle were 
adopted many cottages and small residential houses might 
obtain the benefits of electric lighting, and the supply station 
would benefit enormously by the acquisition of such a load, 
which would undoubtedly be а very good steady load all the 
year round, much better as far asit went than a smaller number 
of larger houses and villas, which are very often left by their 
owners for months at a time and which produce only a fitful 
revenue, In connection with assisted wiring. prepayment 
meters could be adopted, the supply works being secured from 
any loss by the constant moving about of some members of the 
artisan class whose memories are во defective that they forget 
to pay the gas bill or even the rent to the landlord. 

Meter rents are also a matter worthy of consideration, and 
as the revenue derived therefrom forms such а small percentage 
of the total revenue of any electricity works, they might well be 
abolished, or if not abolished largely reduced. This 1s & matter 
which deserves earnest attention, as meter rents fixed ten or 
even five years ago, even if equitable at all, were based on the 
then cost of meters, which cost has diminished almost 50 per 
cent. since that time. Some electricity undertakings have 
already abolished meter rents, and the small amount of revenue 
which other undertakings would lose by following their example 
would probably be recouped by an increased demand for current. 
The cost of а service for electricity supply is relatively large, 
especially for а high-tension supply, and no means should be 
lost sight of for cheapening such cost, consistent with getting a 
reliable job and one which would not be specially liable to break 
down. 

Street - lighting should undoubtedly be encouraged, and 
current sold for such a purpose at a very low price. This is 
a case in which a load factor of from 25 to 50 per cent. is often 
obtained, and supply authorities should not forget this in 
arranging their charges. In the writer's opinion a great many 
Stations charge a price for this out of all proportion to the coat 
of production, and thus brings electric lighting of streets ipto 
such bad repute on the question of price. 

Tramway supply also gives an excellent load, which should 
be got if possible, but it is too large a subject to be treated in 
this paper. Still, it must be remembered that, as in the case 
of street-lighting, the greatest demand on the supply works 
comes at the same time as the maximum lighting load. The 
writer is, therefore, of opinion that the price charged for 
current for tramway traction should be higher than for private 
motor supply, which gradually tails off from 5 to 6 o'clock each 
evening. 

The charging of storage batteries in connection with electric 
motorcars should also be catered for, for in all probability this 
will be an important branch of supply in the near future. 

No paper on this subject would be complete without some 
mention of methods of charging, and although this may not be 
in agreement with the general trend of opinion at this meeting, 
the writer is bound to confess that he is considerably out of 
love with the maximum demand method of charging, except in 
cases specially selected. Theoretically, this system of charging 
is unassailable, but there are many practical difficulties in 
the way of its beneficial use by a large number of consumers. 
For instance, although churches and chapels have a large 
maximum demand and a relatively small consumption of 
energy, yet they are good consumers, as their supply is mainly 
taken on a Sunday, when all shops and business premises are 
shut up. Glasgow has recognised this by allowing a specially 
low rate for churches and chapels. Then again, assembly 
roums, where dances and evening parties are held, are in a 
somewhat similar position, for their load rarely, if ever, comes 
on the peak, but at a time later on in the evening, and on 
to the wee sma’ hours.” Furthermore, the capital cost of 
installing demand indicators, and the extra cost of taking 
records, is out of proportion to the benefits obtained, especially 
when a large number of very small consumers have to be 
connected. If electric energy could be used for lighting, and 
lighting only, there might be a strong argument for the uni- 
versal adoption of the maximum demand system, but the 
amount of motor driving now in operation, and the immense 
progress likely to be made in that direction in the near future, 
compel the writer to the opinion that such methods of charging 
are eminently undesirable in a general supply. What he would 
recommend is a reasonably low flat price for lighting, say not 
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more than 34d. or 4d. per unit, leaving the committee in charge 
of the undertaking to give special terms to any large customer 
ог special class of consumer. This might be a specially low flat 
price, calculated on the maximum demand principle, or on a 
quarterly rental per kilowatt installed, plus the charges for the 
time being adopted for motors, or any other method commend- 
ing itself to them. Again, if slot meters be adopted, a flat rate 
roust of necessity be given to such consumers, and if to them, 
why not to all ? | 

Supply authorities have, in the author’s opinion, done too 
much in the past to discourage the short-hour lighting con- 
sumer, and too little to encourage a day load, and if for a time 
they directed ав much energy in the direction of encouraging 
the demand duriog the hours of light load, there would be 
much more likelihood of & magnificent harvest in the direction 
of & greater output, a better load factor, and а corresponding 
diminution of cost of supply, with the usual result of largely 
increased profits. "Whatever may be said of the disadvantages 
of the maximum demand method of charging for lighting can 
be said with redoubled force for à motive power supply, for in 
this case the diversity factor is so great that it makes practically 
no difference to the supply undertaking whether the motors 
in any particular works are run continuously or intermittently. 
In this case also a flat rate should be adopted, with an 
initial higher price for the first 500-1,000, or any greater 
or less number of units quarter which each undertaking 
can fix for itself before the really low flat price is obtained. 
In Bolton the charge is 24d. per unit for the first 500 units 
per quarter, less 10 per cent. if the account be paid within 
21 days of being rendered, then 14d. per unit for the second 
500 units per quarter, less 10 per cent., and any further 
quantity at ld. per unit net. The reason for this is that there 
are many consumers whose consumption is so very small that, 
if 1d. per unit were charged from the start, the revenue derived 
from such consumers would barely pay interest, etc., on cost of 
services, cost of meter inspection, and cost ef collection. This 
method of charging works very well, and is easily understood 
by any consumer. This also is for the general supply, but, as 
in the case of lighting, the author would leave the management 
of the undertaking to bargain with any specially large con- 
sumer, or for any supply demanded under special conditions. 
How these special conditions are to be met each committee and 
its technical adviser can devise for themselves, whether by a 
two-rate meter and time switch, giving а low price during the 
light load and & higher price during certain hours, or by any 
other method which they may deem expedient. 

Consumers do not, as a class, understand the maximum 
demand principle of charging, and if it be explained to them 
with great care their intelligence seems to break down, although 
they may be in every other respect capable business men. "This 
want of understanding engenders distrust, which is one of the 
greatest factors, not in stimulating the demand for electric 
energy for all purposes, but in materially retarding the same. 


Bailie MACKENZIE, of Edinburgh, opened the discussion, 
and said it looked very suspicious to be frightened ot 
opposition. He thought the Bermondsey clause was а 
most stupid one, as if an undertaking was not paying its 
way it would make matters worse to decrease the demand 
һу increasing the rate of charging for electrical energy. 
He advocated that а corporation should supply good con- 
sumers at a price very slightly above works costs, but said 
that it was not easy to persuade colleagues on the council 
that it was often advantageous to charge often even under 
the average works cost. Thus, in Edinburgh they had a 
contract with the North British Railway Company to 
supply 1,000,000 unite а& 14d. "This had prevented the 
company putting in their own plant, and he was sure that 
both parties would gain from the contract. He advocated 
street-lighting as a means of advertising the undertaking, 
and had recently got through the Council an order for 
100 more arc lamps at a price equal to 14d. per unit. 

Bailie WILLOCK, of Glasgow, said that they supplied 
churches and chapels at cheaper rates because they used 
their lights at a time when the ordinary load was not high. 
He agreed with the last speaker as to giving exceedingly 
low rates, and had agreed to supply at 134. to the Clyde 
Trust and to the railway companies. By so doing they 
had secured one half of the lighting of the Clyde Trust. 

Mr. J. G. GRIFFIN, of Swindon, said that the local gas 
company had prevented them from carrying out their free- 
wiring system, but they had, with the help of free-wiring 
contractors, evaded the difficulty. 

Mr. McCowEN, of Belfast, asked for information as to 
the success of schemes which discriminated in favour of 
motors not worked on peak load, 


Mr. W. G. WALL, of Birkenhead, gave some interesting 
figures as to the reduction of coat by the introduction of 
а good motor load He did not, however, think it paid to 
supply power at 1d. per unit. He asked for information 
as to the best way of dealing with consumers in small 
houses, in order to avoid the comparatively heavy capital 
charge on the service and meters. 

Mr. L. ROBINSON, of Hackney, said they had evaded 
the trouble of not having power to hire out motors by 
arranging with a manufacturer to act as agent for them. 
They hired out these motors on either a one, two, or three 
year agreement, and had secured a 400 h.p. motor load in & 
very short time. 

Mr. А. B. MouNTAIN said there were cases in which 
14d. per unit even was much too high a charge. He had 
supplied a temporary carbide of calcium plant with a 
steady 24-hour load at 4d. per unit, the consumer bearing 
the capital outlay on the cables. They were also charging 
now 45d. per uni; to a large engine works with a 20 per 
cent. load factor. 

Mr. А. E. HoADLEY, of Maidstone, said he had recently 
gone into the question of the actual cost of supplying а 
60-h.p. motor in a refrigerating plant іп a brewery, which 
plant was only required in the summer. He found the 
average load to be 38 kw., and that on a 10-hour day it 
only necessitated 1cwt. of coal extra over what was burned 
before. The extra oil and coal worked out at 0:34. per 
unit, and they charged the consymer 1d. on the condition 


.that the plant was never used during the lighting peak. 


He had had experience at Barking in the supply of small 
houses, for which only one service was run for eight houses. 
The connection was made through from house to house. 

Mr. J. CHRISTIE, of Brighton, described a system he had 
introduced of supplying loads which were not to be used 
with the peak load at 1d. per unit. For this purpose a 
time switch was introduced. Не had found that breweries 
and laundries had modified their hours of working to avail 
themselves of this cheap power. As no extra capital 
charge was involved it paid well. They had no trouble 
over their free wiring, having adopted a three-party agree- 
ment. They supplied motors driving the blowing apparatus 
of church organs at 1d. per unit. 

Dr. PANTON ouly replied to one or two queries, and 
reserved the bulk of his reply for the printed discussion 
owing to the limited time available. A hearty vote of 
thanks was passed to him for his paper. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent іп is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


605. What are the advantages and disadvantages of hammering elec- 
trical cables out of the ordinary round shape !—Т. H. P. 


606. It is required to obtain current at 200 volts from two shunt- 
wound dynamos, each giving 100 volts, and it is found that if the 
two machines be simply connected in series, with the shunt of each 
machine across its own brushes, the field of one dynamo dies away 
and is then reversed in direction, whilst if the field windings are 
connected in series and not connected at the intermediate point 
between the two armatures, the machines run all right. Explain 
this. —W. S. P. 


[N.B.—Will H. F., who sent in Question No. 600, kindly 
forward to us his full name and address.—Ep. E. E.] 
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ANSWERS. 

Question No. 507.— Describe the electrical equipment of an electric 
automobile, with special reference to the motor, or motors, and 
wiring. 

Best Answer to No. 597 (awarded 10s.).—That the electro- 
mobile has passed beyond the experimental stage has been 
successfully demonstrated by a car named the “ Powerful," 
which completed a tour of over 2,000 miles in the autumn 
of 1901, and no apology need be made in placing this car 
before others. The “Powerful” belongs to the Kriéger 
class of electromobiles, following the designs by M. Kriéger, 
of the Compagnie Parisienne des Voitures Eleotriques, of 
Paris. This company is represented in England by the 
British and Foreign Electrical Vehicle Company, London. 
The carriage is а little over 10ft. in length, with a width 
over the axles of 6ft. 4in., the wheel base being the same 
length. The front wheele, to which the motors are 
attached, and which are also the steering wheels, have 
a diameter of about 3ft., and are fitted with Michelin 

neumatic tyres with a tube diameter of 120mm. (4јіп.). 

e rear wheels have a diameter of about 3ft. 4in., and 
have similar tyres. 

The accumulators are carried in two groups, 25 in a case 
immediately over the front wheels, and 25 in a similar 
space over the rear wheels, below the seats for driver and 
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Fic. 1.—Section of Motor. 


passengers. Each battery case contains five boxes, each 
measuring 2ft. lin. long, 7in. wide, and 16in. deep, and 
holding five accumulator cells, 64іп. by 43in. and latin. 
high. The design of these accumulators is due to Mr. 
Henry Leitner, and takes the form of thin perforated 
sheets of lead with a slightly raised undercut ridge along 
the edge of the perforations, thereby stiffening the plate, 
and also preventing the active material from falling 
out. Each cell contains six pairs of plates, separated by 
perforated grids of ebonite ; the two outer negative plates 
in each cell are of half the thickness of the other plates, 
being 3mm. instead of 6mm. This form of accumulator 
has a high capacity per unit of weight—a very important 
consideration in electromobile traction. The total weight 
of the 50 cells is 22cwt., and the weight of the car complete 
with its batteries is 420%. 

The motors, as previously stated, drive the front wheels 
and work independently of each other. They are of the 
four-pole iron-clad type, a longitudinal section being shown 
in Fig. 1, in which some rather novel points in the design 
will be noticed. The armature spider is of gunmetal secured 
to the shaft at the commutator end and recessed to admit the 
bearing. This bearing is very long, and supports the arma- 
ture at about its centre of gravity. It is of gunmetal, forming 
one casting with the end plate. A solid bronze bush is driven 
in this casting, which has a slot cut through it, longitudi- 
nally, for about one-third of itslength. Automatic lubrica- 
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tion is effected by means of a piece of wick dipping into 
an oil well in the casting and placed in this slot, similar to 
the method of lubrication in traction motors. The poles 
have each a shunt and series winding, the latter being placed 
on the top of the former. The armature is of the usual 
slotted-drum type, with a four-circuit winding. The wind- 
ing is cross-connected, so that only two brush sets are 
required, the brushes being of carbon. The motors are 
enclosed in light iron casings provided with ventilating 
apertures, the latter being covered with very fine 
Wire gauze. The attachment of the motors to the 
main frame of the carriage is by a simple arrangement 
of springs and levers, so that any relative motion 
of the motor takes place in an are concentric with the 
axle. The motors drive the wheels by spur gearing, the 
“gear ratio" being nearly 1: 12—.6., the pinion has 11 
teeth and the spur wheel 133 teeth. The pinions are 
made out of rolled steel, tempered after being cut, and 
each spur wheel is firmly fixed to a front wheel of the 
carriage. The output of each motor is 44 b. h. p., with a 
normal current of 40 amperes at 100 volts for continuous 
running, the speed being 2,000 revolutions per minute. 
Each motor weighs 150lb., thus making the weight per 


brake horse-power equal to 33:31b., а result comparing very 
favourably with steam and other motors. 

The system of control adopted is extremely interesting 
and ingenious, being the series-parallel arrangement 
with considerable modifications. The controller surrounds 
the steering bar, and consists of & cylinder of insulating 
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Fic. 2.—Connections of Controller. 


material with pieces of copper mounted on it for about half 
of the circumference. Fig. 2 shows the “development” of 
this controller, in which the copper contacts are shown 
black. Pressing against these are 14 copper brushes con- 
nected to various parts of the system, as shown in Fig. 2. 
On the top of the controller case is a dial, divided through 
a little more than half its circumference into 11 divisions, 
marked respectively R, B, O, and numbers from 1 to 8. 
A pointer on the controller spindle indicates the position 
of the controller. In the system of control adopted on 
the Powerful all the notches are running notches, 
there being no resistances used whatever. The economy 
resulting from this method will be at once obvious. In 
Fig. 3 are given the connections for each notch of the 
controller. М, M, are the armatures of the motors, S, S, 
the series coils, and Sh, Sh, the shunt coils of each motor 
respectively. The diagrams need little explanation. The 
reversing notch, R, is useful when the car is required to 
“back,” and gives a speed of about three miles an hour, the 
motors in this case being connected as compound. The 
electric brake, B, is intended as an emergency stop, the 
armatures in this case being short-circuited. Notch No. 1 
connects the motors as compound. This gives a full field 
and a very good starting torque, the speed in this case 
being about three miles an hour. Notch No. 2 is useful 
for running behind slow-moving traffic, the speed being 
about four miles an hour. The motors are connected ag 
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shunt machines in notch No. 3. This gives a very good | voltage may lead to an excessive rise of 


braking effect when going down hill, and at the same time 
recharges the batteries as soon as the speed raises the 
armature voltage higher than that of the batteries. From 
the fourth notch and onwards the batteries are in series. 
Notch No. 4 gives a speed of about eight miles an hour on 
the level, and is very useful for hill climbing. In notch 
No. 6 the motors are capable of recharging the batteries, 
though this time the braking effect is not so great as in 
notch No. 3. The maximum speed (about 24 miles an 
hour on a level road) is reached at notch No. 8, the 
armatures in this case being in parallel. 

A useful addition to the control of the car is a cut-out 
operated by the same foot lever which applies the 
mechanical brake to the rear wheels. Another addition is 
a double-contact switch to enable the batteries to be 
charged in parallel as well as in series. The headlights are 
taken direct off the batteries. 
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Nd. 3.—Oonnections of Motors at each Notch." 


It may be mentioned that the tour included some of the 
steepest ients in the country (in some eases being 
1 in 73), and these the саг took without any mishap 
whatever. pex the whole tour, which totalled over 
2,000 miles, no difficulties were 6Éncountered in getting the 
accumulators recharged, and the “Powerful” could run 
95 miles on a single charge. The total expenses for 
charging during the tour amounted to 24d. per car mile, or 
0 65d. per nger per mile, there being four passengers 
carried. e rene required for the accumulators was 
practically nij, notwithstanding the very severe test they 
were put о іп surmounting some of the hills in Cumber- 
land —A. D. 


Question No. 588.— In order to test high-tension cables, it is necessary 
to have ready means of varying the де to suit the test 
ed. Oan this be done best by adding to or reducing the 

number of transformers in series, or what is the best way ! 

Best Answer to No. 598 (awarded 10s.).—Though the 
method of varying the voltage by cutting different trans- 
formers, or different voils on one transformer, in or out of 
circuit (Fig. 1) is in fairly common use, it is not the most 
satisfactory, as it necessitates the full voltage being 
switched on at once. When dealing with high tensions 
and cables of large capacity, such sudden changes of 


potential due to 
resonance effects. Sometimes this difficulty is partially 
got over by arranging the switch (Fig. 2) to make contact 
at one step before breaking with the last (a resistance 
being inserted between the front and back parts of the 
switeh to prevent an excessive current passing in the short- 
circuited coil), thus permitting the voltage to be increased 


---- TEST VOLTO ` 
Fie. 1. 


gradually and without flashing at the ocontacts after 
connecting the cable. 

A better method of adjusting the voltage is to have a 
single transformer giving the maximum secondary vol 


ever required, when the full available primary voltage is in 
use, and to obtain lower secondary voltages by inserting 


either a finely subdivided resistance or an adjustable 
TO TRANSFORMER 


4 ГЕ 
, 


RESISTANCE 


Fie, 2. 


choking coil in the pinay circuit (Fig. 5). In this way, 
by using a sufficiently large resistance or choking coil, the 
5 Min can be reduced to а very low value at 
first, and can then be gradually increased by cutting out 
steps of resistance or drawing the iron core of the choking 
coil further and further out of the coil. A still better 
arrangement as far as efficiency and the gradual change of 


voltage are concerned, though a rather more expensive one, 
consists of a transformer built on the Cowan and Still 
voltage-regulator principle (Fig. 4). In this the primary is 
wound on а core capable of being rotated through a quarter 
of a circle, so as either to link the whole of ite flux effeotively 
with the secondary winding, thus 10 In the maximum 
voltage (core vertical in Fig. 4), or else linking its flux in 
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such а way that the volts induced in the secondary cancel 
out. (core horizontal in Fig. 4). By placing the core in 


can be obtained with the greatest exactitude.—Q. 
Answer to’ №. 598 (awarded 7s. 6d.).— Cable manu- 


facturers now have a very perfect system of testing the. 
This system may be 


insulation of high-tension cables 
divided into two distinct tests—viz., the low-tension and 
the high-tension. 

The low-tension test is made in the usual way by means 
of a Silvertown or Kelvin testing set, to ensure the absence 
of moisture and other causes of a dead short-circuit when 
a high voltage is applied to the cable under test. 


alternating voltage of from 1,000 to 5,000, and in some 
extreme cases to as much as 20,000 volts. Fig. 1 shows the 
connections of one method of making a high- 
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attached to the primary coil, which slides in and out of the 
secondary, S, when handle, Н, is turned. То the bottom 
of the primary is fixed an arm carrying a pointer, which 
moves over a calibrated scale, so that the voltage at the 
terthinals of the secondary may be read off for any position 
of the primary coil. Although the theory of the action of 
. this transformer will be understood, it will not be out of 
place to give it here. When the primary coil is right 
_ inside the secondary, all of the latter’s coils are cut by the 


| leave it in the position of full voltage. 
| or electrostatic voltmeter (not shown in figure) is put across 


| the readings on the transformer scale. 
| closed ammeter, A, indicates the primary current, which 
intermediate positions, any required intermediate voltage 


If the 
low-tension test is satisfactory, the cable is subjected to an 


voltage test, 
in which it is possible to obtain widely-varying voltages 
up to 9,000 volts if desired. K is a two-pole switch ; C is: 
a circuit breaker, which opens when low insulation allows: 
too large a current to pass; A is an ammeter ; Р is the 
rey coil of a variable transformer, T, designed for a 
"high ‘voltage; L is a pulley, round which is wound a card, 


primary's line of force, whereas when outeide, only a few 
of the lines reach it; consequently the secondary voltage 
is correspondingly lowered. It will, therefore, be seen that 
itis possible to obtain varying voltages in a very simple 
manner. ; 

Having explained how a high voltage is obtained, it 
might be well to make a few remarks on the carrying out 
of a test. After the test lines from the “secondary " 
terminals of the transformer have been firmly attached to 
the insulation to be measured, raise the primary coil till it 
is near the top of the “secondary”; this will prevent too 
high & voltage being suddenly applied to the insulation. 
Switch, К, may now be closed, exciting the primary off the 
100-volt mains of an alternating-current system. The 
handle, Н, is now turned, letting down the primary into 
the secondary, until the insulation under test either breaks 
down or stands the full voltage obtainable. It is well to 
have an opposing weight acting on the pulley, as this 
prevents the voltage being raised too suddenly, besides 
automatically returning the coil to its zero position—i e., 
top of the secondary—should the operator accidentally 
An electrometer 


the secondary terminals, its readings being a check against 
en switch, K, is 


should remain constant if the insulation is perfect, as in 
this case there is no reaction on the primary, owing to no 
current in the secondary coils. Should the insulation break 
down а large current flows through the secondary, which 
reacts on the primary, lessening its induction. This causes а 
larger current to flow through the[primary. As the circuit 


] breaker, C, is set to open when a small increase of current 


takes place, the exciting circuit for the primary is broken. 


TO WALL PLUG 


Fic. 2. 


It will be seen that all switching is done on the low-tension 
side, thus minimising the risks attending all high-tension 
work. Another method, which is perhaps more flexible 
than the first, is shown in Fig. 2. P is the primary of a 
transformer, having its ends attached to a plug capable of 
being inserted in а lamp socket оп the alternate-current 


| lighting mains. The secondary coil, S, has several leads 

| ыо out, by means of which different secondary voltages 
ma 

fends the voltage is raised to 3,000, then between leads 

|1 and 3 there will be 2,000 volts, and between leads 

| 8 and 2 1,000 volts. These steps may be increased within 

| the limite by putting on extra leads.—J. W. R. 


e obtained. Suppose that by using the two outside 


Answer to No. 598 (awarded 58.).— In order to test 


|| high-tension cables, it is necessary to have a ready means of 


varying the pressure, etc. The variation of the voltage to 
suit the tests can be obtained by connecting the primaries 
(thick coil winding) of the transformers in parallel and the 
secondaries in series, but this method, in the writer's 
opinion, does not admit of а very quick and easy means of 
regulation, unless elaborate switchgear be employed. The 
best arrangement for testing in this cáse would be to 
have a special transformer, a variable non-inductive resist- 
ance being inserted in the primary circuit. The following 
is a description of a transformer suitable for “ high- 
tension testing, the design of which is due to Mr. H. F. 
Parshall.* 

In Fig. 1 апа 2 are given sketches showing the arrange- 
ment of the coils and magnetic circuit. It will be noticed 
that the primary and secondary are wound on the opposite 
“legs” of the core. This is of great advantage in testing 
work, as, even with a dead short on the secondary (due 
to the breaking down of the specimen under test), no great 
flow of current takes place in the primary on account of 


* A very interesting serics of tests made with a transformer of this 
design are described by Messrs, Parshall and Hobart in their work on 
„ Electric Generators,” pp. 47 to 57, - | 


THE ELECTRICAL ENGINEER, JULY 81, 1903. 


169 


the magnetic leakage. With ordinary transformers, on the to make the following observations as a result of his consideration of the 


other hand, this result would probably be accompanied by 
the blowing of the primary fuses. 

The core is of the single magnetic circuit type, and built 
up of iron punchings 11in. by 7łin. and 14 in. by 41in. for 
sides and ends respectively, and 0'014in. thick. The net 
sectional area of iron in the core is 3°65 square inches. 
With an impressed E.M F. of “form factor” = 1:25, the 
density is 56:4 kilo-lines per square inch. (The term“ form 
factor" was introduced by Prof. Fleming to denote the 
ratio of the square root of the mean of the squares of the 
equi-spaced ordinates of а curve to the true mean value of 
the equi-spaced ordinates.*) The primary and secondary 
are wound on opposite legs of the core (see Figs. 1 and 2). 
The primary consists of two former-wound coils slipped into 
place side by side. The conductor is No. 13 S.W.G. 
double cotton-covered wire, and each coil consists of 
75 turns wound in three layers, thus making the total 
number of primary turns 150. The secondary is wound in 
aix sections on a wooden bobbin, as shown in the figures. 
The conductor in this case is No. 33 S.W.G. double silk- 
covered wire, and each coil consists of 1,600 turns, giving 
a total of 9,600 secondary turns. The primary coils are 
wrapped with a layer of tape half lapped and shellaced, 
and are slipped over a layer of composite mica on the core. 
The secondary coils are wound direct on the wooden bobbin, 
which is thoroughly baked and shellaced, and are covered 
on the outside with a few layers of tape. The ends of 
each secondary coil are brought out to a connection board 
and the ends of the primary are brought out to a similar 
board, which admits of various groupings of the coils. A 
water rheostat is connected in series with the primary, and 
forms a ready means of varying the secondary voltage. 
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The transformer as described was used for testing 
materials, the secondary voltage being varied in the tests 
from 2,000 to 8,000 volts. The windings, of course, can 
be proportioned for higher voltages to suit the specific 
requirements of one particular branch of testing. In the 
writer's opinion, such a transformer offers several advantages 
over the method of grouping several independent trans- 
formers in series, the primaries, of course, being in parallel 
across the mains. A transformer of this type is also very 
compact, the main function of such a transformer being 
simply to transform a low voltage to a higher one, and, 
therefore, the conditions are very different from those met 
with in ordinary lighting transformers.—A. D. 


REC e RE — —— 


LONDON TRAFFIC COMMISSION. 


Sir David Barbour presided over a further sitting of the Royal 
Commission on London Locomotion at Westminster on Friday. 

Mr. H. E. Haward, the comptroller of the London County Council, 
was the witness, and offered evidence as the financial position of the 
tube railway companies of London. He stated, in reply to questions, 
that the capital involved in tube railway undertakings, existing, 
authorised, and proposed, amounted to £50,257,000. This sum was 
made up as follows: tube railways now in operation, £7,518,000 ; in 
course of construction, £18,493,000; authorised, but not yet com- 
menced, £3,680,000 ; new railways, including extensions of existing 
railways, proposed by Bills as introduced into Parliament this session, 
£20,586,000. In regard to the financial position of existing tube 
railway undertakings, he gave details of the Central London, the City 
апа South London, and the Waterloo and City Railway. He wished 


* See '' The Alternate-Current Transformer," vol. 1, p. 583, second 
€ 


‘electric traction. 


financial particulars of the various companies. With regard to the raising 
of capital, he said that great difficulty had been experienced in raising 
capital for those enterprises. The Central London made.more than one 
‘unsuccessful attempt to issue its capital to the publie in the ordinary 
way, and its stocks were finally syndicated and issued in blocks. The 
Electric Traction Company, Limited, had allotted -to it £672,000 of 
the 4 РЕ cent. debenture stock. The Electric Traction Company was 
formed to construet the Central London Railway. 
that the issue of the Great Northern, Piccadilly, and Brompton 
guaranteee stock this year was unsuccessful, the underwriters having 
been left with 50 per cent. of the total. The methods of the Yerkes 
group of financiers illustrated very clearly the difficulty experienced in 
inducing the public to find the necessary capital for tube railways. 
Dealing with the cost per mile, he said that that varied very con- 
siderably. The Central London cost about £554,000 per mile, the 
Waterloo and City less than £400,000, and the City and South 
London £350,000. The traffic receipts of all three companies were 
increasing, and in this connection it was to be noted that each of the 


railways delivered its passengers right into the heart of the City. 


Working expenses he found ranged between 45 and 55 per cent. of 
the gross receipts, and showed a tendency to the former figure. 
Dividends, while showing an upward tendency, had been very 
moderate, in no case exceeding 4 per eent. Dealing with the question 
of raising the further capital required for tube railways, witness said 
that the public was interested in the raising of such capital in the most 
economical manner, and that was not likely to be done by a company 
which was unable to induce the public to subscribe readily its stock. 
The effect of an extravagant method of raising capital would be to 
inflate the capital of the company. Continuing, witness said that a 
company that could not readily obtain capital was also unlikely from 
time to time to take steps to improve its accommodation or extend 
its facilities where such involved the expenditure of capital. 
the parliamentary powers sought in the session of -1903 were ulti: | 


mately obtained, the public would be asked to subscribe a further 


238,500, 000 for tube railway undertakings. The prospect of that 
sum being raised at all was, he thought, remote, and he considered it 
improbable that any considerable sum could be raised economically. 
To pay working expenses, 5 per cent. interest on share capital and 
4 per cent. on loan capital would require the conveying of nearly 
: 600,000,000. passengers at a fare of 2d. each, which was a somewhat 
higher average fare than was probable. The three tube railways 
in operation carried less than 70,000,000 passengers per annum. 


Witness then dealt at considerable length with the financial, inter- 


arrangements, so far as known, of the Underground Electric Railways 
Company of London, Messrs. Speyer Bros., and the various statutory 


tube railways and other companies, and concluded by submitting а · 


statement showing the total sums spent or voted by the London 
County Council on capital account for tramways up to March 51 last. 
In that statement he had included an approximate computation of 
the further outlay involved in the schemes for purchase of farther 
lines, construction or extensions, and the conversion of horse lines to 
The amounts expended or voted up to March 31 
last was £3,650,000 for lines and equipment, including purchase, 
and £750,000 for power supply. The further outlay in. prospect. waa, 
estimated to be as follows: purchase of undertakings, £200,000 ; 
conversion of remaining undertakings, £2,720,000; and new lines 
already agreed to by the Council, including proportion of cost of 


street widenings to be charged to tramways account, £1,077,000. The 
total outlay, including addition for street widenings and contingencies, 


being estimated to amount to £11,422,000. There would be a sub- 
stantial decrease, no doubt, in the working expenses. The horse-car 
system was worked at about 94d. per car mile, while the estimated 
cost for electrical working was sometimes put as low as 6d., including 
all expenses connected with the supply of power.. i | 

The Commission then adjourned for the summer vacation. 
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APPOINTMENTS VACANT. | . 


Assistant Superintendent, Indian Telegraph - Department, 
Rs. 4,200 a year. Apply, Secretary, Judicial and Public Department, 
India Office, Whitehall, London, S. W., Aug. 1. Advertisement in 
previous issue. 

Electric Wiring Clerk of Works, Parish of St. Pancras, £3 per 
week. Advertisement in last issue. 

Estimating Engineer for large electrical works in the Midlands. 
Advertisement in last issue. i 

Electrician (working) for collieries near Durham. Advertisement 
in last issue. 

Representative.—Firm of manufacturers require energetic repre- 
sentative for developing sale of new type of transformers. 
ment in last issue. 

Switchboard Attendant, Corporation of Swindon, 27s. 6d. per 
week, Aug. 3. See advertisement in last issue. 


^ 
Consulting Electrical Engineer.— The Town Council of Bo'ness, - 


N.D., being about to introduce an electrical installation into the 
burgh, for which they have obtained a provisional order, are in want 
of the assistance of an electrical consulting engineer to consult and 
advise with them now and during the execution of the contract. 
Applieations by Aug. 1. 


Instructor in Mathematics. The Governing Body of the North. ' 


ampton Institute invite applications for the post of mathematical 

instructor, Aug. 24. See advertisement. 
Tramway Car Draughtsman, Permanent 

position to right man. See advertisement, 
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IRON AND STEEL. 

Political matters must as а rule be eschewed by technical 
papers, but when the political matters relate to economic 
questions they can only be dealt with properly by those 
well versed in business problems. At last Tuesday's 
meeting of the London County Council а very interesting 
topic was mentioned, about whieh a little more informa- 
tion is wanted. It was pointed out that the Council 
wanted some forty-two thousand pounds’ worth of steel 
girders. They asked nine firms to tender to supply 
within twelve months. Only four firms had tendered 
and each had asked for eighteen months, on the 
ground they were so busy. The other firms had 
declined to tender at all for the same reason. 
And then the Chronicle remarks, it throws a little 
light on the question of “dumping.” It does, but not 
in the manner the Chronicle would have us believe. 
With regard to this transaction there are many questions 
we should like answered. Who selected the nine firms, 
and why were those firms selected? Why was not the 
want advertised openly, and the work tendered for 
openly? Does Mr. Benn, or whoever may be the leading 
spirit in these hole-and-corner proceedings, wish us to 
believe that Great Britain cannot execute an order for 
forty-two thousand pounds’ worth of girders under 
eighteen months? What about the specification for the 
work? Is it of the usual London County Council type— 
interfering with business organisation that does not 
concern it at all, and compelling British makers to 
comply with certain things that foreign makers cannot be 
made to comply with, thus giving the foreign makers a 
huge preferential tariff, against which British makers are 
powerless. Why should manufacturers be harassed by any 
council? We have throughout this country a set of blatant 
humbugs—gentle and simple—crying “ free trade,” “ free 
trade.” Anathema to all who doubt free trade.” And 
yet these same men, whenever they have an opportunity, 
are the first to be protectionista, yes, and protect foreign com- 
petitors against their own neighbours whose money they are 
so lavishly spending. The firms selected by the wire-pullers 
of the County Council no doubt gave one reason, and that 
a valid one, but we very much doubt if it was the real one 
for not putting themselves to much trouble about the County 
Council or its requirements. We have never favoured 
this system of tender by selection. It has some excellent 
qualities, but, on the other hand, is open to every evil 
known in business circles. Some time ago it was a case 
of tramraile going to Continental makers; will these 
girders go likewise? Asa plain matter of fact the action 
of the London County, Council, as do the actions of other 
eouncils, play into the hands of manufacturers unfettered 
by restrictions, so that the competitors do not start level, 


‘If that is the conception of free trade or fair trade 


held in the Council, the sooner the fight of fiscal 
reform comes on the better. In the recently published 
return on iron and steel we get these figures with regard 
to steel. During the period 1890-1901 the production of 
steel in this country increased about 33 per cent., in 
Germany 300 per cent., in Belgium over 100 per cent. It 
is а serious question to consider what part of this increase, 
say, in Belgium, is due to the action of members of councils 
insisting upon eertain clauses in specifications which are 
very pertinent here, but practically а dead letter there. But 
the Government also has much to answer for in ite treat- 
ment of manufacturers. During the late war the navy and 
military authorities were somewhat hampered by the fact 
that all the carbons required for their search-lights had to 
be obtained from Germany. Concern was expressed by 
the responsible heads of these services that there were no 
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English manufacturers of carbons. This state of affairs is 
now altered, but the following approximate figures, the 
general accuracy of which we can guarantee, show what our 
English manufacturers have to face. Previous to January, 
1899, the wholesale price of a certain size of carbon stood 
at 72s. per thousand feet. Owing to competition in Germany 
the price then fell slowly to 64s., which killed the new 
German manufacturer. Immediately the price was 


raised by the ring to 82s. 6d. This was in April, | 


1900, and it stood at that figure until works 
had been established in England. The prices in 
Germany have not, we believe, been altered appreciably 
since, but the price for English contracts has been brought 
down to 53s. 8d., which is quite an unprecedented figure. 
It can fairly be presumed that it is an unremunerative one, 
as at 64s. a German competitor was compelled to close his 
works. The English factory is, of course, losing money, 
and the whole of the Government orders and those for 
corporations are going abroad on account of price. The 
starting of the English factory has reduced prices in 
England by 35 per cent., but only by reason of “dumping,” 
in which the Chronicle does not believe. Probably they 
will say it is just what any business folks: would do to 
crush а rival. We agree, but would ask the Chronicle, 
What chance has the English manufacturer of crushing his 
German competitors with the same weapon ? 


... ...... 


SUMMER YEARNINGS. 


The or bright and burnished, the tiles are shiny 


ean, 
And the paint on the machines is flaming new: 
But there’s nothing in the summertime like grass or arbor 


п; 
Unless it is the shade of ocean blue. 
The armatures are humming, as they take the load with 


вазе, 
And the piston’s throb makes tremors on the floor : 
But let me hear the rustling of the West wind through the 


trees, 
And the banging of the surf upon the shore. 


There's warmth from muck-lagged steam-pipes, there's light 
from arcs galore, 
There's a perfume of sulphuric from the cells : 
But О! for solar rays that from the outer heavens pour; 
And, for preference, the farmyard's soothing smells. 
The stokers chant their vespers, and the drivers breathe 
their woes 
(“ By-our-Lady " is the term they most adore) : 
But let me hear the bleat of sheep, the ripple song that 
flows 


From the moorland to the sand-befringéd shore. 


Hail the time of tidal motors 
tain’s flood 
Twists the winding on the spindle past the pole 
When the men who pull the switches will not hanker for 
the blood 
Of the fiend who first proclaimed the use of coal. 
For the summertime is with us, the load curve shrinketh 


Hail the time when moun- 


And the lust for Nature sweats from every pore. 
Take away that blasted feed pump! take away that glazed 
brick wall! 
Give me sunshine, and God's Peace, upon the shore. 
B. С.Н, J. 


FORTHCOMING EVENTS. 


меп and Steel Institute. Summer meeting, Barrow-in-Furness, 
September 1-4. 
and County Enginoers.—Méectings: Aberdeen, Aug. 20, 
21, and 22; Hastings, September 11 and 12. Detailed pro- 
grammes vill be i when definite arrangements are made. 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 
( Continued. from page 929, Vol. XXXI.) 


The following is a translation of one of the papers read 
before the above institution at their annual meeting in 
Mannheim. 


The Parallel Running of Alternators. 
BY H. GÓRGES. 


The steady running of alternators in parallel is а ques- 
tion which is still fraught with great importance. While, 
on the one hand, the increasing employment of the steam- 
turbine tends to lessen its import; on the other hand, the 
construction of large gas-engines has given the problem 
renewed prominence. Nor can it be denied that the 
difficulties of solution have increased with time. The 
causes of this are to be found, as we shall presently see, 
in the adoption of slower speeds and the greater econom 
effected in the use of materials, as a vonsequence of which 
the momentum of the moving parts for the same output of 
machine has been reduced. The phenomena which pertain 
to parallel running, more particularly in regard to the 
oscillations which occur, are of such a complex nature as 
to defy full appreciation without the employment of 
mathematics or graphic methods of illustration. But 
it will be useful, nevertheless, to attempt at least 
а qualitative explanation by simple argument. The 
principle of the conservation of energy is best adapted 
as a basis from which to trace the phenomena. But 
as we have here to deal exclusively with practically 
constant speeds, we shall do well to confine our attention 
to the consideration of the output. We will assume, in 
the first place, that one machine only is running and 
supplying current to an incandescent lamp load. In this 
case the flickering of the lights due to unsteady running 
will be inappreciable. There will, of course, be slight 
changes in the speed due to uneven turning moment, but 
the variation from the normal speed will affect the total 
output so little that we may neglect the variation and 
regard the speed as constant. In spite of this, the varia- 
tions in speed have an important bearing, since the excess 
of energy transmitted over the output yielded, neglecting 
for the moment the losses in the machine itself, must be 
stored up in the flywheel, and for this purpose changes of 
speed are necessary. The energy absorbed by the flywheel 
is proportional to the moment of inertia, the angular 
velocity, and the increase of the angular velocity per 
second. The moment of inertia is not quite constant, but 
varies slightly according to the position of the crank 
relative to the reciprocating parts. These variations are 
slight, however, as are also the variations in the speed, 
which we may assume to be the normal angular velocity, 
The flywheel may be regarded as ап accumulator of energy, 
which exerts a steadying influence on the speed. 

But the case is different if the machine works on an 
asynchronous motor load. The energy absorbed by the 
latter is proportional to the slip. When synchronism has 
been attained, it is approximately nil; it is positive for 
slower and negative for higher speeds. We must now 
determine the normal speed, and observe the variations 
from this. If the speed of the generator be increased, the 
output demanded from it will be greater accordingly, since 
the motor will then have a positive slip. While in the first 
case {һе load on the machine could be looked upon as 
independent of the slight variations of the speed, it is now 
directly proportional to these variations. The energy 
transmitted to the fiywheel is proportional to the speed 
variation per second, the load represented by asynchronous 
motors depending upon the speed variations themselves. 
It is obvious that in the second case the variations in 
speed must be less than in the former; for as the 
speed increases due to an excess of input over output, 
the output grows, and relative difference in acceleration 
becomes less. This effect, which is directly proportional 
to the fluctuation in the speed, is called “damping.” That 
is to say, asynchronous motors have a damping effect on 
the working of the primary machine. The regulating 
effect of the flywheel is naturally leasened. According as 
the slip of the motors at full load is reduced, the greater 
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will be the damping effect. Assuming the damping to be 
very great, then a very slight variation from the normal 
speed will cause a considerable augmentation or decrease 
of the load on the primary machine. Hence the machine, 
without any considerable change in speed, has to accom- 
modate its output to the fluctuating demand, while the 
revolving parts can no longer store up the excess energy 
consequent upon the variations in speed, upon which 
function their efficiency depends. 

We might assume, as a third condition, that our 
machine is working on a synchronous motor load. 
In this case similar phenomena occur as when 
several machines are working in parallel on a common 
network. We will consider the latter case. For the 
sake of simplicity we will assume that there is a 
constant voltage at constant frequency on the 'bus bars. 
This will be the case if the machines which furnish this 
pressure run with absolute uniformity and the load on the 
network is constant. Let us further assume that our 
machine is coupled to the 'bus bars. It receives a certain 
constant or periodically varying input from its driving 
: engine, and yields a certain output to the bus bars, which 
output we have now to consider. 'The excess must be 
absorbed by the moving parts, and the amount of deficit 
msde ap from the store so provided. But this is only 
possible if variations of speed occur. 

In the first place, the machine must run in synchronism— 
that is to say, with an equal number of poles at the same 
speed and with an unequal number of poles at speeds 
inversely proportional to the number of poles. It is 
further necessary that the phases of the E.M.F. supplied 
by the individual machines shall be approximately alike, 
and this necessitates a certain relative position of the 
rotating parts of the individual machines at each moment. 
We may therefore speak of а normal position which the 
machine should occupy at each moment. According to 
our assumption, this normal position would be maintained 
constant if it were once fixed and the machine then worked 
at absolutely constant speed. If, however, fluctuations 
occur in the speed, the rotor of the machine will vary 
from the position which it should occupy at any given 
moment, thereby causing lag and lead of the phases. 

Broadly speaking, in the case of machines running in 
parallel, it is the difference between the E.M.F. on light 
load and the pressure at the 'bus bars which governs the 
current yielded by the individual machines. If we regard 
the pressure at the ’bus bars as constant, then this difference 
in the case of continuous-current machines, though very 
small, is directly dependent on the speed. With alternat- 
ing-current machines the difference is very much greater, 
and far lees dependent on the speed than upon the lead 
and lag just mentioned. We may in the first approxima- 
tion neglect the direct influence of the speed, and have, 
therefore, a different set of conditions than with the con- 
tinuous-current machines. While, with regard to the 
latter, the armature position does not matter, it is of great 
importance with alternating-current machines. We regard 
as the normal position of the armature that in which the 
output obtained equals the mean input. A lead increases, 
a lag diminishes the output. We may regard the variation 
as directly proportional to the angular deviation from the 
normal position. 

Let us assume for the moment that the input be con- 
stant. Then, apart from the losses, the input and output 
at the normal position are equal—every lead results in an 
excess output and every lag in an excess input. A braking 
effect, therefore, results from the lead, and an accelerating 
force from the lag. This force, which obviously tends to 
bring the armature of the machine again into its correct 
position and so maintain the synchronism, is called the 
“synchronising torque." To be more accurate, we may 
describe the synchronising torque as that due to the 
difference between the input and output which occurs 
within unit deviation. So far we have not considered 
the damping. Let us now assume that the machine 
possesses either a natural or an artificial damping. 
Damping invariably exists if eddy currents can circulate 
in the field-magnet poles. In massive poles it will exist 
to a greater extent than in laminated poles, and where 
a damping winding is provided in a very much greater 
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measure. In order to observe the effects of the damping, 
we will assume the continuous-current excitation to be cut. 
off. The machine then behaves like an asynchronous 
motor connected to a live network. It runs light when 
exact synchronism has been attained. If its speed is too 
low the machine absorbs current, and if too high it yields 
electrical energy. Hence we have exactly the same 
behaviour as in the case of the generator, previously 
described, which supplied current to asynchronous motors. 
Its work is positive or negative and exactly proportional 
to the difference between the actual and the normal speeds. 
If we close the continuous-current field circuit, then we 
shall have to distinguish between two parts of the output 
yielded. The first part depends upon the lead or lag, and 
is independent of the speed; the second part depends 
upon the deviation from the normal speed, and is 
independent of the armature position. In parallel 
running we have, therefore, different outputs, whose 
algebraical sum must be approximately zero at any 
instanf. Of these outputs one is absorbed in the machine, 
and two different kinds are yielded up. The difference 
between the energy transmitted and the total output yielded 
is represented by the energy transmitted to or drawn from 
the flywheel at any moment. It is obvicus that exchanges 
will occur among the different outputs, which exchanges 
will vary widely according to the given conditions. In 
examining the phenomena it will be best to take simple 
cases first. 

Let us assume that the output of the driving engine. is 
constant and that no damping exists, as is the case with 
turbines. If, now, for any reason—for instance, an error 
of judgment in paralleling—a lead occurs, the output 
yielded will exceed the input at that moment. The fly- 
wheel is called upon to make up the deficit by yielding up 
the necessary energy at the expense of the speed. Although 
the lead is thus eliminated, the speed has now become too 
low, and a lag must consequently arise. But this is 
tantamount to reducing the load on the machine, and 
tends to an acceleration of the speed, so that the latter is 
gradually corrected, the proper speed being maintained 
when the amount of lag corresponds to a certain value. 

The oscillations of the revolving part of the alternator 
round the normal position may be compared to the action 
of a pendulum. As with the pendulum kinetic energy is 
converted into potential energy and inversely. We have 
alternately an increase and decrease of kinetic energy, and 
corresponding to these changes a decrease or increase of 
the energy transferred to the mains. Further we have a 
potential energy which is proportional to the lead. By 
means of the lead the machine is enabled to do certain 
work, whereby the lead is gradually eliminated.. This 
conversion of energy from potential to kinetic takes place 
in a period which may be termed the periodic time of the 
revolving part. This cycle, as in the case of the pendulum, 
is proportional to the square of the moment of inertia and 
inversely proportional to the square of the moment of 
synchronism. The length of swing—that is to say, the 
value of the lead—is determined by exterior causes. Just 
as we may give a pendulum a greater or lesser length of 
swing at will, the length of swing in regard to the lead is 
governed by chance irregularities in the driving. 

Should there also be damping, then a new source of 
energy will be present proportional to the variation of 
d. Thereby the cycles will be more or less hindered 
in their succession. Whereas previously a lead had as its 
only result an increase of the speed of the armature above 
the normal, we now obtain as a second consequence a direct 
increase of the output yielded. This also occurs when, 
perhaps, there is no lead. Thus we obtain in the damping 
a means of eliminating the oscillations more.or less quickly, 
and in so far the damping is always useful. When opposed 
by a very strong damping, the oscillations of the moving 
parts are entirely prevented. 

( To be continued. ) 


Electric Tramways Construction and Maintenance Co. 
The petition of E Horton and others, creditors, for the winding-up 
ef this company has been ordered by Mr. Justice Byrne to stand 
over till next sittings, negotiations being in progress for the sale of 
orders for the construction of certain proposed tramways. 
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UNIPOLAR MACHINES WITHOUT IRON.* 


The writer had two models of unipolar machines without 
iron made up, one being a motor and the other a generator. 
The former rotates due to a purely electrodynamie force 
‘when current is supplied to it. The latter delivers a current 
due to electromagnetic induction. As the inducing field 
was produced by an exciting coil, it was possible, partly by 
calculation and partly by measurement, to determine the 

ux for various positions of the circuit, and some interestin 
conclusions as to the action in unipolar machines could 
therefore be drawn. 
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Fig. 1 shows the construction of the motor diagram- 
matically. The brass cylinder, A B, carries a brass disc, C, 
metalically connected to it. On this the coil, C, is wound 
between hard rubber flanges, HH. One end of this coil is 
connected to Cand the other to the screw, P. Thecurrent 
comes from the source, E, to the mercury trough, Q, passes 
up the bent wire contact, D, into the coil and on to C, and 
then back to the source, E, through both ends (A and B) of 
the spindle. The motor rotates continuously on closing the 
circuit—a current of 20 amperes passing. The direction of 
rotation is independent of the direction of the eurrent. In 
the case in question the rotation was counter-clockwise 
looking from above, exactly as would have been the case if 
а permanent magnet were employed. 


Fic. 2 


The generator is shown in Fig. 2. Two coils, s, and s,, 
wound in the same direction, are carried on the brass 
spindle, bb. Current is passed through these coils from a 
battery by means of the slip rings, ғ, and r, The induced 
eurrent is collected at the brass discs, m and g, by means 
of contact springs. On connecting a mirror galvanometer 
between these two contacts, and rotating the apparatus by 
means of the cord k, a current is indicated which has the 
same direction relatively to the exciting field as in the 
ease of an ordinary machine. 

If the machine is rotated in the same direction as that 
of the current in the coils, ап induced current flowing in 
the spindle from g to m is set up. On reversing the 
rotation, the current direction is also reversed. 

In order to bring the measurements into agreement with 
the caleulations, various modifications of existing ideas 
were necessary. | 


* О. Grotrian in Annalen der Physik, 1903, p. 270, 
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BIRKENHEAD ELECTRICITY ACCOUNTS. 


The capital expenditure on March 31 last amounted to 
£73,841. Below we give abstracts of the revenue account , 
and balance-sheet for the past year. 


REVENUE ACCOUNT. 


Expenditure. £ s. 

Generation of electricity ..................... . 1,964 15 0 
Repairs and шаїпїепапсө....................................... 292 11 8 
Finns p 515 71 
МівсеПацбопе:. : гое ——— MR 244 16 9 
Management expenses ............ m ——— 752 7 9 
Balance carried to net revenue account... ................. 5,856 9 11 
£9,624 6 2 

Income. i £ sd. 

Bale of currennnnnd‚n . 9,065 10 11 
Rental of meters ............................................... 496 910 
Rontal of motors... e creer inrer re xxn ra nee pan pes 719 0 
Oharges for work йопе.......................................... 54 6 2 
£9,624 2 


BALANCE-SHEET. 
Property, Outlay, and other Assets. 


FSI WE xD £2,786 15 10 
pr. qa 7,190 0 8 
BBl. as наа 19,955 8 10 
ACCUMULA ЮГЕ NETT 1, 6 4 
Ulf · RWWA. E EE Ced 54,150 17 10 
fe... ĩ⁵ ТАЕРЕРР ИНТЕРНИ 5,405 0 6. 
Electrica] instruments, eto 1.668 10 8 
Engineer’s commission, etea—ö—w . 1.791 14 0 
Printing, stationery, etomüꝛUUUUUPUll . Z . . 196 7 7 
General e,, рза ааай анлы 55 15 3 
Publio: lam] зле eere tentus вва EE ADU VERE EVE АЗ 2,149 11 1 
Nen Z 5.510 11 0 
en.. 8 2.911 11 4 
South. вано ьо 9,072 19 1 
| Qo. m 95 13 11 
Sundry дерфогв..............................................3..... 4,468 3 7 
£96,812 7 6 
Liabilities. £ s.d 
Loans on mortgage .................................. ——— Ü 68,264 2 3 
Sinking fenden 8 енга 3,735 17 9 
23 per cent. redeemable stock... q TS 18,608 12 8 
Stock redemption Гапа......................................... 1,391 7 4 
Sandry creditors. sss нанава aes 178 17 1 
Renewals аесойп{в............................................... 996 010 
North and South Wales Bank . 5,637 9 7 
£96,812 7 6 


: —— 9 
WIMBLEDON ELECTRICITY ACCOUNTS. 


The capital expenditure on March 31 last amounted to 
£100,201. Below we give abstracts of the revenue account 
and general balance-sheet, together with statement of 
electricity sold, generated, etc. 


REVENUE ACCOUNT. 


Generation of Electricity. £ s.d. 
Coal or other fuel ............................................. 5,876 15 7 
Qil; CC NI m 449 3 7 
bro qM 921 13 9 
Repairs and maintenance . q 284 15 6 
Distribution of electricity —repairs, maintenance, etc. 114 19 7 
Public Lamps. 
Attending and repa it...... . 784 0 3 
Renewals of Іатрв ................................... hene 9113 4 
Rents, rates, taxes P ꝛ˙ 8 439 19 10 
Management Expenses. 
Salaries— viz. : Engineers’ department .................. 724 18 7 
Себа ri REPE 261 12 3 
Stationery and printing 127 14 3 
General establishment charges .............................. 182 18 7 
Law and parliamentary and special charges ............ 104 7 5 
Total expenditure ....................................... 8,564 12 6 
Ainount carried to not revenue account 7,107 15 6 
£15,472 6 0 
Cr. £ s.d. 
Sale of current per meter 9650 7 7 
G ⁰ðw ͥ mr 18 5 0 
Publi: lighting gs дыка р: БОО» 5,405 11 2 
15,067 3 9 
Less bad debts written oll. . . 6716 4 
14,999 7 5 
Rents and sund riese . 475 18 7 


£15,472 6 0 
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BALANCE-SHEET. 


Dr. Liabilities, 2 4. d. 
„ гызга тааваараа 102,857 4 8 
Sundry сгейїбогв.................................... 2 . 1,895 15 6 
Reserve fund account . 50 0 0 
Due to treasurer on revenue account ..,.................. 5,914 10 65 

£109,167 10 7 

: Assets. £ 

Capital account „%%% 8 100.201 15 0 
Btores on n“. ? 1,628 16 0 
E а ал ашны кока кабына URS 5,914 10 5 
Securities held (cost price 2 500 0 0 
Oash .............. Ghee er екан (—— 2,922 11 2 

£109,167 10 7 

STATEMENT ОР ELECTRICITY GENERATED, SOLD, ETC. 
Quantity атаа p UES PER E Ии ИА 1,157,084 
А üblie lamps 511,152 
Quantity sold (Private consumers by meter ... 600, 1,011,998 
Quantity used for works lighting . 18,214 
Total quantity accounted Їот....................................... 1,030,212 
Quantity not accounted folllljyõůõu 126, 
Total maximum supply demanded (kilowatts) ............... 603 
Number of public lamps : 1,091, equivalent to 4,486 8-c. p. lamps. 


TRADE NOTICES AND NOVELTIES. 


Edgewise Instruments. 


The illustrations herewith show a departure made by Messrs. 
Everett, Edgcumbe, and Co., 151-152, Great Saffron-hill, 
Holborn-circus, London, E.C., in the manufacture of their 
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small ammeters and voltmeters. In these edgewise instru- 
ments a scale 4Jin. long is obtained —that is to say, of the same 
length as the ordinary round instrumenta 7in. or Sin. in 
diameter — whereas the actual space occupied is only 6jin. by 
Bin. The actual saving in space is really considerably greater 
than these figures would seem to indicate, owing to the fact 
that from their convenient shape they enormously simplify the 
setting out of the board, as theycan be fitted in between switches, 
etc., or ean be placed horizontally along the top of the board. 
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The meters are supplied in two distinct forms either for 
mounting on the surface of the switchboard (Fig. 1), or for 
letting into it (flash type, see Fig. 2). Esch type can be 
supplied either with horizontal or vertical scales, as preferred. 
Messrs. Everett, Edgcumbe, and Co. supply these instruments 
either of the dead-beat moving-coil type or of their moving-iron 
type. The latter are fitted with their well-known *'air- 
damping" arrangement, whereby, without any friction what- 
ever, that absolute dead-beatness is obtained which is so 
essential for motor work. Now that such compact and work- 


manlike meters are obtainable at a reasonable price, everyone | 
installing an electric motor should make a point of inoluding, if 
not a voltmeter, at any rate an ammeter, to act not only as a 
check on the efficiency of the motor and the plant which it is 
driving, but also as a great preventive of breakdowns. 


British Thomson-Houston Round-Bulb Electrice Lamps. 


For window or other decorations, and for all installations 
where a short bulb is desirable, the British Thomson-Houston 
Company supplies a specially-designed round-bulb lamp. As 
apparent from the acoompanying illustration, this lamp is neat 
and compact, and readily lends itself to artistic treatment. 
The filament is arranged in spiral form, and is supported by a 
siogle anchor, which gives mechanical strength to the carbon 
without casting shadows or interfering with the life of the lamp. 
The cap is fixed to the glass with a non-hygroscopic mate 
This construction renders the lamp suitable for use in damp or 
exposed places. The round-bulb lamp is 3jin. long and 2410. 
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in diameter. The efficiency of this lamp for difterent candle- 
powers and voltages is given in the following table : 


Voltage. Oandle-power. Efficiency. 
100 to 125 ..................... 89 ! 4 watts per c. p. 
100 to 199 ĩð Ie Seen: 5:5 M 
200 to 250 ..................... 8 4: i 
200 to 250 ..................... l6 зергери 3° - 


LEGAL INTELLIGENCE. 


TELEPHONE COMPANY'S POWERS. 


On the 23rd inst., in the City of London Oourt, Judge Rentoul, 
K.O., heard an application by Mr. Henry Lazarus, Bushey Heath, Herts, 
for an interim injunction restricting the National Telephone Company, 
Limited, from disconnecting his telephone, 

Mr. Murphy, for the plaintiff, said that the case was of immense 
importance to all users of telephones, especially as there was a oom- 

titive system in the shape of the General Post Office. Plaintiff had 
bes on the telephone for two years, and he paid £3. 10s. a year. 
Five days before the second year was completed he received a letter 
from the company saying they intended increasing the charges, and if 
he did not sign the new agrecment sent him he would be cut off. 
And, much to his inconvenience, he was. Six months’ notice should 
have been given of the intended disconnection. 

Mr. Gaine, for the Telephone Company, said they were not bound 
to give the plaintiff any notice of their intention to cut him off the 
service. 

Judge Rentoul remarked that that was a very strong proposition. 
Some men would rather remove than be without the шко, Не 
did not think the company ought to treat the plaintiff as they had 
done. They ought to give him reasonable time to make other 
arrangements, At the same time he could not nt the interim 
injunction asked for as the wires had been severed. There was no 
means to enforce the Court's order if it were to make one. 


ALLEGED DEFECTIVE FITTINGS. 


At the Portsmouth County Court, before his Honour Judge Gye, 
Mr. T. E. Fiford, electrical engineer, of Southampton, sued Mr. Scullard, 
of Totterdell’s Hotel, Portsea, for £75. 3s. 2d., less £35 paid on 
account, for the installation of the electric light at the hotel. 
Plaintiff deposed that he put in electric light and bells in 1902, and 
the fittings passed the Corporation teste, Within a day or a day and 


THE ELECTRICAL ENGINEER, JULY 81, 1908. 


175 


a half of the tests being completed, to meet the insurance company’s 
conditions, plaintiff was refused admission. The plaintiff, closely 
uestioned, declared that the wire was properly insulated, and that 

e work was well and properly done. 

Mr. W. S. Foal, superintendent of the Portsmouth Corporation 
electric supply works, said a test was made at the end of February of 
last year, but it was not satisfactory. Another test was made, at 
which he was not present, but his assistant was. It was a test of the 
insulation, and the assumption was, if satisfactory, there would be 
no leakage of the wires. It was no part of the duty of the Corporation 
to pull up the work and examine it. 

Mr. C. F. Quick, an electrical engineer, for the 3efence, said he 
made a careful survey of the fittings at the hotel alleged to have been 
made by the plaintiff, and he declared that they were dangerous. It 
was not indisrubber that was used on the wires for the insulation, but 
а composition, and he considered the switches very defective. They 
were of a German make. The whole of the pu had to be re-wired. 

His Honour gave judgment for plaintiff for £3 on the claim. 


LONDON MOTOR OMNIBUS COMPANY. 


In the Chancery Division on Friday, Mr. Justice Byrne, in the case 
of Hart v. the London Motor Omnibus Oampany, Limited, appointed 
a receiver of the company’s property. The plaintiff is a holder of 
debentures which had become payable ; interest was in arrear, and 
execution had been threatened. Several other actions had also been 
instituted against the company. 


COMPANIES’ MEETINGS AND REPORTS, 


CITY AND SOUTH LONDON RAILWAY. 


The ordinary general meeting of the proprietors of this railway was 
held at the offices, Finsbury-pavement, on Tuesday, Mr. О. G. Mott 


presiding. | . 
The report of the directors for the half-year ended June 30 stated 
that the receipts from all sources for the past half-year amounted to 
£81,770. 7s. ba., and the cost of working has been £37,919. 3s. 3d., 
leaving a profit of £43,851. 4s. 2d. Inclusive of the balance brought 
forward from Dec. 31 last, the net revenue account shows an aggregate 
total of £45,378 2s. After making provision for the debenture stock 
interest, and the transfer to the renewal fund of £1,500, a balance 
remains available for dividend of £33,006. 9s. 11d. Oat of this sum 
the directors recommended that the full dividend of Б per cent. per 
annum be pes on the prefetence stocks 1891, 1896, and 1901, and 
that a dividend at the rate of 23 per cent. per annum be paid upon 
the consolidated ordinary stock for the half-year, leaving a noe of 
£1,500. Os. 114. to be carried forward to the next account. The 
directors regret that although the receipts of the line show a small 
increase over those of the corresponding period of last year, some 
addition to the expenses, together with а larger amount of interest 
payable on the debenture and preference stocks, have necessitated a 
ecrease of 4 per cent. in the dividend. The appeal in respect to the 
Se са to be paid for the site of the station under St. Mary 
Woolnoth Church having been decided against the Company, an order 
was made that the whole amount awarded should be paid into court 
ther with the accumulated interest, amounting in the whole to 
, 904. 48. 3d. (in addition to £81,350 already paid into court), and 
this has been done, the necessary funds having been raised by the 
issue of preference and debenture stocks. The questions involved 
being of such great im nce to the Oompany, the directors propose 
to the case to the House of Lords, where they hope they may 

obtain а more favourable decision. 

The Chairman stated that the Bill which the Company had obtained 
this session for the extension of the line to King's Cross, St. Pancras, 
and Euston, including the transfer of the undertaking of the City and 
Brixton Railway to the Company, had not yet received the Royal assent, 
and therefore no business would be proceeded with under the notice 
which had been given that day for the extraordinary general meeting. 
He reminded the proprietors that when they met a year ago the 
directors were able to recommend an increase in the dividend over 
that for the corresponding period of the year before of no less than 
13 per cent. This large increase was due, in the first pao to the 
extension to Islington, but also very considerably to the fact that 
the horse tramways were at the time being reconstructed во aa to 
be worked by electricity. The Company this year had not benefited 
as they did а year ago by the interruption to the tramway 
service ; on the contrary, they had to meet very considerable 
opposition from the improved working of the tramways. The result 
been that а great deal of traffic—and especially short-distance 
traffic—had been attracted away from their railway for the time 
being. When he stated that nearly half of the fares taken by the 
electric trams did not exceed 4d. for each person, it would be 
understood that the competition with the railway was very keen, 
none of their own fares being less than 1d. He moved the adoption 
of the report and accounts. 

Mr. C. 8. Grenfell seconded the motion, which was carried 


nnanimously. 


GENERAL ELECTRIC. 


The ordinary general meeting of the shareholders in this Company 
was beld on Friday at the offices, Queen Victoria-street, Mr. G. Byng 


presidi А 
The report of the directors for the year ended March 31 last states 
that the net trading profits and income fro:u investments, etc., amount 


to £94,581. 14s. Ad.; less loss at Witton works, £20,001. 11s. 7d. ; 
leaving £74,380. 2s. 9d. After deducting depreciation and debenture 
interest, amounting to £22,349. Os. 7d., there remains a balance of 
£52,031. 2s. 2d., out of which the dividend on the preference shares at 
the rate of 5 per cent. for the year has been paid, absorbing £12,500, 
leaving an available balance of £39,531. 2s. 2d. The directors recom- 
mended that this sum should be appropriated as follows: payment of 
managing directors’ and employés’ bonus, £3,953. 2s. 2d. ; dividend 
on ordinary shares at the rate of 5 per cent. for the year ended 
March 31, 1903, £14,419; reserve account, £21,159. The reserve 
account stands in the accounts at £39,051. 2s., being the amount of 
undivided profits as at March 31, 1902. The proposed old a dale 
of the undivided profit of the year ended March 31, 1905, amounts 
to £21,159, giving а total of reserve account of £60,210. 2s. The 
trading profit derived from the general business of the Compan 

has shown an increase in almost every department, and the net t 
must be considered satisfactory. On the other hand, the establish- 
ment of the new works at Witton, involving the teaching and training 
of new workpeople and entailing expenses inseparable from the oreation 
of а mew industry in this country, has ocoasioned a loss during the 
first year's working. The directors have thought it prudent to write 
off the whole of such loss this year. Nevertheless they have, by 
reducing the dividend on the ordinary shares, still been able to place 
an amount to reserve that is up to the standard of previous years. The 
engineering works at Witton are now well provided with orders, and 
there are indications that they will add materially to the profits of the 
Company in the coming year. During the year further 2,422 ordinary 
shares have been allotted to the directors of the Company and members 


of the staff at par. 

The Chairman, in moving the adoption of the report, said that the 
feature of the balance-sheet was that all the money obtained when 
the Company was formed, and also some of the profits, had now been 
invested for the purpose stated in the prospectus—for building up a 
large manufacturing establishment at Witton, near Birmingham, in 
addition to the London and Manchester works. The item of £83,558 
was almost entirely composed of additions to the buildings and plant 
at the works there. The Board had so far spent upon the Witton 
works about £250,000, and had created factories which in some respects 
compared with the best in England. To the large ergineering and 
carbon works they had added during the year the extensions to the 
ironfoundry and the tube works. Не regretted that the Board had to 
record a loss of £20,000, which considerably reduced the profits to be 
divided. This loss had occurred at the Witton works. The major part 
of this sum was due to exceptional circumstances, and really in no 
way detracted from the fact that the works themselves were in good 
condition. No fear need be felt of a recurrence of such a loss. The la 
amount of the Witton deficit came from the carbon works, and it was 
mainly due to what must be called unfair foreign competition. The 
Company were making carbons even better in quality than the German 
production, and the three largest foreign manufacturers had now 
decided to reduce their prices to a level which would be unremunera- 
tive to the Company, and, with a view of killing the British manu- 
facture, they were prepared to work at а loss to themselves in this 
country until they had achieved their object. The Admiralty, the 
War Office, and many other Government and publio bodies had 
assured the Oompany of their support in spite of the price 
regulated in the way he had mentioned, and with this help, and 
the fact that they were able to obtain the raw material at a 
lower price than the Germans could obtain it, he still trusted 
to be able to keep the carbon factory going until the time 
came when the country saw the folly of free imports dizected solely 
against the English manufacturer. The Company's experience in 
earbons must prove to anybody that to establish а new industry in 
this country was practically an impossibility under the 5 system. 
He hoped sincerely that manufacturers would eventually obtain their 
legitimate share in both the home and the Colonial markets. When 
that happened shareholders might see their large works extended 
enormously, and the number of their workmen, which now reached 
about 6,000, doubled very, shortly. | 

Mr. Max Byng seconded the motion, which was adopted. 

The Chairman, in reply to questions, said that the carbon works 
would in time have to be shut up unless the Oompany obtained 
protection. 


EASTERN TELEGRAPH. 


The general meeting of the shareholders in this Company was held 
at River Plate House, Fiasbury-circus, on Wednesday, Sir J. Wolfe 
Barry presiding. 

The Chairman, in moving the adoption of the report (vide last 
issue), said it should be clearly understood that the increase in the 
receipts was not owing to the reductions in the rates; in fact, the 
effect of these reductions in themselves was—at least at present—in 
precisely the оо direction, for with the exception of the Oape 
joint-purse traffic, there was а considerable reduction in the amount 
received during the half-year from the places which had benefited by 
the reduced rates. One of the strong features of the Company was the 
variety of sources from which their revenue was derived. If there were 
a temporary reduction in the receipts from one or more sources, 
owing to reduced rates or other causes, there might be a correspond- 
ing increase in some other direction which enabled the Company, as in 
the half-year under review, to maintain their revenue. The Board 
had for some time been impressed with the necessity of the Company's 
being in the forefront of scientific developments in cables and cable 
instruments, and they decided, in conjunction with the Boards of 
the associated oompanies, to offer to Sir Oliver Lodge the post of oon- 
sulting scientific adviser—a position which, he was glad te say, Sir 
Oliver Lodge had accepted. The whole of their present power to issue 
further capital was £168,685. The Board knew of nothing at present 
to neoessitate any increase in this power, but, judging from past expe. 
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rience, submarine cable enterprise developed rapidly, and it might, 
perhaps, be advisable before very long to ask the stockholders to grant 
them some little further power to increase the ordinary and prefer- 
ence capital, as well as the 4 per cent. mortgage debenture stock. 
The International Telegraph Conference was held in London from 
May 26 to the 10th inst., when various rules and regulations were dis- 
cussed and amended, and some tariffa were revised, but the revenue 
would not be materially affected by any of the revisions adopted at 
the conference, He had nothing to add to what he had said on former 
occasions respecting the subject of wireless telegraphy, which the 
directora had always thought would not rival, but would prove a usefal 
adjunct to submarine telegraphy. The Company had installed the 
system on some of their ships, and had found it useful. He next 
referred to the fact that after prolonged negotiations the Eastern 
Extension Company had come to a provisional understanding which, 
although necessitating considerable concessions, would bring them 
into intimate and satisfactory business relations with the Commercial 
Pacific Company. The latter's cable was open for traffio between 
Manilla and the United States on the 25th inst., and various reduc- 
tions in the tariff by the Company’s route were brought into force on 
the 15th inst. These reductions would no doubt have a considerable 
effect on the revenues of the associated companies, but he believed 
that they would in the long run not only prove of the greatest possible 
advantage to the telegraphing publie, but that they would also put 
the companies on a very firm and solid basis in the Pacific Ocean. 

Sir J. Denison-Pender seconded the motion, which was unani- 
mously adopted. 


NATIONAL TELEPHONE. 


The ordinary general meeting of the shareholders in this Company 
was held at Hamilton House on the 23rd inst., Sir Henry Fowler, 
M.P., in the chair. 

The Chairman, in moving the adoption of the report (vide issue of 
17th inst.), stated that the net result of the half-year's working was a 
profit balance of £377,994. At their meeting six months ago he 
stated that the amount paid by the Company to the Post Office for 
royalties was £154,000 for the year 1902, and for the past half-year 
they had had to pay £81,930, which was a heavy burden on their 
income. The profit balance was £32,783 more in the past half-year 
than in the corresponding period of the 8 year, but as they 
had had to pay £6,165 more to the Post Office the net increase in the 
Company's income was £26,618. The rentals carried forward for 
unexpired terms of running contracts amounted to £874,383, against 
£821,397 а year ago. The available balance of revenue was 
£239,748, out of which the directors proposed the payment of 
the half-yearly dividends on the first, second, and third prefer- 
ence shares, 6 per cent. per annum on the preferred stock, 
and 5 per cent. per annum, compared with 44 per cent. hitherto, 
on the deferred stock. Their position was satisfactory both as 
to their plant and their staff. In the past half-year they expended 
on entirely new work £334,115, in addition to many thousand pounds 
more than the amount spent in the June half of 1902 in maintaining 
the efficiency and the full value of the existing plant. In & company 
like theirs everything depended on this being done, and ae there was, 
perhaps, a more rapid depreciation in telephone plant than in many 
other plants, the directors intended, in order fully to maintain it, to 
continue to take large sums from revenue. The business of the Com- 
pany in London was increasing very considerably, as was also that of 
the Post Office, and the present arrangement justified what had pre- 
viously been said at their meetings—namely, that there was room in 
London for the systems both of the Post Office and of the Company. 
The number of their telephone messages—taking the call and the 
reply—reached the enormous figure in the past half-year of 922,875,000, 
compared with 787,311,000 in the June half of last year, while the 
number of the home telegrams of the Post Office for the year ended 
March 31, 1902, was 82,000 000. He thought that these figures gave 
ап admirable summary of the Company's progress. 

Mr. George Franklin (Sheffield) seconded the motion, and it was 
unanimously adopted. 


EDMUNDSON'S ELECTRICITY. 


The ordinary general meeting of the shareholders was held on 
Thursday last week at the offices, Broad Sanctuary-chambers, West- 
minster, Mr. Francis E. Gripper presiding. 

The Chairman, in moving the adoption of the report, stated that 
the total profits from the various sources named amounted to £56,954, 
to which had to be added the balance of 26,179 brought forward. 
After paying the interest on the debenture stock and the dividends 
upon the preference shares, and after allowing for the interim dividend 
upon the ordinary shares, £37,257 remained to be dealt with. The 
Board recommended that £5,000 should be written off the goodwill 
account, that £9,274 should be added to the reserve fund, and that a 
dividend at the rate of 9 per cent. per annum for the half-year should 
be paid on the ordinary shares, making a total distribution of 7 per 
cent. for the year. This would leave £11,733 to be carried forward. 
That amount was larger than usual, but the directors felt sure 
that the shareholders would approve the Board's policy of conserving 
the resuurces of the Company as much as possible in the early years 
of their existence. During the year issues had been made of 20,000 
preference shares and £40,000 debenture stock, and the premiums 
received on these issues, amounting to £16,725, had been added to 

the reserve fund. Including the sum proposes to be carried from 
' the revenue account, the reserve would now be increased from 
£14,000 to £40,000. The fresh capital which had been raised had 
been required for the cempletion of new works and the necessary 
extensions of those already existing. Since the last report the 
Company had opened new electricity works in nine fresh towns, 
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There were now 28 central stations actually at work, and during 
the year the increase in the lamp connections had been over 163,000, 
with an additional 38,000 applied for and waiting to be dealt with. 
The most important new work in view was in oonnection with the 
Lancashire Electric Power Company. 

Mr. W. R. Davies seconded the motion, which was carried. 


DUBLIN UNITED TRAMWAYS. 


The half.yearly meeting of the shareholders in this Company was 
held in Dublin on Tuesday, Mr. William M. Murphy presiding. 

The Chairman, in moving the adoption of the report, said the most 
interesting апа the most encouraging item in the accounts was the 
continued increase in their receipts. This increase amounted in the 
half-year to £5,610. The traffic receipts actually increased by £5,749, 
but there was a falling off of £234 in the advertising receipts, but this 
reduction was owing to temporary causes, and the directors hoped not 
only to recover the loss, but to increase the receipts under this head. 
Looking back a year, the receipts for the last half-year were £10,730 
more than they were two years ago, indicating a steadily progressive 
business, The company had effected a saving of £1,093 in the cost of 
generating electric current. Under the head of general maintenance there 
was an increase of £2,764, the increase in the cost of car bodies, car 
trucks, and electrical equipments accounting for £1,467. The mainten- 
ance of the engines, electrical plant, boilers, etc., at Ringsend exhibited 
а small saving, and there was an increase of nearly £400 under the 
head of buildings, which was occasioned by making good the effects 
of the great storm of February last. The increase of £760 in the 
maintenance of the overhead line was largely due to the same cause. 
The increase of the traffic expenses of £874 was nearly all in the 
item of wages, and this was duly accounted for by the fact that the 
mileage covered by the cars was more than 50,000 miles in excess of 
last year. The most serious increase in their expenses, amounting to 
£3,230, was to be found in the account for general charges." The 
greater part of this increase—namely, £2,125—was due to rates and 
taxes, which reached within a few shillings of £10,000 for the half-year. 

Mr. Percy Bernard seconded the motion which was adopted. 


DIRECT UNITED STATES CABLE. 


Presiding over the general meeting of the sbareholders in this Com- 
pany at Winchester House, E. C., on Tuesday, Mr. E. M. Underdown, 
K.C., said that for more than & year the Company had had no expenses 
for repairs, aud in this it was extremely fortunate, but this state could 
not be expected to continue, and renewals aud repairs would have to 
be made from time to time. During 26 years the Company had received 
£255,532 in interest on the reserve fund account, or an average of 
£9,828 per annum ; repairs had absorbed £228,829, or an average of 
£8,800, which was less than the interest obtained on the reserve tund, 
so that what was earned was clear profit to the business. Another 
favourable feature was that during repairs and interruptions the Com- 
puny retained its same earnings during the first year owing to the fact 
that it shared in the earnings of the pool companies. With regard to 
Marconi and other wireless telegraphic systems, he never did, and did 
not now, think that they were to be taken seriously in regard to traffic 
across the Atlantic. Shareholders need not be under any apprehension 
in that respect. The International Telegraphic Conference had been 
held in England, and the results had not iu any material degree 
affected the position of the Company. 

The report was adopted. 


ANGLO-AMERICAN TELEGRAPH. 


The report of the directors states that the total receipts from Jan. 1 
to June 30, 1903, including the balance of £1,706 brought forward 
from the last account, amounted to £184,461. The traffic receipts 
show an increase of £9,297 as compared with the half-year ended 
June 30, 1902. The total expenses for the half-year, including the 
repair of cables, etc., amounted to £65,893, being an increase of 
£6,962 as compared with the corresponding period of 1902. The cost 
of repair of the 1873 cable to June 50. amounting to £12,190, has 
been charged to the renewal fund. The directors, under the powers 
conferred upon them by the articles of assosiation, have, before declar- 
ing the net profits, set apart the sum of £12,000 to the renewal fund, 
leaving a balance of £106,468. One quarterly interim dividend of 
15s. per cent. on the ordinary stock and of £1. 10s. per cent. on the 
preferred stock was paid on May 1, 1903, absorbing £52,500, and a 
second quarterly dividend of 15s. per cent. on the ordinary stock and 
£1. 10s. per cent. on the preferred stock, amounting to £52,500, will 
be paid on Aug. 1, 1903. The balance of £1,468 will be carried 
forward to the next account. The cables and land lines of the Com. 
pany are in good working order. 


WATERLOO AND CITY. 


The report of the directors for the half-year ended June 30 last 
states that there had been no change in capital account during th» 
half-year. Gross receipts, less Government duty, amounted to 
£17,438, and the working expenses to £8,022, being at the rate ef 
46 per cent., as compared with 44 84 per cent. for the corresponding 
period of 1902 The balance available for dividend, after providing 
for interest on debenture stock, is £8,945, and a dividend at the rat- 
of 34 per cent. per annum on the ordinary stock is recommended, 
leaving £170 to be carried forward. The number of passengers carried 
during the past six months, exclusive of season-ticket holders, was 
2,281,155, showing an increase of 41,759 over the number carried iu 
the SOR poanie ron of 1902. The season-ticket holders on June 30 
last numbered 1,244, as against 1,197 at the end of June, 1902, 
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NEW COMPANIES REGISTERED. 


Bath Electric Manufacturing Company, Limited.—Capital, 
£15,000. Objects: to adopt an agreement with H. V. Kramer and 
J. A Steven; to acquire and turn to account certain inventions in 
relation to electric motor controllers and resistance material, and the 
patent rights for such inventions, and to carry on the business of 
electrical engineers, electricians, etc. 

Automatic Circuit Breakers, Limited.—Capital, £100. Objects: 
to acquire and take over the rights and obligations of H. J. Swirles, 
H. Swanton, and R. Starke, under an agreement between the said 
Н. Swanton and R. Starke, and to carry ор the business of electrical 
and general engineers, manufaeturers of, agents for, and dealers in 
circuit breakers, dynamos, engines, electrical appliances, etc. 

Electrical Engineering Company of London, Limited.— 
Capital, £1,000. Objects: to construct and maintain cables, wires, 
accumulators, lamps, and works ; to generate and supply electricity ; 
and to carry on the general business of electricians, electrical and 
mechanical engineers, manufacturers of and dealers in electrical appa- 
ratus, suppliers of electric light, etc. 

Reliance Electric Company, Limited. —Capital, £1,000. Objects: 
to carry on the busincss of electrical and mechanical engineers, elec- 
tricians, suppliers of electricity for light, heat, power, or other- 
wise, eto. | 

British Tramways and General Construction Company, 
Limited.—Oapital, £300,000. Objects: to carry on the business 


of financiers, concessionnaires, capitalists, owners and workers of 


railways, tramways, electric light, traction, and power works, etc. 

Torquay and District Motor Omnibus Company, Limited.— 
Capital. £10,000. Object: to provide a service of motor omnibuses 
for Torquay and district. 


British Electric Separating Company, Limited.—Capital, . 


£6.000. Objects: to acquire the business of tin strippers carried on 
at Swansea by Н. A. Leaver a3 Н. A. Leaver and Co., and to carry 
on the business of stripping tin from tinplate scrap and other articles 
by electricity or otherwise, and any other business connected with the 
electro-deposition of metals. 


PERSONAL. 


Engineers generally and tramway engineers in particula? will join 
with us in congratulating Mr. A. Baker, general manager of the 
London Oounty Council tramways undertaking, on his appointment 
to a similar position under the Corporation of Birmingham. In 
securing Mr. Baker to advise them in carrying out their scheme for 
tlectrifying the city tramways, the Corporation of Birmingham have 
accomplished a master stroke, and by his new appointment Mr. Baker 
will increase his salary frum £1,000 to £1,500 per annum. During 
the time he has filled the responsible position of manager of the 
London County Council Tramways Department, Mr. Baker has proved 
himself to be an excellent administrator. His reputation asa tramway 
manager was made at Nottingham. Entering the service of the local 
company in 1878, he succeeded in bringing prosperity to the concern, 
so much so that the shures during the period of his managership 
rose from 60s. to par—i.e., £10. He continued to control the 
undertaking when the municipality took it over from the com- 
pany, and was responsible for the conversion of the lines from 
horse to electric traction. Mr. Baker has been with the County 
Council since 1899, so that а good part of the work conscquent on 
the decision of the County Council to electrify their lines has fallen 
upon his shoulders, and his success in this direction specially recom- 
mend him to Birmingham, where a similar decision was recently come 
to. We wish Mr. Baker all success in the onerous and responsible 
duties which lay before him. 

We understand that the Bradford Tramways Committee propose to 

increase the salary of Mr. O. J. Spencer, tramways manager, from 
£500 to £700 per annum, with a yearly advance of £100 for three 
years. 
Owing to the illness of Mr. D. Scott, traffic manager in the tramway 
department of the London County Council, whose salary is^ £550 a 
year, the Highways Committee propose to terminate his engagement 
as from Dec. 31 next. 

Mesers. А. Н. Sears and T. W. Graves have been appointed electric 
inspectors under the London County Council at a commencing salary 
of £175 a year each. 

The resignations of Mr. G. H. Rhodes, chief assistant in the electric 
lighting department, Birkenhead, and Mr. D. Williams, shift engineer, 
have been accepted. 

Mr. Joseph Wilkinson, M. I. E. E., who has been in charge of the 
tramway power station at Hull for some time, has been appointed 
tramway electrical engineer at a salary of £300 a year under the 
direction of the city engineer. 

Mr. В. L. Horsfall, chief clerk in the tramways department of the 
Bradford Corporation, has received the appointment of general 
manager of the Walsall tramways. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Tenders by O.t. 21. 
Edinburgh.—The Corporation мс prepared to receive tenders for 
15 supply of aro-lamp posts. Tenders by Aug. 5. Advertisement in 
issue. 


Pemberton.—Tenders ara invited for the electric lighting of St. 


John's Church. Particulars can be obtained from Mr. J. Baynes, 
618, Ormekirk-road, Pemberton. 


Brighton.—The Town Council invited tenders for the supply of 


meters for a period of one year from Sept. 1, 1903. Tenders by 
Aug. 10. Advertisement in last issue. 


Halifax.—The Corporation invite tenders for the supply of an 


additional fee ler cable, °8 square inch, '4 square inch, `8 square inch 


з ctional area. Tendeis by 12 noon on Aug. 4. 

Accrington - Tenders. are invited for the electric lighting of new 
Wesleyan Sunday School. Spe ifications can be had from Mr. Pollard 
Barlow, 6, Hes*-bavk, Ruugh Lee-road, Accrington. 

Baltinglass (Ireland). The Guardians are prepared to receive 
tenders for supplying ап і cre ting electric bells throughout the work- 
house, amounting to atout. 12 in all. Tenders ty Aug. 8. 

Barton-on-Humber. —' The Urban Dirt iet Concil invite tencers 
for lighting t'e town by ga: er otherwise from Aug. 30 next to 
May 31, 1904. Iuform .t.ou can be had at tbe Clerk's ОВ: е. Tenders 
by Aug. 3. 

West Ham.— The B rough Council invite tenders for traction 
switchboard, c. Particulars from Borough Electrical Eng neer, 
Abbey Mi'ls, West Him. Teaders by 4 p.m. on Aug. 21. See 
advertisement. 

Middleton (Lanes) The Corporation invite tenders for the supply 
and erect'on complete at their electricity works of а grease extracio . 
Particulars may b: obtaiued Гот Mr. S. Pauls, borough electrical 
engineer. Tenders by Aug. 11. 

Swindon The Corp ration invite t nders for the supply, delivery, 
and laying of all the rai:s, pointe, crossings, and accessuries for the 
permanent way of the Corporation's tramways. Particulars from the 
engineers, Messrs. Larey and Sillar, Manchester and Westminster. 
Tenders by Aug. 26. See advertisement. 


Shanghai.—The French Colony propose to instal motor-propell.d 
tramways. Tendeis may be sent by Oct. 51, 1903, to Secrétariat de 
la Municipalité França'se de Shanghai. Partioulars may be obtained 
from l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. 

Launceston (Tasmania) —The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John 'l'erry апа Co., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 


Aldershot. The Urlau District Council invite tenders for the 
supply and erection at the sewaye works of two Ain. motor-driven 
centrifugal pumps; also generato", battery, and automatic starting 
switch s. Particulars may be obtained at the office of t-e Engineer 
and Surveyor to the Council, Tenders by Aug. 4. Advertisement їп 
last iesue. 

London, 8.W.—-The London County Council invite tenders for the 
supply end delivery ot two low-tension feeder switchboards, and tor 
the erection of oue of them in each of the Council's sub.stations at 
Camberwell and New Cross respectively. Particulars may be obtained 
at the County Hall, Spring gardens, S. W. Tenders by 10 a.m. on 
Aug. 11. ; 

Rochdale.—The Corporation invite tenders for the supply and 
delivery of 16 double-deck, double-truck cars, 20 double-deck, single- 
truck cars, and five singie-deck combination cars, with all trucks, 
motors, and accessories. Particulars from Messrs, Lacey and Sillar, 
2, Queen Anne's-gate, Westminster, and 78, King-street, Manchester. 
Tenders by Aug. 10. A lvertisement in last issue. 


Madrid.—The Posts and Telegraphs Department require tenders for 
the supply of 25 telegraph apparatus of the Hughes system and 
25 motors with weight elevators for the same, for the service of the 
telegraph stations of the State, at the upset price of 2,530 pesetas, or 
about £73, for each appara us with its accessories as detailed, and 
408 pesetas, or about £12, fur each motor with its corresponding 
elevator. 

Cheadle.—The Urban District Council are prepared to receive 
tenders for the supply of materials and execution of works in the 
laying of concrete foundations, fixing rails, 8 and orossings for the 
tramway permanent way complete, including taking up present 
macadam and paving setts, but except fixing bonding. Particulars 
may be obtained on application to Mr. Chas. R. Brady, A. M. I. C. E., 
15, Warren-street, Book port. Tenders by 12 noon on Aug. 17. 


Northampton.—The Corporation are prepared to receive tenders 
for the supply, delivery, and erection of the following in connection 
with the Corporation electric tramways: (Section No. 1) boilers, 
steam, exhaust, and water piping, condenser, cooler, water-softening 
plant, mechanical draught, etc.; (2) steam generators, dynamos, 
battery, aud booster, switchboard, travelling crane, station lighting, 
etc ; (5) overhead trolley equipment ; (4) underground feeders, pilot, 
and telephone wi:es ; (5) сагв; (6) permanent way; (7) power station 
buildings; (8) car-sheds, workshops, offices, etc. Particulars on рр 
cation То the borough engineer, Mr. Alfred Fidler, A. M. I. C. E., 
Guildhall, Northampton. Tenders by 12 noon on Aug. 15. 


RESULTS OF TENDERS. 


Swindon. The Corporation have accepted the tender of Allbright 
and Co., Swindon, for the wiring of the technical school, at £325. 10s. 

Nelson.—Tho Tramways and Electricity Committee have accepted 
the tender of Mesers. Dick, Kerr, and Co., of Preston, for the supply 
of two new single-dech cara. 

Rochdale.— The Tramways Committee have accepted the tender of 
Armstrong, Addison, and Co., Sunderland, for the supply and delivery 
of creosoted beech paving blocks. | 
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Beckenham.—The Urban District Council have accepted the 
tender of the British Westingbouse Electric and Manufacturing Com- 
pany for electric meters, at £492. 

Ealing.—The Corporation have accepted the tender of Mr. J. 
Harvey for pipework required in connection with the new boiler and 
cooling tower at the electricity station, at £908. 

Ipswich.—The Corporation have placed an order with the British 
Westinghouse Company, Manchester, for one watering and track- 
cleaning car, complete with all necessary electrical] equipments. 

London, N.—The St. Pancras Guardians have accepted the tender 
of Barlow Bros. and Co., Shafteshury-avenue, W.C., for wiring for 
the electric light to Highgate Workhouse Infirmary, at £1,093. 
12s. 6d. 

Hammersmith. The tender of the Reason Manufacturing Com- 
pany, Limited, for supplying arc lamps and accessories required in 
connection with the electric lighting on the new tramway routes is 
recommended for ucceptance at £373. 


London County CounciL—The Council have accepted the tender 
of J. Cochrane and Sons, Limited, for the construction of a pier, river 
wall, and water-condensing pipes in connection with the electricit 
generatiog station to be established at Greenwich, at £55,558. 19s. 9d. 


Leicester. The Tramways Committee report having accepted the 
following tenders: Dick, Kerr and Co., Preston. building and deliver- 
ing 58 cara for the new electric tramways, £510 each ; T. Hutchinson 
and Sons, Leicester, for the erection of the main car depot in Abbey 
Park-road, £16,845. 178. 3d. 

Radcliffe. — The Urban District Council have accepted the 
following tenders for the supply and erection of plant: G. Wolsten- 
holme and Son, Radoliffe. Lancs., steam, exhaust, feed, and water 
pipes and accessories, £1,620 ; Crompton and Co., London-wall, E.C., 
baiancer and motor-generator, £645 ; British Accumulator Company, 
Victoria-street, S. W , accumulators, £689. 15s. 


Hammersmith.—The Corporation have received the following 
tenders for supplying the pumping plant required in connection with 
the extension of the condensing scheme at the generating station : 


Witting, Eborall, and Co., Limited (accepted ))) £1,000 
Crompton and Oo., Limite UV wUU . ‚545 
J. Spencer and Co., Limited ................ e 2,622 
Lahmeyer Electrical Company, Limited .. ........................... 2,713 


London County Council.—Tenders have been received as follows 
for the wiring and fittings for the electric light and for an electric bell 
installation at the fire-station in Rotherhithe-street : 


Oliver, Clark, and Co. (recommended for acceptance)...... £211 0 0 
F. J. Ooleby and Оо.............................. F 220 0 0 
r K кк Ын аана 220 0 0 
L. Sunderland and Co €—Má— 221 00 
F. A. Glover and Co., Limited ................................. 201 5 0 
Alliance Electrical Company, Limited ........................ 233 8 6 


London County Council. Tenders have been received for the 
supply, delivery. and erection of the steelwork for the first portion of 
the Greenwich electri-ity generating station, as follewe, the quotations 
having been invited from a selected list of firms: 


J. Westwood and Co., Limited, Millwall ......... ......... £36,808 14 6 
Dorman, Long, and Co., Limited, Middlesbrough ...... 39,831 7 4 
Horseley Company, Limited, Tipton........................ 41,517 6 65 
Fulham Steelworks Company, Limited, London ......... 45,297 0 0 


The Highways Committee report that these tenders have been care- 
fully examined by the architect, who was of opinion that the second 
—namely, that of Messrs. Dorman, Long, and Co.—amounting to 
£39,831. 7a. 4d., should be accepted, and with this view they con- 
eurred. In ordinary circumstances they would have recommended 
that the lowest tender, that of Messrs. J. Westwood and Co., 
amounting to £36,808. 143, 6d., should be accepted, but this firm 
were not prepared to accept certain of the terms on which tenders 
were invited, and it was not, therefore, possible for their tender to be 
considered. The amount of the architect's estimate for the work was 
£40,500. The committee recommend the acceptance of the tender of 
Messrs. Dorman, Long, and Co. 


Gloucester. —The City Council have accepted the following tenders 
in connection with the light railways scheme : 
General Ele trie Company (1900), generating plant 


(includiag Willans engine) ............... C 3,464 17 4 
Summers and Scott, condensing plant and pipework... 890 0 0 
J. G. Statter und Co., switchboard and instruments ... 1,174 18 1 
Crompton and Co., accumulators and reversible booster 

(including E. P. S. butter) . 1,551 11 0 
G. Law, ruils und accessories, construction of permanent 

way (British гаїЇз)................... 8 47,655 11 2 
British Electri» Equipment Company, cables, troughs, 

and feeder pillars Callender's vulcanised-bitumen 

cables) . e калы T ДЕ. Alm. ab. 4 
J. G. White and Co., pole. — 4381 5 0 
British Electric Equipment Company, overhead line 

materials and rail bonds, and erection of poles and 

overhead equipment 2,857 9 10 
Brush Electrical Engineering Company, car bodies and 

Illi! /] ³˙¹1ð,¾ r ИЯ 5,417 0 0 
Dick, Kerr, and Co., electrical equipment of cars ...... 5,689 0 0 


South London Tube.“ —In a report presented to the Court of 
Common Oouncil, it was stated that the City and South London 
Railway Company's Bill for extending their line from the Angel at 
Islington to Euston, and for taking over the powers of the City and 
Brixton Railway Oompany, had been passed by Parliament. 


= 


BUSINESS NOTES. 


TRACTION. 


Horwich.—The borough engineer has been authorised to obtain 
tenders for tramrails. 


Birmingham.—A company has been allowed to start а service of 
motor omnibuses in the city. 

Ilford.—The electric tramways have been opened for traffic along 
the main road from the parish boundary. 

Birkenhead.—New tramway offices, which have been erected in 
Laird-street, were formally opened on Tuesday. 

Southend.— Next session powers will be sought to widen certain 
thoroughfares for the extension of the tramways. 


Perth.—The Corporation Tramways Confirmation Bill was con- 
sidered in the House of Commons on Monday, and ordered for third 
reading. 

Leith.—A special meeting of the Town Council has passed the 
statutory resolution to purchase the Leith tramway undertaking for 
£60,000. 

Rowley.—Drafts of the proposed provisional order for the joint 
scheme for the construction of tramways have been received by the 
District Council. 

Ashton.—The Board of Trade have consented to the light railway 
to Ashton on a gauge of Aft. 84in. with the maximum width of 
6ft. 9in. for the cars. 

Lowestoft.—As many as 10,197 persons paid fares for riding on 
the trams on the opening day last week. The takings for the half- 
day totalled nearly $60. 

Erith.—All opposition to the Erith Tramways and Improvement 
Bill bas been withdrawn, and the Bill has been transferred to the 
unopposed list in the House of Lords. 

Vienna —Steam engines on the Vienna Metropolitan Railway are 
to be replaced by electric locomotives. The electric trains will be run 
every 24 minutes at a speed not exceeding 25 miles per hour. 

Llandudno.—At their last meeting the Urban District Council 
discussed the Colwyn Bay light railway scheme, upon which several 
recommendations were submitted by a committee and approved. 

Cheadle and Gatley.—The Board of Trade have given permission 
to the District Council to borrow £19,740 to cover the cost of con- 
structing the tramways in the district from Cheadle Heath to Gatley. 

Dublin United Tramways Co.—The directors recommend a 
dividend at the rate of 5 per cent. per annum for the half-year 
ended June 30, transferring £2,000 to reserve and carrying forward 

South Staffordshire Tramways.—4All opposition in the House 
of Commons to the South Staffordshire Tramways Bill having been 
overcome, the Bill has been relegated to the Committee on Unopposed 
Measures. 

New South Wales.—The revenue from the tramways during the 
June quarter amounted to £194,394, as compared with £164,463 in 
the same quarter of 1902. The expenditure was £185,735, as against 
£155,640. 

Village Motor Service. — A scheme to connect Brampton, 
Cumberland, with the North-Eastern Railway by means of a short 
motor line at a capital cost of £6,100 is being considered by the local 
authorities. 

Nottingham.—The Market-street and Upper Parliament-street 
section of the Corporation tramways, which was inspected by Major 
Pringle on behalf of the Board of Trade a few days ago, has now been 
opened for traffic. 

Swansea.—One of the first duties awaiting the Corporation Tram- 
ways Committee after the vacation is to invite tenders for the con- 
struction of the branch lines. It ia expected that the latter will all 
be in use next summer. 

Kilmarnock. The Commissioners under the Scottish Private Bill 
Procedure Act have considered an application by the Kilmarnock 
Corporation for authority to construct electric tramways. The entire 
cost is estimated at £45,000. 

Sutton Coldfield.—As a result of a vigorous opposition by the 
London and North-Western Railway, a committee of the House of 
Commons has thrown out the Bill to authorise the Corporation to con- 
struct a system of tramways in the district. 

Heckmondwike.—A temporary supply of electricity will be 
required to run the tramways which have been laid down in the 
district by the British Electric Tramways Company. Negotiations 
are proceeding with the District Council to this end. 

Walsall — The Tramways Committee report having accepted a 
tender for relaying the existing tramway track in Lichfield-street and 
Lower Bridge-street, and for the construction of new lines in Park- 
street and on the Bridge at an estimated cost of £5,899. 

Liversedge.—After his inspection of the Batley tramways on 
Tuesday, Major Druitt went on to Liversedge and inspected an exten- 
sion of the British Electric Traction Company’s system from Mill- 
bridge to Hightown. The extension is about 14 miles in length. 

Central London Railway.—Sir Michael Hicks-Beach has accepted 
the directorship of the railway rendered vacant by the death of Lord 
Colville of Culross. The directors have again declared a 4 per cent, 
dividend, carrying forward £45,000, as against £25,000 last year. 

Waterloo and City Railway Co.—The directors recommend the 
declaration of a dividend on the ordinary stock of the Company at 
the rate of 54 per cent. per annum for the past half-year, carrying 
forward £170. The dividend at June last year was 3 per cent. per 
annum. 
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Paisley.—Mr. W. M. Murphy has written the local Ratepayers’ 
Committee to the effect that his arrangements are now absolutely 
concluded, and all the n capital has been subscribed. The 
only delay now will be the delivery of the rails, which have to be 
specially rolled. 

Brighouse.—The Halifax Tramways Committee have decided 
unanimously, and it has been confirmed by the Town Council, to 
extend their system from the present terminus at Hove Edge into 
the centre of Brighouse. The distance of the new extension will be 
1 mile 6 furlongs. 

Herts.—The County of Hertford Light Railways (No. 1) Order is 
now in its final stages before the Board of Trade. As to the Light 
Railways (No. 2) Order (Barnet and Bushey), it has d through 
the hands of the Light Railway Commissioners, and will be dealt with 
by the Board of Trade. 

Huddersfield. —A Bill to confirm a 
the Corporation tramways came on esday before the Deputy 

irman as Vi) cue the measure having already passed the 
House of Lords. e Deputy Chairman ordered that the Bill be 
reported for third reading. | 

Rochdale.—At present the Tramways Committee buy their current 
at 1:504. per unit, whereas it costs 1°86d. a unit to the Electricit 
Committee. There is, however, every hope that with an increase 
output, consequent on the electrification of the tramways, the cost of 
generation will diminish. | 

Ramsbury.—The Central Wilts light railway scheme has been 
before the Parish Oouncil, and it was decided that the route at present 
proposed would be of no service to Ramsbury at all. The promoters 
are to be asked to include in their scheme the villages of Mildenhall, 
Axford, Ramsbury, and Ohilton. : 

Halifax.—New tramway offices are to be built at a cost of £2,000. 
An indication of the effect which the electric tramways are having 
upon the railways is afforded in the case of Halifax. Owing to the 
severe competition of the trams, the Grest Northern Railway have 
decided to close the Ovenden Station. | 


Cranbrook.—Notice was received at the last meeting of the 
Rura] District Oouncil from the Rother Valley Light Railway Oom- 
pany of a public 5 to be held at Tenterden, on July 30, as to 
their intention to apply for an extension of time for the construction 
of the line from Oranbrook to Tenterden. 


rovisional order relating to 


Brighton.—The Corporation Tramways Bill, which has already 
nec the House of Lords, came before a special committee of the 

ouse of Commons on Tuesday. АП opposition was withdrawn, and 
the Bill and was ordered for third reading. The cost of the 
pro extensions is estimated at £55,000. 


Bury.—A ial meeting of the Town Oouncil wil be held on 
Aug. 20 for the purpose of taking into consideration the propriety 
of giving notice to the Bury, Rochdale, апа Oldham Tramways, 
Limited, requiring the company to sell to the Council so much of 
their undertaking as lies within the borough." 


Bradford.—On Tuesday the Tramways Committee further went 
into the subject of the proposed amalgamation of the tramways and 
electricity departments of the Corporation, and in the end they 
decided to ask the Finance and General Pur Committee to appoint 
a special committee to enquire into the subject. 


Aston.—The arrangements for the complete electrification of the 
Aston-Birmingham trams have been considerably advanced during the 
р few aaga, ana there is now every probability that when the leases 
all in on . $1 next there will be very little, if any, delay in 
changing from steam to electricity as a method of traction. 


Wandsworth.—The Borough Council, on the recommendation of 
the General Pu Committee, have decided to adhere to their 
decision to have the Garratt-lane tramway constructed on the conduit 

m, but in order to save a delay of four years have consented to 

e other tramways being temporarily reconstructed on the overhead 


system. 

Prestwich.—At a ial meeting of the District Council it was 
decided to ask the Local GovernmentiBoard to extend the time for the 
completion of the electric tramways to Sept. 1, 1904. It is intended 
to continue the line from the main entrance to Heaton Park to Besses- 
o’-th’-Barn, where it will join the existing tramline from Salford to 
Whitefield. 

Lanoaster.—There was & heated discussion at the Town Council 
meeting on Wednesday on a recommendation of the Tramways Oom- 
mittee to open up a new electric tramway route in the[west portion of 
the town at an estimated cost of 21,610 One gentleman advocated 
electric omnibuses, and eventually the matter was referred back for 
farther information. 

Tees-side.—A conference of representatives of the Middlesbrough 
Corporation and of the Ormesby and Normanby Councils has 
instructed Mr. Hammond to rere a scheme for the purpose of 
running a tramway between Middlesbrough and the extreme boun- 
dary of South Bank via Normanby, an 
such scheme would be remunerative. 


Metropolitan District Railway.—Subject to final audit, the 
accounts will, after paying all иш charges, admit of a payment for 
the six months ended June 30 last of a dividend on the 4 per cent. 
guaranteed stock at the rate of £2 per cent. per annum, as against 
£3 per cent. per annum in the corresponding period of last year, 
carrying forward £2342, as against £1,435 in the corresponding period. 

Prestom.—The following resolution has been adopted by the 
Council: That Messrs. Harding and Oo., Limited, be informed that 
the ages ie pu that the working of the present tramways 
under the lease s terminate with the expiration of the lease— 
namely, on Dec. 51, 1903—s0 that the Corporation may have 


to report as to whether 
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ion of the whole system for the immediate laying of the 
electric trams.” oe, 
Hamiüton.—The Hamilton, Motherwell, and Wishaw tramways 
had a most successfal opening last week. It was a үү holiday in 
the district, and the company’s resources were taxed to the utmost. 
The weather was delightful, and travelling on the cars was alike a 
novelty and delight. They run through а most interesting district, 
at once the busiest industrially and not the least picturesque in the 


West of Scotland. 


Cardiff.—The provisional order relating to the extension of tram- 
ways in the town has passed the House of Lords and ite second 
reading in the Commons. Acting upon a requisition signed by five 
members of the Town Council, the mayor has called a special meeting 
to reconsider, on Wednesday next, the question of the reconstruction 
of the tramway from the Monument to Clare-road. An interesting 
discussion is expected. Ш 

Aberdeen Suburban Tramways.—The prospectus of the com- 
pany олон this scheme has now been issued. The share capital 
is £72,000. As the name implies, the proposal is to construct electric 
tramways on the overhead trollo system in the suburban districts of 
Aberdeen. The estimated cost of the lines, electric equipment, cars, 
car-sheds, and the preliminary expenses of obtaining the provisional 
order is put down at £61,130. 

Liverpool Overhead Railway Co.—The accounts of this Oom- 
pany for the past half-year show an available balance of £9,872, 
and the directors have resolved to recommend payment of a 
dividend at the rate of 5 per cent. per annum on the preference 
shares and 14 per cent. per annum on the ordinary shares, against 
1 per cent. per annum on the ordinary shares for the corresponding 
period last year. The balance carried forward is £3,747. 

Ventilation of the “Tube.”—The completion of the air-extracting 


fan at Shepherd’s Bush is announced, and it has commenced running 


regularly from the small hours of the morning. The fan, which 
measnres 20ft. in diameter, is worked by an electric motor of 160 h.p. 
The working hours of the air-extractor are from 1.15 a.m. to 4.15a.m., 
апа during this time it causes а stiff current of air of some 10 knots 
strong to rush through the whole length of the two tunnels. 
Keighley.—The Council are recommended to instruct the borough 
engineer and the electrical engineer to prepare all necessary plans, 
sections, specifications, and estimates for reconstructing ind. elec- 
trically equipping the existing tramways, and for the construction of 
а new electric tramway between North.street and Stockbridge, via 
Cavendish-street and Bradford-road. Application will be made to the 
Board of Trade for sanction to borrow the money necessary. 
Stroud.— A committee of the House of Lords has been considering 
the Bill promoted by ин enterprise for a system of electric tram- 
ways between Stroud and Painswick, Ohalford, Nailsworth, and 
Stonehouse. The Bill has already passed the House of Commons, 
and it will be recalled that the proposal on some of the routes is to 
run trams by the overhead trolley system but without rails. The com- 
mittee found the preamble proved, and the Bill will proceed. 
Southport.—On Wednesday Major Druitt inspected a unique con- 
trivance in the shape of a one-man electric car, for use on the Birkdale- 
Southport section of tramways. At the same time he inspected the 
Trafalgar-road extension of tramways. The new car is controlled by 
one man—the driver. The passengers enter by the front platform, 
and place ld. in a slot. The driver raises a bar, which allows the 
passenger through, and this shuts off the current temporarily. 


Bideford Light Railway.—Colonel Boughey and Mr. Henry Allen 
Steward, Light Railway Commissioners, have heard the application of 
Bideford, Westward Ho ! and Appledore Railway Company to extend 
the line on the Broad Quay, Bideford, to near the end of Long Bridge, 
to make loop lines opposite Trewin's Stores and on the Pill, and to 
extend the fine from Northam to Appledore. The scheme was sanc- 
tioned with the exception of the proposed extension on the quay. 


Paris “Tube.”—A clever engineering feat was accomplished in 
Paris last week in connection with the extension of the Paris Tube.“ 
Between 6 o'elock and 3 o'clock & bridge 130ft. long, which spans the 
Seine at Passy, was moved a distance of nearly 80ft. The preparatory 
work for this difficult operation took about 10 weeks, and when every- 
thing was ready the huge mass was moved over wooden rollers by a 
1 worked by hand for safety. The operation was completely 
successful. 

Holywell.— The Urban Oouncil have considered an application 
requesting the Oouncil's support to a Bill to be promoted in the 
ensuing parliamentary session for power to construct an electric tram- 
way, to run from Sandycroft along the shore to Bagillt, thence to . 
Holywell, Mold, Buckley, and Hawarden. In the discussion which 
followed the reading of the letter nothing but approval of the scheme 
was expressed, and a resolution to support the Bill was carried 
unanimously. 

Burton and Ashby Light Railway.—On Monday the Burton 
and Ashby light railway order, promoted by the Midland Railway 
Company, for the construction of 114 miles of tramways between 
Burton and Ashby, came before Sir Herbert Jekyil at the Board of 
Trade for the consideration of objections of the Swadlincote Urban 
District Council, the Leicestershire Council, and the Burton Oor- 
poration. The two latter, however, did not appear. The order as 
amended will be confirmed later on. 

Cape Town.—Further information is to hand in regard to the 
opposition of the inhabitants of Sea Point and Green Point suburbs as 
to the proposals of the Cape Town Tramway Company, wbose lines 
run through these places, to electrify the at present disused Sea Point 
tramway. It appears that the company's service is not considered 
satisfactory, and the feeling of the ratepayers is that it is undesirable 
that the possibility of competition should be extinguished, and that 
the Government should run the lipe itself, 
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Electric Automobile.—The City and Suburban Electric Carriage 
Company have built for the town use of the Prince of Wales a four- 
seated biougham, the body of which hangs specially low on springs 
of a design which gives great ease and luxury to the passengers. The 
battery boxes in this carriage are not to be seen, as the batteries 
are skilfully concealed within the lines of an ordinary horse-drawn 
carriage. The driver's seat is low, so that the occupants of the 
carriage have a good view through the glass panel at the front. 


Bath.—JIn connection with the electric tramways which are being 
laid down in the town, the local authority have Ры. the following 
resolution: ‘‘That the question of the rebuilding of the Midland 
Bridge be referred to a joint committee of the Electric Traction and 
Streets Improvements Committee for further consideration, with 
instructions to report upon the probable cost of improving the bridge 
and its approaches, and also for the purpose of furnishing the Council 
with further information as to the proposed improvements on the 
tramway routes. 


South London.—The traffic returns of the London County Council 
tramways (including the electrified portion) show that for the week 
endiog July 18 the receipts were £10,674. 19s. 114d., as against 
£9,218. Os. 1d. during the corresponding week of last year. This 
shows an increase of £1,456. 193. 104d. The number of passengers 
carried was 2,715,905, over a mileage of 393, against a mileage of 268 
last year. Counting a period of 109 days, the receipts were £154,870. 
ls. 1d., against £134,277. 153. 10d. last year. This gives an increase 
of £20,592. 53. 3d. 

Wolverhampton.—It is stated that negotiations are still in pro- 
gress between a committee of the Corporation and the Lorain Tram- 
ways Company. Nothing definite has been decided on as yet. The 
Lorain Company claim the payment of a large sum if the contract is 
to be determined, and on the other hand less than half the amount 
asked for has been offered. The proceedings may be of a prolonged 
nature, and, failing agreement, the last resource will be arbitration, 
which, it is feared, will be very expensive. Both sides, however, 
appear anxious to come to an amicable arrangement. 


Burton.—The construction of the Burton electric tram system is 
now all but complete, and a very satisfactory trial run was male during 
the early hours of Friday. Later in the morning a special meeting 
of the Town Council was held to consider certain details in relation 
thereto, including the settling of the fares and the question of Sunday 
running. It was decided only to run the cars during the afternoon and 
evenings of Sunday. The official inspection, on behalf of the Board 
of Trade, of the tramways was made by Major Pringle and Mr. Trotter 
on Wednesday. The length of route is nearly six miles. 


Additional Traffic Returns.—Anglo-Argentine, £1,371 increase ; 
Barcelona Ensanche y Gracia, £213 increase ; Barcelona, £201 decrease ; 
Brisbane, £535 decrease (month of June, £9,575, decrease £612) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £23 increase 
(month of April, £12,995, increase £1,123); Calcutta, £597 increase ; 
Cape Town (month of April), receipts £16,003, expenditure £8,313 ; 
Isle of Thanet Electric, £61 increase; Mexico Electric (month of 
June), recepts £46,270 ; Perth Electric, £109 increase ; Port Elizabeth 
(month of April), receipts £4,292, expenditure £2,281. 


Hull.—Haviog inspected the sample top covers erected on two of 
the cars of the Corporation, the Tramways Committee have decided to 
have the Magrini covers fixed to 135 cara to be supplied under the 
Westinghouse contract. The city engineer has been authorised to lay 
the tramway lincs in Lowgate, from the town hall to Silver-stroet, 
and repave the widened street with hardwood blocks. An unopposed 
Bill to empower the Corporation to make certain street improvements, 
to constract additional tramways, etc., came on Tuesday before Lord 
Morley, chairman of committees, and after proof of preamble had been 
giver. by the town clerk, it was sent for third reading. 


Greenwich.—The much-vexed question of a tramway from Dept- 
ford Bridge to Shooter's-hill viá Blackheath was again before the 
Council at their last meeting, and it was decided to enquire from the 
London County Council whether.the alternative route from West- 
combe-hill to Shooter's-hill via Old Dover-road had been under their 
consideration. The deputation representing the Special Tramways 
Committee of the Borough Council waited upon the Highways Com- 
mittee of the London County Council to confer upon the subject of 
tramways in the borough. We understand that a compromise was 
suggested in the matter of the borough's contribution to the cost of 
the widenings which would be necessary for the carrying out of the 
County Council’s schemes, 


Middlesex.—At the last meeting of the County Council the Parlia- 
mentary Committee reported that the promoters of the Watford and 
Edgware Ruilway Bill, had signed an undertaking not to oppose any 
application made by the County Council within three years for powers 
to construct a light railway or tramway along the main Edgware-road 
to Watford-road through Stanmore, unless at the time at which the 
County Council made the application the company should have pro- 
vided the capital and commenced the construction of the railway 
authorised by the Bill. The Light Railways and Tramways Com- 
mittee of the County Council are considering whether it is desirable 
to make applications to the Light Railway Commissioners for an order 
to authorise the construction of a number of light railway extensions 
in the county. 


Barrow.—At the last meeting of the Town Council the delay in 
commeucing the new electric tiamways was strongly commented upon, 
aad Alderman Lee suggested that a telegram should be sent to the 
British Electric Traction Company informing them that the Corpora- 
tion were greatly dissatisfied with the delay, and asking them to make 
a start at once. Mr. Dawson said a letter had been received from the 
British Electric Traction Company stating that 500 tons of the rails 
which are being made in Belgium had been condemned, but that 300 


tons would be shipped very soon. In further discussion it was stated 
that according to the agreement the company should have commenced 
operations within three months. The agreement was signed 12 months 
ago. А proposal was carried that the Couneil consider in committee 
whether а mandatory injunction should be applied for to compel the 
compauy to begin the work at once. 


Aberdeen.—The traffic returns of the Corporation tramways for 
last week show a decrease of revenue amounting to £349. 2s. 7d., and 
an increase in expenditure of £127. 5s. 11d. For the past seven weeks 
there has been an increase in revenue of £912. 7s. 3d., and an increase 
in expenditure of £991. 19s. 3d. As explaining this unsatisfactory 
state of affairs a local paper states that the committee are face to face 
with the whole question of early and late cars and the double shift of 
men. The early cars, except probably on the Woodside route, are a 
failure, and the late cars in the evening are run at а distinct lose. 
Moreover, the double shift of men has added greatly to the expendi- 
ture, and the position of matters, as brought out in the returns for the 

t week, is of such а nature that the whole question of early and 
ate cars and of a double shift of men must be reconsidered if the 
undertaking is not to show a very serious deficit at the end of the 
year. 


South Africa. —Accoording to South African Exports, the scheme of 
the Lourens River and Estate Company. Limited, to erect and run a 
system of electrie trams from the G.S. Railway Station to Somerset 
Strand is receiving strong support from the ratepayers. It is stated 
ia Kimberley that the De Beers Company are negotiating with Meesrs. 
Gibson Bros. with regard to the purchase of the Victoria Tramway, in 
order to secure a service of electric trams throughout the town and to 
the suburbs, The Sydenham Electric Tram and Lighting Bill has 
been introduced into the Cape Parliament. The construction of the 
electric tramways at Lonrenco Marques is being rapidly pushed on 
with, and it is hoped to have the cars running by Christmas. The 
haulage at De Beers mines at Kimberley is to be replaced by electric 
ttaction, and the British Westinghouse Electric and Manufacturing 
Company have received an order for,the supply of a dozen mining 
locomotives, 

New Zealand.—4A correspondent says that the New Zealand 
Government intends to make use of a powerful waterfall called the 
Huka Falls, in North Island, for the purpose of obtaining electricity. 
A Swiss engineer named Alloa, of Berne, has been engaged by the 
Colonial Government to construct an electric station on the falls, and 
has already left this country for New Zealand. Itis estimated that 
the electric force which will be obtained will be sufficient to light the 
principal centres 1n. the North Island and to supply power for the 
tramway systems. The Swiss engineer is a well-known authority on 
the question, and has built some of the most important electric 
installations in this country. It will take a year to complete the new 
works. The above is practically a repetition of what we were able 
to state some weeks back, but we believe we are right in saying that 
the New Zealand Government has not decided upon any particular 
scheme. A sort of general enquiry is being made on the subject. 


Birmingham Tramways Bill.—That portion of the tram- 
way scheme as was left in the Bill by the committee of the 
House of Lords came on Thursday last week before a committee of 
the House of Commons. Mr. Fitzgerald, in opening the case for the 
promoters, said the object of the Bill was to authorise the extension 
of the existing Yardley tramways from Sparkhill to Olton on the one 
hand, and from College-road to Shirley on the other hand, for the 
purpose of meeting the wants of a great and growing око of 
clerks and artisans who had to go to their businesses and works in 
Birmingham every day. The two local authorities of Yardley and 
Solihull were strong supporters of the tramways; in fact, the Yardley 
District Council were actually promoters of the Bill. The County 
Councils of Warwickshire and Worcestershire, as the road authorities, 
both assented to the Bill, and there was not a single landowner or 
frontager opposing ; in fact, the City of Birmingham Company, in 
promoting these tramways, which when constructed would be a very 
great convenience to the inhabitants, had at their back the whole 
public feeling of the district. 


Batley.—On Tuesday Major Druitt made an inspection of the 
electric tramways at Batley, and a!so of the Hightown (Spen Valley) 
and Ravensthorpe sections of the Heavy Woollen District lines. Two 
cara were sent from Liversedge to Batley to meet the inspector and 
the local officials, but in descending Purlwell.lane, Batley, a rather 
steep hill, the brake attached to the second car failed to act, 
and the car ran into the leading car. The driver of the latter 
sustained injuries to his head. Both cars were damaged, and 
had to be taken away. Until fresh cars were procured the 
inspector was kept waiting at Batley, and Mr, O. J. Kirby, the 
borough surveyor, was standing in the crowd that assembled, when a 
Bradford man drove up Bradford-road at a quick and ran Mr. 
Kirby down. He was badly shaken and his clothes were torn, but he 
was able to accompany Major Druitt over the lines. The inspector 
found the whole of the Batley and Hightown sections satisfactory, 
and the latter section will be opened at once. The cars ordered for 
Batley have not yet been delivered, but it is probable that the lines 
will be opened with cars from the Spen Valley depót. 


Reading.—The electric tramway system which, as noted last week, 
was opened for traffic on the 22nd inst., has been laid down by the 
municipality. Altogether 74 miles of route have been equipped on 
the overhead trolley system, and over five miles are double track. 
The permanent way is partly in granite setts and partly in wood 
blocks. Centre poles with double arms and painted white and green 
have been 39 5 in the principal thoroughfares, and bracket arms 
from side poles painted in two shades of green carry the wires on the 
remaining parts of the route. The cars, 50 in number, are very hand- 
some in appearance and will accommodate 48 pesenan, 22 inside 
and 26 on the | top. The generating station stands in Mill-lane. The 
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boilers, of which there are three, with space left for a fourth, are of 
the Babcock and Wilcox type. A Green’s economiser with condensing 
and oil extracting apparatus have been installed, as well as feeding 
and condenser pumpe. The generators, of which there are four, are 
each of 100 kw., with an average voltage of 500 volts. The car-shed 
contains 10 beds for three cars each, and has а hollow floor through- 
out. The cars ure fitted with both hand and electric brakes. 

Private Bills.—In the House of Lords on the 23rd inst. the 
Oroydon aod District Electric Tramways Bill was read a second time, 
and the Blackheath and Greenwich District Electric Light, the 
Watford and Edgware Railway, the London United Tramways, the 
London, Tilbury, and Southend Railway, the Great Northern, Picca- 
dilly, and Brompton Railway (Various Powers), the Beckenham 
Urben DistrictCouncil, and the Harrow-road and Paddington Tram- 
ways Bills a third time. In the Commons on the 22nd inst. the Tyne- 
mouth and District Tramways Bill was read a third time. In the 
Lords on Tuesday the Baker-street and Waterloo Railway (Extension 
of Time) Bill was read a third time and passed. In the Commons 
the following Bills were read a third time: Birmingham District 
Tramways Bill, Dewsbury, Batley, and Birstal Tramways Bill, Man- 
chester Southern Tramways Bill, and Worthing Corporation Tramways 
Bill. A number of Tramway Bills, authorising the construction of 
of tramways in several provincial towns, including Burton-on Trent, 
Huddersfield, Leeds, Keighley, Horsforth, and Barrow-in-Furness, 

Mr. J. W. Lowther’s Unopposed Committee, and were reported 
or third reading. They have already passed the Lords. 

Light Railways Bill.—In the House of Lords, last Friday, Lord 
Wolverton, in moving the second reading of- this Bill, said that when 
Parliament passed the Light Railways Act of 1896 it treated that 
measure more or less as of an experimental description, and contined 
its operations to the period of five years. Since the expiration of that 
period Parliament had renewed the Act year by year, and the object 
of the present Bill was to make it permanent, asthe Board of Trade 
considered that it had been a success. This was the effect of Clause 1. 
Clauses 2 and 5 reformed the procedure. Under the existing Act if 
the Board of Trade thought a light railway scheme to be of such 
importance that it ought to be submitted to Parliament, the pre- 
liminary work on the order was wasted, and the promoters had to 
begin de nevo. Clauses 2 and 3 remedied that state of things. The 
Earl of Morley thought that the measure was a very useful one, but 
remarked that there was no doubt that the existing legislation in 
regard to light railways and tramways was not in a very satisfactory 
condition, and appealed to the Board of Trade to consider before 
another session whether they should not introduce a more comprehen- 
sive measure which should bring some order into the law. The Bill 
was read a second time, and on Monday the committee stage was 
completed. 

Blackburn.—Reporting on the working of the tramways depart- 
ment during the past 12 months, Mr. Alfred S. Giles, the borough 
electrical engineer. submits the following stutement, showing the 
revenue and expenditure and the application of the balance in a con- 
densed form: traffic receipts, £40,965. 188. Ad.; other receipts, £1,215. 
5з. 5d.; total revenue, £42.179. 5з. 9d.; working expenses, £25,702. 
12s. 1d.; gross profit, £16,476. 11s. 81. This balance has been applied 
as follows: interest on loans, £8,914, 138. 2d.; sinking fund, £11,636. 
16e. 7d.—total, £20,551. 9з. 9d. ; balance from revenue account, 
£16.476. 118. 8d.; financial result (deficit), £4,074. 18s. ld. The 
total length of the tramways now owned by the Corporation is the 
equivalent of 21 miles of single track. The total mileage run duriug 
the year was 826,558, and the passengers carried were 7,254,106. The 
receipts average 11:89d. per car mile. The capital expenditure of the 
department was £275,651 at the commencement of the year. of which 
£96,577. 11s. 8d. represents the purchase price paid to the late tram’ 
way company. The report concludes by expressing regret at the loss 
on the year's working, but the engineer is hopeful tbat, should the 
revenue increase next year in proportion to the progress achieved during 
1902-3, the department at the end of the following year will be in а 
position to meet all charges. 

Leeds.—A comprehensive scheme of 4d. fares on the trams is about 
to be put into operation. The revision of the hours and wages of the 
Leeds tramway workers, which the committee governing the muni 
cipal system have undertaken, on the application of a couple of trade 
societies representing every section of the men, is proving a more con- 
tentious matter than was at first anticipated. A few weeks ago the 
Tramways Committee appointed a special eub-committee to revise the 

eral conditions of the men, and the result of their deliberations 
Fave been laid before the full committee in the form of a report, 
recommending briefly a small increase of the men’s wages, reduced 
and regular hours of labour, and generally improved working condi- 
tions. These proposals do not find favour with the men, as the follow- 
ing resolution passed at a mass meeting shows: ''That this mass 
meeting of tramwaymen, after considering in detail the programme 
drawn up by the committee appointed, considers the sume in its 
present form unsatisfactory. The men consider the period of probation 
from the minimum to the maximum too long. The offer to shedmen 
and washers is inadequate, and we desire also the deletion of the 
condition recommended as regards shedmen. We strenuously oppose 
the bonus system in relation to drivers, and request its deletion, and 
that a defined wage, irrespective of privileges, be substituted." Matters 
are assuming а serious aspect, and а general strike is regarded locally 
asa not unlikely contingem:y. 

Brighton Railway.—Speaking at the half-yearly general meeting 
of the London, Brighton, and South Coast Railway Company on 
Wednesday, the Rignt Hon. Lord Oottesloe (the chairman) said the 
Board was actively pursuing its enquiry into the subject of electric 
traction, and a committee of directors had been appointed for its 
аен consideration. The problem was a very difficult one во far as 

is railway was ooncerned, by reason of the complication of lines and 


the intermixing of main and local, or fast and slow, traffic, and it 
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would be obviously wrong to revolutionise the present system of work- 
ing by the introduction of a new method of locomotion until it was 
made absolutely clear that advantage, both in greater rapidity of 
of transit and greater economy and ease of working, would result. 
Regard must be had also to the competition of other means of trans- 
port, and it was necessary for the Board to be assured that electrical 
traction would be a success from its commercial as well as its mechanical 
aspect. It was, therefore, advisable to proceed with caution, and, 
having every desire to arrive at a true conclusion, this was what the | 
directors were going. In copjunction with the London and South. 
Western Company, they were trying an interesting experiment with a 
self-contained steam motorcar on the branch line between Fratton and 
Southsea, and it was hoped that the result would be a saving in working 
expenses; and the 5 of establishing similar working, either 
by steam or electricity, on other parts of the company's system was 
engaging the attention of the Board. 


Darwen.— The borough accountant’s annual statement includes 
the following: ‘‘The revenue account of the tramways (Dar won section) 
shows a gross profit of £2,482. 5s. 8d. The charges for interest on loans, 
instalments of principal repaid Public Worke Loan Commissioners. 
and sinking fund instalments, less bank interest received, amount to 
£3,591. 10s. 10d., leaving the net loss for the Darwen section at 
£1,109 5s. 2d. It should be pointed out that this loss includes the 
sum of £900 debited to revenue account for depreciation. The traffic 
receipts for the year on this section have been £10,743. 8s. 4d., as 
against £10,411. 118 1134. for the year ended March 31, 1902, 
showing a gain in receipts of £331. 16s. 44d. for the year. These 
increased receipts are accountable to some extent to the increased 
traffic in consequence of the Peace and Coronation " celebrations 
of June lust year. The revenue account for the Hoddlesien section 
shows, after debiting to revenue account the sum of £150 for deprecia- 
tion, a loss of £71. ás. 101., to which must be added for intereat on 
loans and sinking fund instalment, less bank interest received, the 
sum of £740. 10s. 10d., showing a net loss of £811. 14s. 81. This 
loss, however, is reducad by the guarantees for the year, amounting 
to £370, leaving the net loss to be carried to balance sheet at 
£441. 14s. 8d.. The total amount standing to debit of tramways net 
revenue account at Marth 31, 1902, was £262. 12s. 5d., to which 
the losses for the t year have to be added, leaving a total amount 
standing to the debit of net revenue account of £1,813. 123. 541. 
The total number of miles run and the average traffic receipts per mile 
are as follows: Darwen section: 222,529 miles; traffic receipts, 
11:59734. per mile run. Hoddlesien section: 31,951 miles; traffic 
receipts, 11:6174d. per mile run." 

Newoastle.—The extension of the tramways from the present 
terminus in Tynemouth-road to Wallsend will be opened for traffic 
today. This extension will form a connecting link between the New- 
castle Corporation tramways and the Tyneside tramways, thus making 
it possible to travel direct from the city by car to the Tyneside by 
changing cars where tbe systems meet. The professional auditor for 
the Corporation has issued his annual report on the electric tramways 
undertaking. The amount of loans raised was on March 25, 1902. 
after deducting £6,771. 193. 9d. repaid, £683,228. Oa. 3d.; borrowed 
or transferred during the year, less instalments repaid арі accrued, 
£90,397. 56. 9d. ; and outstanding loans up to March 25, 1903, 
amounted to £773,625. During the year, capital expenditure amount- 
ing to £230,256 has been incurred in connection with the tramways. 
The revenue account of the tramways shows that the expenditure for 
the year has been £153,822. 1s. 8d., as against the previous year of 
£21,171. 4s, ld. The traffic receipts amounted to £150,334. 5e. 8d. 
The income derived from public lighting in connection with the tram- 
was was £3,100; from rents, advertising, and sundries, £387. 16s.; 
and the balance available for depreciation and interest and redemp- 
tion of capital is £69,452. 103. ld. The amount for interest on and 
redemption of loans during the period covered by the working of 
the system is £52,407. 10s. 6d. Deducting this from the surplus, 
there remains a balance to the credit of revenue account of £17,044. 
19s. 8d. available as the nucleus of a depreciation and reserve fund, 
the further annual provision for which will depend upon tho basis 
decided upon by the Council. The balance to the credit of the sinking 
fund account, representing loans repaid, amounts to £33,710. 14s., 
the amount due to the city fund (for advances made during the con. 
struction period) after deducting £3,000 repaid is £13,819. 10s. 6d., 
exclusive of interest, which is in dispute. Included in the assets 
there appears an item, under the heading of Iuterest on aud redemp- 
tion of loans during construction,” of £20,098. 2s. 51., which is to 
be written off out of revenue, as no power exists to capitalise, as 1a 
generally the case in the construction of large undertakings. 


Manchester. —On Tuesday the report of the tramways department 
for the year ended March 31 list was issued. It appears that during 
the year the Victoria Park, Hyde-road, and Stockport-road, and the 
southern routes have been opened— over 57 miles, and bringing the 
total up to 77 miles and 1,611 yards. In the matter of finance, the 
report states that the total revenue was £317,960. 93. 2d., agains: 
£111,307. 12s. 7d. for the year preceding. Working and other 
expenses came to £193,989. 11s. 9d., against £64,688. 16s. 5d. The 
balance, beiog gross profit, came to £125,970. 17s. 5d.—a leap in 
12 months from £46,618. 16s. 2d. With bank and other interest 
added, the sum available was £126,566. 16s, 5d. Oat of this sum 
£39,968 went in interest on mortgage debt, etc., £8,545 in rent of 
lines leased by the Corporation, £30,000 was given in relief of the 
rates, and £39,551 went to reserve, renewals, and depreciation account. 
Figures are also supplied which show that the operation expenses 

г ear mile are being reduced. In 1901-2 tlie total spent under this 

ead per car mile was 8'10d., whereas it was only 6:95d. in the 
year under consideration. The expenses for electrical energy rose 
from 1°45d. per car mile in 1901-2 to 1:944. in 1902-3. ffic 
expenses have, however, fallen. The cost of salaries under this head 
has slightly declined. The total traffic expenses per car mile have 
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declined from 4°24d. to 3°53d. Management expenses have also 


fallen from 1°80d. per car mile to "75d. Salaries, wages, stationery, 
and miscellaneous office expenses under this head show the largest 
reduction, standing at 81d. in 1902 and at 28d. in 1903. Repairs 
and maintenance have cost the committee slightly more this year than 
last. In 1902 the car mile charges for repairs and maintenance were 
'61d.; іп 1903 the total was 73d., the largest item of increase being 
registered under the head of permanent way. А total car mileage of 
6, 589, 036 was run between April 1, 1902, and March 31, 1905 ; the 
number of passengers carried during the year was 66,849,457; the 
receipts amounted to £306,249. 15s. 8d.; while the average receipts 
per car mile were 11:52d. "The committee have had under considera- 
tion the fares on all the routes, and, guided by the experience they 
have gained, they have decided to make some important alterations. 
The main principle is to introduce between the ld. and the present 
2d. stages a 14d. fare, between the 2d. and 3d. stages 24d. fares, aud 
во on according to the length of the routes. The 14d. fare will really 
supersede the present 2d. fare. In addition to the 14. fare the 
committee wil introduce 14. fares for from the middle of the first 
stage to the 144. stage. All the revised fares will, it is expected, 
come into cperation on Oct. 1. 

London County Council —At the meeting of the above body on 
Tuesday, the Highways Committee expressed their regret that they 
had to report that there had been several cases lately of persons 
msliciously inserting pieces of metal and wire in the conduits on the 
Westminster-to-Tooting tramways, the result of which had been to 
create short-circuits, the tramway traffic being in consequence seriously 
interfered with. This malicious interference with The conduit, in 
addition to hindering the smooth working of the tramways, and 
causing numberless delays, is likely to endanger the safety of the 
passengers on the tramcars; and the committee have therefore 
arranged for the issue of а notice offering а reward of £25 to any 
person who may supply such information as will lead to the convic- 
tion of the offenders, and they hope that this course will effectually 
stop so dangerous а practice, Another ag presented by the com. 
mittee recorded the fact that the District Railway Company intend to 
lay electric mains between the Lot’s-road power station at Chelses, 
along Fulham-road, King's-road, and Unerdale-road, to their railway. 
The only powers vested in the County Council under the company's 
Act are in regard to works affecting their sewers. The Highways 
Committee have therefore seized upon this opportunity to object to 
the plans submitted by the A on the ground that they do not 
indicate the extent to which the sewers would be affected by the 
company’s works. The Improvements Committee submitted a 
report on the subject of tramways subways. Their recommenda- 
tions were as follows: (d) That, in the event of the. Works 
Committee being prepared to undertake, at the amount of engineer's 
estimate, the construction of the tramwsy subway and the subway for 

ipes and wires, and also the execution of the paving, ete., works 

tween Great Queen-street and Holborn, and between Eagle-street and 
Vernon-place, such works be carried out by the Council without the 
intervention of a contractor, and that the working drawings, specifica- 
tion, bills of quantities, and estimate be referred іо the Works Com- 
mittee for that purpose; but that in the event of the Works Com- 
mittee not being prepared to accept the work at the amount of the 
engineer's estimate, tenders be invited by advertisement. 
the event of tenders being invited by advertisement, the operation of 
the standing order which requires that all tenders in respect of 
works estimated to cost £500 shall be opened in the Council by the 
chairman, be suspended so far as may be necessary to enable the 
chairmen of the Highways and Improvements Committees to open 
during the ensuing recess the tenders referred to in the foregoing 
recommendation, and to accept on behalf of the Council the lowest 
satisfactory tender, subject to any action taken in the matter being 
fully reported to the Council at*the first mecting after the recess 
(c) That the employment of a resident engineer and of a clerk of 
works be sanctioned in connection with the above-mentioned works at 
a total cost not exceeding £550." The Highways Committee pre- 
sented a report in which they recommended that, under the provisions 
of the contracts with Messrs, Walter Scott, Limited, for the supply of 
rails, etc., required in connection with the reconstruction, far electrical 
traction, of the Tooting, ete,, sections of the London County Council 
tramways, the sum of £455 be retained by the Council, out of the 
moneys for materials supplied under the contracts, as liquidated 
damages in respect of the delay of seven weeks, caused by the failure 
of Messrs. Scott to comply with the terms of their contracts, in the 
commencement of the roadwork and platelaying ; and that the 
balance, £4,120, of amounts which have been deducted as liquidated 
damages in respect of other delays in the supply of material uuder the 
contracts, be now paid to Messrs. Walter Scott, Limited. Owing to 
the resignation of Mr. Alfred Baker, consequent on his appointment 
as tramways manager to the Birmingham Corporation, the County 
Council have decided to advertise for a successor. 


LIGHTING AND GENERAL. 


Fife.—The Fife Electric Power Bill has been read a third time in 
the House of Commons. | 

Sunderland,—The Oorporation have decided to lay electric cables 
to the east side of the Hudson Dock. 

Melksham.— A company proposes applying for a provisional order 
for supplying electricity in the urban district. 

Nuneaton. —The Local Government Board have sanctioned a loan 
of £1,200 required for electric light purposes. 

Bath.—The question of supplying the district with electricity is to 
be further considered by the District Council. 

Accrington.—The Electricity Committee recommend a reduction 
in the price of electricity for both illumination and power, 


(b) That in 


Change of Address. — Mr. L. Gaston, consulting electrical 
engineer, has removed to 32, Viotoria-street, Westminster, 8. W. 

Cannock.—4A scheme for supplying electric light and power in the 
district has been submitted to the District Council by a company. 

Newark.—The electric light agreement between the Corporation 
and the Notts and Derbyshire Power Company has been completed. 

Valley.—The Rural Council have to join the Holyhead 
Urban District Council in the guarantee for the new telephone service. 

Ripon.—The Empire Electric Light and Power Oompany intend 
to apply for a provisional order for electric lighting purposes in the 
city. 

Holyhead.— The Local Government Board have sanctioned the 
кш of £16,000 towards the electric lighting and refuse destructor 
scheme. 

Gravesend. —The Town Oouncil have obtained sanction to loans of 
£9,580 and £2,000 for their electric lighting undertaking and refuse 
destructor. 

Dublin.—The Corporation have retained Mr. R. Hammond to advise 
them on their electric lighting scheme, which is estimated to cost 
about £300,000. 

Trunk Telephones.—The Post Office Department has decided to 
seek Treasury authority for the provision of a direct Liverpool-Bristol 
trunk telephone circuit. 

Plymouth.—The Electricity Committee report having reduced the 
charge for the supply of electric current to the Tramways Oommittee 
from 23d. to 2d. per unit. 

South Stoneham.— The Inland Waterways, Limited, have given 
notice of their intention to apply for а provisional order to supply 
electricity in the district. | 

Tewkesbury.—The Southern District Electricity Corporation have 
given notice of their intention to apply for a provisional order to 
supply electricity within the ares. 

Swindon.—The new infirmary at the workhouse, which has just 
been erected at a cost of £15,000, is equipped in the latest style, and 
is fitted throughout with electric light. 

Boston.—The Town Oouncil have decided to light their new muni- 
cipal buildings by electricity. The installation will be carried out by 
Messrs. Bea van and Co., of Scarborough. 

Dorchester.—The Empire Electric Lighting Company have given 
the Town Council notice of their intention to apply for an Act of 
Parliament to light.the town by electricity. 

Serrated Ollcans.—Messra. Joseph Kaye and Sons, Limited, of 
Leeds, inform us that they have received an order from H.M. Navy 
for 7,500 of their patented serrated oilcans. 

Bermondsey. Тһе Electric Light Committee have engaged Mesars. 
Kincaid, Waller, and Manville to report upon the possibility of 
extending the present electric lighting station. 

Nelson.— Whitefield School is to be lighted by electricity, and the 
electrical engineer is to submit to the committee an estimate and 
specification for the necessary work and fittings. 

Calne.— Notice has been received from the Southern District Elec- 
tricity Supply Corporation of their intention to apply for a provisional 
order to supply electricity within the urban area. 

Hanwell.—The proposal to establish a telephone exchange at Han- 
well has been revived, and the Hanwell Urban District Oouncil 
have promised the company to become subscribers. 

Aberdeen.—A recommendation will come before the Town Council 
to apply for additional borrowing powers in connection with the 
electric lighting department to the extent of £65,000. 


Norwich. —Ап ement is being negotiated between the Norwich 
Mutual Telephone Company and a firm of contractors to equip a tele- 
phone exchange suitable for the requirements of the city. 


New Australian Cable. —Reuter’s Melbourne correspondent tele. 
graphs that the Commonwealth House of Representatives has ratified 
the agreement with the Eastern Exension Telegraph Oompany. 


Normanton.—The National Telephone Company having secured 
the necessary number of subscribers for an exchange, their offer to 
supply the Corporation with an installation has been accepted. 


Pontypool.—The area at present lighted by gas is proposed to be 
lighted by electricity, and the electric lighting company have been 


asked to state their terms for an extension of the public lighting. 


Falkirk.—An agreement which it is calculated will hasten the ' 
rogress of the Bill in Parliament has been arrived at between the 

nn Council and the promotors of the Scottish Central electric power 
scheme. 

Bastian Mercury Vapour Lamp.—aA private demonstration has 
been given at the works of the Bastian Meter Company, Kentish 
Town, of a new mercury vapour lamp invented by Messrs. Bastian and 
Salisbury. 

Westminster Electric Supply Corporation.—The directors have 
declared an interim dividend for the half-year ending June 30 last at 
the rate of 13 per cent. per annum, less income tax, payable on 
Sept. 1, 1903. | 

South London Electric Supply Co.—The South London Electric 
Supply Corporation’s accounts for the half-year ended June 30 show 
a net profit of £5,210, against £2,548 for the corresponding six 
months of last year. | 

Bury.— It was reported at the Electricity Committee’s meeting last 
week that the receipts for current supplied for motive power during 
last month showed an increase equal to 100 per cent. on the corre- 
sponding period last year. 

Holland.—At the last meeting of the County Council the recom- 
mendation of the Asylums Committee to expend £3,920 in lighting 
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the asylum by electricity was considered. The question was referred 


back for farther information. 

Beckenham.—The following extensions of cables are proposed : 
Whitmore-road, estimated cost, £30; Westmoreland-road, £70; 
Hayes-road, £26. An application for an extension of cable in 
Wickham-road has been deferred. 

Hollingbourne.—A conference is being arranged between the 
Rural District Council and the Kent Electric Power Company with 
reference to the latter's decision to apply for parliamentary powers to 
supply electrical energy in the district. 

Instructions have been given to the town clerk and 
the borough surveyor to make enquiries of other boroughe in regard to 
their existing arrangements for public lighting, the use of gas and 
electric light, and the cost of each system. 

owrie.—We learn that satisfactory progress is being made 
with the electric light queation. From what we can gather, it is 
proposed to utilise the water power of the river for generating, and 
surveys are now being made in this direction. | 

Metropolitan Eleetric Co.—The directors of the Metropolitan 
Electric Supply Oompany, Limited, have declared an interim 
dividend for the half-year ended Juno 30 last at the rate of 8 per cent. 
per annum, as compared with 7 per cent. last year. 

Keighley.—The report on the electricity department states that the 
electricity sold from July 1, 1902, to June 50, 1903, was 137,721 units, 
as compared with 90,737 units sold during the corresponding period of 
1901-2, being an increase of 46,984 anita, or 51:8 per cent. 

August Holidays.—We have received notice from the Robertson 
Incandescent Electric Lamp Company and the Hart Accumulator 
Company that in both cases their works will be closed during the 
week commencing Monday, Aug. 3, reopening on Monday, Aug. 10. 

Hackney.—The Borough Council have decided to reduce the price 
charged for electrical energy for power purposes from the flat rate of 
2d. per unit to the following: for the first 1,000 units per quarter at 
any one premises, 2d. per unit; any further consumption at 14d. рег 
unit. 

Chester-le-Street.—Notice has been received by the District 
Council of an intention to apply to the Board of Trade for a pro- 
visional order authorising the supply of electrical energy and power 
in this and surrounding districts. It was agreed to oppose the appli- 
cation. | 

Morecambe.—A draft agreement has been approved between 
Messrs. Ledward and Oo. and the Corporation for the supply of con- 
densing plant. The engineer has been instructed to prepare a report 
as to the best means of dealing with the smoke nuisance at the electric 
light works. 

Pensance,—The Visiting Committee of the Guardians have been 
asked to bring up a report to the next meeting of the Board as to the 
desirability of having telephonic communication at the asylum, to be 
connected with the general telephonic arrangements in the town, 
together with the cost. 

German Telegraph Cables.—Germany possesses 73 cable lines, 
with a total length of over 10,000 miles. This does not include the second 
cable now being laid across the Atlantic. One-third of the cables 
belong to the Government. Of the entire cable system of the world, 
Great Britain owns nearly two-thirds and Germany one twenty-fourth. 


Hoylake and West Kirby.—The District Council propose to 

make application for sanction to borrow £324 for the erection of a 
water-softening plant at the electric supply works. The Local 
Government Board have directed au enquiry to be held respecting 
the Council's application to borrow £5,435 for electric lighting 
purposes. 
Dunstable.—At the last meeting of the Town Council a com- 
munication was read from the Empire Electric Light and Power 
Compeny, Limited, intimating their intention of applying for a 
provisional order to supply electric light and power in the Dunstable 
area. The Council decided to write to the company and ascertain 
their precise intentions in the matter. 

Shropshire and Worcestershire Power BilL—The Worcester- 
shire County Oouncil, having withdrawn their opposition to the 
Shropshire, Worcestershire, and East Denbighshire Electric Power 
Bill, it has been withdrawn from the consideration of the committee 
of the House of Commons and referred to Mr. J. W. Lowther, chair- 
man of the Committee of Waysand Means, as an uncontested scheme. 

Ertth.— With reference to the proposed further loan of £20,000 for 
electric lighting, the Local Government Board have promised to sanc- 
tion the borrowing of the money. A transformer station is proposed 
to be erected at Belvedere. The committee have instructed the elec- 
trical engineer to have the eonnection of the remaining public lamps 
to the electric lighting mains and the fitting of the lamps for electric 
lighting forthwith completed. 

Electrical Machinery List.—Under the title of '‘ Electrical and 
Autocar Supplement of '*Philipe's Monthly Machinery Register, Mr. 
Charles D. Phillips has issued а list of new and second.hand elec- 
trical machinery, also motorcars and motor bicycles, illustrated 
throughout. The ‘‘Register” is now in its twenty-ninth year of publica- 
tion, and serves the purpose of a medium for the purchase, sale, or 
hire of plant of every description. 

Underground Telegraphs to the North.—The continuation of 
the underground аара cable із progressing satisfactorily, and the 
pipes are now being laid in Penrith. It is expected that by the end 
of the year the pipelaying will be completed as far north as Carlisle. 
After this is done the cable will be drawn in, and the result expected 
ia that there will be less interruption of telegraphic communication 
between the Metropolis and the North. 

Sunbury.—Edmundsons' Electricity Corporation are about to apply 
for a provisional order to supply Sunbury with electric light. The 


proposed charges are 7d. per unit for the first hour and 3d. per unit 
afterwards, whilst for public street-hghting the company propose to 
supply at a price not exceeding 24d. per unit. The company have a large 
„ at Twickenham, and wish to take in Sunbury on 
the way through to Staines and possibly Weybridge. 

Eton. — As the result of the recent fire at Eton College, the Urban 
District Council have decided to obtain a steam fire-engine and the 
latest electric alarms. A deputation, having visited Liverpool and 
Blackpool, have presented their report, and, as the consequence, all the 
houses in each college will be put into electrical communication with 
the fire station. The governing body of the college are financially 
supporting the Council in these precautionary efforts. 

County of London and Brush Co.—The directors of the County 
of London and Brush Provincial Electric Lighting Company, Limited, 
have declared an interim dividend for the half-year ended June 30, 
1903, on the ordinary shares, at the rate of 4 per cent. per annum. 
Fhe amount of electricity sold in the Oompany’s London districts 
during the half-year is estimated to realise £49,824, which compares 
with £43,725 for the corresponding period of last year. 

Portsmouth Teíephones. —The Telephone Committee report that 
they are constantly receiving new applications for instruments, and 
before very long an application will probably be made to the Local 
Government Board for an additional loan. In the meantime the com- 
mittee are preparing to meet the requirements of the public, and have 
accepted tenders for a farther supply of 250 wall and 50 Edison-Bell 
table instruments, at a little less cost than those previously supplied. 


Hull.—An assistant assistant engineer is to be advertised for at 
£200 per annum. The committee have adopted a revised scale of 
meter rents, which, it is “раш will place all consumers of the 
same size of installation at the same rate, independent of the initial 
cost of the meter, but which at the present price of meters will 
recoup the committee to the extent of 10 per cent. per annum on the 
initial outlay. The present revenue is expected to be reduced by 
£290 per annum. 

North-Western Electricity and Power Gas Bill.— Details of this 
proposed measure were given in our last issue. On Friday a committee 
of the House of Commons found the preamble pee but confined 
the proposed area of supply to parts of Staffordshire, Denbighshire, 
Flintshire, and Derbyshire, and excluded the whole of Oheshire. The 
committee were of opinion that the proposed capital of а million and а 
half was insufficient for the whole area as proposed by the promoters, 
and therefore limited the scheme to the districts named. 

Stourbridge.—The question of the electric lighting order came 
before the Council at their last meeting, when the Gas Committee 
presented a special report requesting the Council to relieve them of 
the responsibi ity of carrying out the order, believing that а separate 
committee would be better able to deal with it. The Gas Committec's 
report was carried, but not unanimously, and afterwards it was carried 
by а majority of two that the working of the electric lighting order be 
placed in the hands of the Railway aud Destructor Committee. 

Reading.—Trials are being conducted in the Oxford-road with four 
electric arc lamps erected by the Reading Electric Supply Company, 
who are in communication with the Corporation with reference to the 
terms of supply for lighting vertain of the tramway routes. Simul- 
taneously experiments are being conducted with incandescent 
burners. The borough engineer (Mr. John Bowen), who is superin- 
tending these experiments, will shortly make detailed comparative 
reports to the Highways and Lighting Committees of the Corporation. 


Hythe (Kent).—The Folkestone Electricity Supply Company have 
offered to become entirely responsible for the wholo of the public 
lighting of Hythe, the hours to be from dusk to midnight, the light 
of the lamps to be not less than that previously produced by the gas- 
light, the charge for such lighting to be £560 annually, payable in 

uarterly instalments. These terms have been accepted by the 

uncil The Mayor spoke strongly in favour of the proposed 

scheme, and mentioned that it would effect a saving, as for one year 
their gas bill totalled £715. 

Shildon.—4A letter was read from the Northern Counties Electric 
Supply Company at the last meeting of the Urban District Council 
stating their eXperience was that two years was too short a time in 
which to develop the demand for 5 sufficient to justify the 
erection of a refuse destructor, and that they thought the Council 
should be satisfied with the installation of a dust destructor as soon 
as the electric lighting demand was equivalent to 10,000 8-c. p. lampe. 
It was decided to write the company asking them to at once any 
arrangements for the supply of electric light. 

Southampton.—Mr. W. Bone, a former mayor, on Monday laid 
the foundation stone of the new electricity works for the county 
borough. The original works were purchased by the Oorporation 
from а private company, and the demand tor electricity has ao 
increased that it became necessary to provide entirely new works which 
will be of а very extensive character and are to be completed early in 
October. As an illustration of the growth of the department it is 
stated that in 1896-7 the. output was 134,843 units, in 1901-2 
1,430,222 units, and in 1902-3, 1,732,013 units. 

Darwen.—The revenue account of the electricity department for 
the past year shows a gross profit of £2,924. 16s. 6d., and a net profit, 
after deducting interest and repayment of principal and sinking fund 
instalments, of £104. 11s. 9d. No depreciation has been debited to 
the revenue account beyond the statutory requirements for repayment 
of principal to the Public Works Loan Commissioners and sinking 
fund instalments. The amount standing to debit of net revenue 
account has been reduced by the above profit from £1,630. Os. 11d. at 
March 31, 1902, to £1,525. 9s. 2d. at March 31, 1903. 

Swansea Telephones.—A meeting of the Telephones Committee 
of the 9 was held on Thursday last week, when the manager 
reported that 98 lines were now fitted with instruments, and сап be 
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fitted to switchboards when the contractors hand over the cables. 
Three hundred and seventy-six subscribers had applied for the limited 
service, 62 for the message rate, and 18 for the private service, making 
a total of 456.in all. Orders are coming in satisfactorily, and it is 
expected that many more would come in when the National Telephone 
Company’s contracts expired and the Corporation telephones had had 
a fair test. 


Ealing.—At the last meeting of the Town Council the Electric 
Lighting Committee reported that 930 lamps had been applied for 
since the last meeting. They have resolved to revise the scale of meter 
rents at pe in force. The present charge is 1s. 6d. per quarter up 
to 25 lights applied for, дв. up to 50, 4s. 6d. up to 75, and 6s. per 
quarter for any number over 75. The new scale is: not exceeding 10 
ot lamps, 1s. 3d.; above 10, but not exceeding 25, 1s. 6d.; above 
25, but not exceeding 45, 2s.; above 45, but not exceeding 65, 2з. 6d.; 
above 50, but not exceeding 75, 4s. 6d.; above 65 for any number, 3s. ; 
above 75, 6a. 


Maidenhead. —Mr. С. O. Milton, the resident electrical engineer, 
in his latest report on the electric lighting undertaking, states that 
the meter readings for the June quarter are very satisfactory. Thirty 
new connections have been made during che quarter and 9,829 units 
have been sold to private consumers, this number being less than 
3,000 smaller than that for the winter quarter. This of course, is 
due to the increase in the number of consumers. The revenue 
amounts to £3573 odd, and as the ensuing quarter will earn more 
than the estimated deficit for the half-year ending September will be 
on the right side. 


Macclesfield.—The recent canvas for probable customers to the 
proposed electricity undertaking has shown tbat there are about 
120 applications for current, aggregating over 5,000 lamps and over 
100 h.p. for motive purposes. Of the applications, two-thirds are 
from residents within the compulsory area laid down in the Corpora- 
tion's provisional order, and most of the others from the immediate 
neighbourhood. The figures far exceed the anticipations of the com- 
mittee, who have decided to send the results to the three firms who 
have been asked to tender for the work so that they may form a basis 
ав to the size of the installation. | 


Floods.—Considerable damage was done to the newspaper presses 
on the south side of Fleet.street by the heavy rains at the beginning 
of the week owing to the inadequacy of the existing storm-sewer 
arrangements. The City of London Electric Lighting Company inform 
us that they have made special arrangements to place their staff, men, 
and appliances at the service of any of their customers during such 
times ot emergency. The company have placed a suggestion before 
the London County Ccuncil to provide them with a suitable pumping 
station, driven by motors supplied with their current, at a trifling 
cost, which would prevent the recurrence of the recent disaster. 


Bristol.—At Wednesday's meeting of the City Council, a debate 
took place on the question of the inclusion of Bristol in the Somerset 
and District Electric Power Bill, which, as noted last week, has been 
passed by the Parliamentary Committees. Mr. Witty declared that 
this was & blow to municipal trading which should not be minimised 
by the advocates of that system. Mr. Hughes believed that the city 
was greatly disappointed, and felt that they had had too much of the 
aword of justice and not enough of the evenly-balanced scales. Mr. 
Lloyd held that the result would be that the committee would meet 
the competition successfully, and eventually the matter dropped. 


Halifax Telephones.—An important meeting of the Corporation 
Finance Committee has been held, at which Mr. Bennett, acting on 
behalf of a prospective company, presented a scheme for the establishment 
of a system of telephones in Halifax. In their last parliamentary Bill 
the Corporation secure powers for municipal telephones, but apparently 
there is a disinclination on the part of the public to favour for the 
time being any extension of municipal enterprise. The proposal before 
the Finance Committee is to the effect that a company should be per- 
mitted to operate under the necessafy license, and give telephonic 
accommodation at greatly reduced rates compared with those of the 
National Telephone Company. The committee intend to consider the 
proposal made by Mr. Bennett. 

Stock Exchange.—The Stock Exchange Committee has appointed 
Thursday, Aug. 6, a special settling day for Callender (George M.) 
and Co., Limited, 25,000 preference shares of £1 each, fully paid, 
Nos. 50,001 to 75,000. Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
a quotation to the British Westinghouse Electric and Manufacturing 
Company, Limited, further issue of 100,000 6 per cent. preference 
shares of £5 each, fully paid ; Metropolitan Electric Supply Company, 
Limited. 71,085 44 per cent. cumulative preference shares of £5 each, 
fully and partly paid ; Underground Electric Railways Company of 
London, Limited, fully and partly paid provisional certificates for 
£7,000,000 5 per cent. profit-snaring secured notes. 

Ipswich.—-The electric light and tramway scheme is progressing 
towards completion, and a reminder of this fact is that the local 
contractors, Messrs. Reavell and Co., have just completed the official 
tests on the last of the six engines which they have been constructing. 
The two largest engines, which are of 400 h.p., have already been 
completed and delivered at the electric lighting station, these sets 
being intended principally for providing the electric energy for the 
tramcars. Two small steam-engines of 80 h.p., with their dynamos, 
have also been tested and delivered, these engines being intended for 
the lighting load only. In addition there are two sets of medium 
size, of 200 h.p., which will be principally used for providing elec- 
trical energy for lighting purposes. The tests which were carried out 
were all successful. 

Hammersmith.—At this week's meeting of the Borough Council 
the Electric Lighting Committee reported that 17 additional consumers 
had been connected, representing а maximum of 436 8.c.p. lamps, 
that 14 consumers had been disconnected, and that the total number of 
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consumers now taking current from the mains was 1,271. The committee 
have approved the plan submitted by the London United Tramways, 
Limited, showing the positions of the standards to which arc lamps 
will be affixed in Glenthorne-road, Dalling-road, Paddenswick-road, 
aud Askew-road. The committee have made an arrangement with the 
Imperial Tobacco Company to supply their factory at Fulham Palace- 
road with exhaust steam at Js. Ad. for 100lb. for a period of three 
years. The company already take electricity from the Corporation 
department for lighting and power in large quantities. 

Gosport.—Plans and estimates are in course of preparation for 
installing the electric light in the Clarence Victualling Yard, Priddy's 
Hard, and Forton Barracks, The money necessary to proceed with 
the work wil be included in the naval estimates next year. The 
scheme is as yet only in the initial stage. It is proposed to erect a 
generating station in Clarence Yard, with sufficient accommodation 
for later adding two more boilers and dynamos. Priddy's Hard will 
be connected by cables carried across the creek under the water. 
From that establishment the wires will be carried to the Marine 
battery and then reeross the creek to Forton Barracks. The divisional 
schools and the hospital standing in the field opposite the barracks 
will be included in the installation. The scheme provides for a 
largo number of arc lights at each of the three establishments in 
addition to the ordinary connections. 

London Electrical Contractors’ Association. —At the annual 
general meeting of the above, held at Frascati's Restaurant on the 
27th inst., the 5 Mr. Rashleigh Phipps, in the chair, the 
annual report and balance-sheet was submitted and adopted, and the 
following officers appointed for the ensuing year: president—Mr. E. L. 
Berry; vice-presidents—Mr. W. Duncan, Mr. W. W. Strode, Мг. C. L 
Troup; council—Messrs. Gillard, Joseph, Lund, Marryat, Mossop, 
Tate, Ratcliff, Tomlinson, Tricket; hon. treasurer—Mr. W. R. 
Rawlings ; hon. secretary —Mr. E. J. Hogan. Among other business, 
it was decided to hold a series of monthly general meetings for the 
discussion of subjects of interest to the contracting trade. Any con- 
tractors in London and district who have not yet joined the association 
are requested to communicate with the hon. secretary, E. J. Hogan, 
141, Fenchurch street, Е.С. 

Electrical Manufacturers and Contractors.—At a final con- 
ference between the committees of the National Electrical Manu- 
ſneturers' Association and the National Electrical Contractors’ 
Association recently held, a basis of agreement was finally agreed 
upon between the two associations. The result of these negotiations 
has taken some time to arrive at owing to the many difficulties in the 
way. Itis believed, however, that the basis of agreement now come 
to will prove of a very satisfactory nature to members of both associa- 
tions, The recommendations of the joint committces were on the 
same day submitted to the Central Board of the National Electrical 
Contractors’ Association and approved Lv then, Simultaneously the 
National Electrical Manufacturers held a general meeting of its 
members, who also approved of what their committee had done on their 
hehalf. Parties interested on either side can get full information from 
the secretaries of either association. 


Wrexham. From a statement presented by the borough accountant 
it appears that the number of units sold during the quarter for private 
lighting shows an increase of 45 per cent. The charges amounted to 
£258, an increase of 30 per cent.; the number of consumers was 127, 
against 87, an increase of 46 per cent.; and the average price obtained 
per unit was 5°28d., a decrease of 3°5d. For tramways 55,890 units 
were sold (minimum number charged, 57,000 at 2d.), and the charges 
amounted to £312. For publie lighting the cost was £1383, against 
£178. The total revenue amounted to £755, against £375. The 
electrical engineer's report, presented at the last meeting of the Town 
Council, showed that the units generated during June were 29,094, 
compared with 8.164 last year; 12,755 units were used by the trams 
and 16,339 for lighting, etc. After a long discussion it was agreed 
that current for motors be supplied at 24d. per unit within the regula- 
tion area, and that the minimum be reduced from £10 to 30s. It 
was decided to allow Mr. Sillery, electrical engineer, to conduct an 
electricity class at the art school. ' 


South Africa. —We learn from South African Exports that a 
scheme of electric lighting for Wellington is being discussed. A 
number of electric lighting cable extensions have been authorised at 
Ladysmith, and when these are completed the entire residential 
quarters of the town will be served. There is considerable interest 
being manifested by the ratepayers of Potchefstroom in regard to the 
lighting of the town, offers to do this having been received from 
Johannesburg firms, but the matter was adjourned sine dic. The 
ratepayera, however, have expressed themselves as dissatisfied with 
this, and several prominent traders have ordered complete plants of 
their own. The Health Board have, as a result, brought up the 
matter again, and will consider the advisability of granting a con- 
cession for lighting tlhe whole town and military cantonment. The 
question of public lighting has been agitating the township of Beacons- 
field for some time. The De Beers Company have now, at the request 
of the Beaconsficld Council, resolved to undertake to a certain extent 
to light the streets of Beaconsfield free with electric light, also to 
instal electric light in the town hall, and to supply current for muni- 
cipal purposes only, free of charge. The company will erect 20 arc 
lamps in the streets, aud lay cables sufficient to light private houses 
along the route, but the current cannot be supplied until the new 
power station now being erected in the vicinity is completed. The 
current supplied to the town hall for other than municipal purposes 
will be charged at 6d. per unit. No responsibility will be accepted 
by the company for any failure of supply. The Natal Government, 
being dissatisfied with the Durban municipal telephone serwice, have 
installed а system of their own, connecting the eight of teu local 
departments with the central exchange on the main wharf./ The new 
system covers the whole of the harbour, including carg.b sheds, etc. 
Greater expedition at the port is anticipated, | 
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Leioester.—The Finance Committee report that the Gas and 
Electric Lighting Committee have submitted to them a proposal to 
seek power from the Local Government Board to borrow £100,000 
to cover the amount already overspent on the electric lighting capital 
account, and for future extensions of distributing plant. The com- 
mittee have no comment to make on the proposal. The Electric 
Lighting Oommittee report that their engineer, Mr. Alfred Colson, 
M. I. O. E., has brought under their notice the increase in the demand 
for current, the capabilities of the present cables and transformers, 
and the probable demand for current in the near future. The 
engineer advises that, in order to meet the anticipated requirements 
of the town as regards the supply of electricity during the next few 
years, a considerable extension of the distributing plant, etc., will be 
needed, necessitating an expenditure on machinery of £3,623; for 
mains and services, £50, ; for transformers, £7,350; for meters 
(1,500), $7,500 ; instruments, say, £200—making a total of £69,223. 


Mechanical Ventilation Speocialities.—Messrs, John Gibbs and 
Son, of Liverpool, have sent us a copy of their new catalogue of 
mechanical ventilation specialities, which has been got up in a dis- 
tinctly attractive style and fully illustrated. The first illustration 
shows us three of the eight Gibbs fans, each 8ft. diameter, erected by 
the firm at the Bradford Corporation electricity works, and which are 
doing very successful work. Glancing through the catalogue, our 
attention is arrested by an illustration of a Bin. electric fan, dust- 
proof type, which, we are informed, is approved and adopted as their 
Standard type by leading insurance companies. The fan is made in eight 
different sizes, the diameter of the blade varying from 1b5iu. to 48in., 
and the price from £13. 10s. to £57. 10s. The 15in. blade is estimated 
to remove 1,500 to 1,800 cubic feet of air per minute, thg 24in. blade 
4,000 to 6,000 cubic feet, the 36in. blade 10,000 to 15, cubio feet, 
and the 48in. blade 25,000 to 40,000 cubic feet. The revolutions per 
minute range from 1,000 to 1,200 in the case of the 15in. fan to 400 
to 550 in the case of the 48in. blade. The machines are stocked 
wound for 110 and 230 volts continuous current. 


St. bone. — The crisis has been reached in the electric 
lighting trouble at St. Marylebone. The present situation would 
afford excellent matter for oomedy were it not for the serious position 
in which the Borough Council find themselves placed. Unable to get 
the consent of the County Council to raise the loan for purchasing the 
undertaking of the Metropolitan Electric Supply Company, they are 
now threatened with an 5 by the ''Marylebone Electric 
Supply Oompany” to the Board of Trade for powers to authorise 
this company to supply electricity in the borough. Naturally, the 
Council will oppose this application tooth and nail, but we think it 
has a good chance of succeeding with the Board of Trade in view of 
the present state of affairs. As stated in another column, the Borough 
Council as а last resource propose to apply for а special license from 
the Bourd of Trade which would remove the legal difficulties in the 
way of the County Council sanctioning the proposed loan, but from 
what we hear there is a decided disinclination on the part ot the Board 
of Trade to grant these licenses, and it is possible that it will prefer 
to sanction the application of the St. Marylebone Company to under- 
take the supply of electricity in the borough. 

Camberwell.—As recently noted in these columns, the Oamberwell 
Borough Oouncil have circulated among the London local authorities 
the documents in connection with the refusal of the Board of Trade to 

t to the London Elestric Supply Corporation an order under the 
ectric Lighting Acts in respect of the southern portion of the 
borough. e matter has come to the notice of the London County 
Council, who have sent the Borough Council a communication, point- 
ing out that, as regards applications for orders under these Acts, the 
Council have always been in favour of two companies being allowed to 
compete in the same area, but they have always considered that any 
application by a company for an order in respect of an area for which 
the local authority have been granted an order should be refused. It 
appears to the County Council that the action of the Board of Trade 
in the present instance is to some extent & departure from the attitude 
gen y taken up by it in the past. The County Council are in 
sympathy with the Borough Council in the matter, but it does not 
appear that the Council have any power to render assistance with 
regard thereto, as under Section 4 of the Electric Lighting Act, 1882, 
the Board has а discretionary power to grant а provisional order autho- 
rising any local authority, company, or person to supply electricity for 
public or private purposes within any area, and there is no appeal 
against the decision of the Board. 

Wandsworth. —Dealing with the question of electric light in the 
^orough, it was stated at the last meeting of the Council that the 
pee sub-committee appointed to go into the matter had come to 

e conclusion that the only remedy for the present evil of high rates 
was competition. The committee recommended that Mr. Adams, 
electrical expert, should be empowered, at а cost of £105, to draw up 
a complete scheme for the supply of electric current. туды һу 
power obtained from the Tooting dust destructor, and the recom. 
mendation was confirmed. It was reported that the London Electric 
Supply Corporation had written stating that they would be prepared, 
if they obtained the provisional order which they sought, to supply 
consumers in the borough with electric current at 6d. per unit for the 
first 4,000 units in each year, and 4d. per unit in excess of 4,000, 
with reductions for large orders. The committee recommended that 
the company should be informed that the Council could not support 
their рет for the proposed order unless they undertook to 
supply electricity for lighting purposes at a flat rate of 44d. per unit 
to private consumers and 2d. per unit for power. This was agreed to. 
The General Committee reported that when the matter of 
lighting the town hall by electricity was under oonsideration it was 
not present to the minds of the committee that the tenders were 
received by invitation and not by public advertisement. The tender 
of the City of London, etc., Electric Lighting Company having been 
accepted by the Coupe the committee were of opinion that the 
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contract should be proceeded with, and that Mr. A. T. Snell, who 
prepared the specification, should be retained to superintend the work. 

Southwark.—At the last meeting of the Borough Oouncil the 
General Parposes and Finance Joint Committee reported that the 
district auditor had disallowed certain charges, thereby leaving the 
whole deficiency of £35,946. 63. on the electric light undertaking as a 
charge upon the rates of the parish of Newington, because no part of 
the expense incurred under the Act relating to the supply of electricity 
in the parish of Newington, which extended only to а part of the 
borough, could lawfally be charged upon the general fundas of the 
whole borough, and because, by Section 10, Sub-Section 4, of the London 
Government Act, 1899, it was provided that such expenses should be 
borne by the area to which the adoptive local or other Act in point 
extended, and because no scheme under the London Government Act 
had provided otherwise. The committee were of opinion that con- 
siderable difficulty would arise hereafter if the undertaking were 
treated as a parish and not a borough concern, and would materially 
tend to retard the future unification of the borough. The committee, 
therefore, recommended that an appeal be made to che Local Govern- 
ment Board against the disallowances of the auditor, апа that in the 
event of the appeal failing, application be then made to the London 
Government Act Commissioners to issue & scheme under the London 
Government Act, 1879, making the expenses of the undertaking 
chargeable to the whole borough. The recommendation was adopted, 


Dewsbury.—The annual report of Mr. К. H. Campion, borough 
electrical engineer, to the Electricity Committee on the working of 
the undertaking during the past 12 months has been issued, and it is 
with pleasure we record а successful year in regard to the running of 
the station and the financial result. The gross receipts by sale of 
current are £5,469. 18s. 74d. Discounts have taken £296. 188. 5d., 
leaving the net amount £5,173. The total revenue is £5,434. 
3s. 104d. The total costs are £2,778. 93. 2d. (£107 less than last 
year), leaving a gross profit of £2,655. 14s. 84d. This is sufficient to 
psy the interest and sinking fund charges for the year and leave a 
surplus of £286, which has gone to help to pay off the deficit of £378 
left over from last year. Practically the undertaking is £664 better 
than last year. Thirty-four consumers have been connected during 
the year, several of them being millowners, who should run for longer 
hours than most motor consumers. The capital expenditure during 
the year has been £3,235, which has taken £92 oxtra for interest and 
sinking fund. In his general remarks the engineer states that there 
is an equivalent of 21,207 lamps of 8.c.p. connected to the mains, an 
increase of 2,822 over last year. During the year applications were 
received for supply of 10 additional motors, which now total 38. 
The number of units sold for the year is 282,540 for lighting, which 
is ап increase of 19,264. Four thousand four hundred and forty units 
were sold to the tramway company at 4d. per unit for trial runs, and 
from Feb. 18 to March 31 they used 28,3552 at 144., so that the total 
number of units sold is 315,132. The highest load reached for light- 
ing was 263 kw. on Dec. 19 and for traction 200 kw. on March 21. 


York.—A quarterly meeting of the City Council was held last 
week, at which Mr. Н. V. Scott, chairman of the Electricity Com- 
mittee, gave some most interesting details of the working of the 
electric light undertaking during the past year, арр ишш the 
information given in the annual report, which we published last week. 
He said there had been a most substantial increase in the business 
done. There had been a steady increase in the units sold—2Z20,000 in 
the first year, 423,000 in the second year, and 652,000 in the third 
то! The cost per unit of providing the light had steadily decreased. 

n the first year it was 2:428, in the second year 1:960, and in the 
last year 1:896. The total revenue for the year had been £7,454, 17s., 
which was а steady increase on former revenues, and the total costs of 
the concern had been £5,243. Of the latter sum, however, £553 
would, if they were a trading concern, be charged to capital and not 
to revenue, which would leave the profit £2,764, which was exactly 
5 per cent. upon the capital expended at the commencement of the year. 

e thought that was an extremely satisfactory result for a concern only 
in the third year of its working. With regard to the position of the 
concern, they were authorised to borrow £90,000, and there was а 
further sum of £10,850 which they would no doubt receive leave to 
borrow, making the total borrowed capital of the concern £100,000, 
or rather over. Replying to criticisms which hai been passed upon 
the concern, he said that the average percentage on the capital of the 
whole of the public companies of the country set aside for depreciation 
was l'l, the average of the municipalities was 2'2, the amount for 
York was Z per cent. The average cost of production of all the com- 
panies had been 2:352. per unit, of all the municipalities 2:18d., of 
York 177d. The average price of the public companies to their con- 
sumers for lighting was 4:96d., for all the municipalities 4:52d., and 
for York 3:60d. The average price of public ccmpanies for public 
lighting was 2:64d., of all the municipalities 2:48d., and of York 
1°74d., so that in every respect the municipalities beat the companies, 
and York practically, in every respect, beat the municipalities hollow. 

Blackburn.—In his report on the working of the electricity 
department, Jubilee-street, during the past 12 months, Mr. Alfred S. 
Giles, the borough electrical engineer, states that the receipts and 
expenditure, shown in a condensed form, аге as follows: receipts, 
£25,750. 7s. 10d. ; working expenditure, £14,208. 3s. 7d.; gross 
profit, £11,542. 4s. 3d. The interest and sinking fund charges and 
the above balance is shown as follows: interest, £4,527. 6s. 7d. ; 
sinking fund, £5,180 12s. 6d. —total, £9,707. 198. 1d. The net profit 
amounts to £1,834. 53. 2d. The output from the generating station 
for the year is 2,503,639 units sold. The wcrks cost has been reduced 
from 1°09d. last year to 0°794. per unit. The total costs, including 
management and distribution to the consumers, has been reduced from 
1:48d. to 120d. per unit. There is the equivalent of 106,866 lampe 
of 8 c.p. connected to mains, being an inorease of 24,757 over last 
ear. Khe number of consumers taking the supply of clectric energy 
or lighting and power purposes now number 890, an increase of 107 
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over last year. The total capacity of the works is now 3,720 h.p. 
The maximum load at any one time was 1,638 kw., on Dec. 17. 
The average price obtained per unit sold for lighting purposes is 
3°83d., a figure which will compare favourably with other towns of the 
same output. The average for power purposes is 1:59d., and for tramway 
traction 1:54. per unit. During the year two more Lancashire boilers 
have been put down, and the new chimney completed, doing away with 
black smoke troubles due to working the old chimney beyond its capacity. 
The buildings in connection with the extension of the works are nearly 
completed, and one of the new engines has been erected. The con- 
tractors are proceeding with the erection of the other plant on order, 
and this will be all completed during the summer and be in working 
condition for next winter. Last winter proved a most anxious time 
for the staff in charge of the generating station, for they were working 
at times without an adequate proportion of spare plant, but they were 
able to get through the winter load with but few troubles affecting the 

eneral supply for more than a few minutes. The cost of generating 

as been largely reduced during the year. A large proportion of the 
economy achieved is due to their being able to use the town's water 
for condensing purposes, and to being able to contract for a cheaper 
fuel than that hey used last year, owing to having installed additional 
boilers. 


London County Council.—At Tuesday’s meeting of the London 
County Council the Finance Committee brought up a report on the 
subject of the St. Marylebone electric lighting. The question con- 
sidered, and upon which the opinion of Mr. Haldane, К.О., had been 
taken, was whether, if a license be obtained by the Borough Council 
from the Board of Trade, the Borough Council will obtain such logal power 
to borrow as will justify the County Council in sanctioning the loan. 
The committee state that in this event the legal difficulty in the way 
of granting the loan will be removed, but in the first instance the 
period authorised by the sanction of the County Council, if given, for 
the repayment of the money will be limited to the period ot the 
license— i.e., seven years. Such period, however, will be open to 
consideration after purchase. Upon the recommendation of the 
Finance Committee, 1t was agreed to lend the Poplar Borough Council 
£3,345 for electric lighting, and the Hampstead Borough Council 
£1,273 for street-lighting. The Bridges Committee reported on the 
resolution of the Council to accept the offer of the London Electric 
Supply Corporation to supply electric current for lighting and work- 
ing the lifts at Greenwich Tunnel at the rates of 2d. and 14d. per 
unit respectively. An expenditure of £1,900 for electric plant to enable 
the supply to be taken has already bcen sanctioned, The committee 
have been in communication with the corporation as to the amount to 
be paid to it for plant under the proposed agreement, and have 
arranged that this shall not exceed £1,650, made up as follows : 
two motor-generators and switchboards complete, erected and set 
to work, £1,470; high-tension feeder through tunnel, £125; 
contingencies, £55. Other work, such as the foundations and 
covering for the generators, will be undertaken by the Council. 
In connection with the price to be paid for current for lighting 
purposes, the committee have considered an offer of the corporation 
to reduce the charge from 2d. to 1'8d. on condition that the Council 
will not work the lifts on Sundays. This offer, if accepted, will 
effect & considerable economy on lighting, and in addition the cost 
of power for working the lift on Sundays will be saved. There will 
be no business use for the lifts on those days, and the 24 bours' 
break would be very useful for the purpose of cverhauling the 
machinery should this be necessary. Under the circumstances the 
committee have decided to accept the offer. Notices were received 
from the following companies of intention to lay electric mains 
subject to certain conditions: Oharing Cross апа Strand Electricity 
Supply Corporation, City of London Electric Lighting Company, 
County of London and Brush Provincial Electric Lighting Company, 
and Notting Hill Electric Lighting Company. 


Croydon.—Mr. J. Gray Scott, borough electrical engineer of 
Croydon, has presented to his committee a report on the past year's 
working of the electricity undertaking. Не states that the returns 
for the period under review are gratifying, showing, as they do, an 
all round. improvement on the previous year, and representing the 
most successful year of working in the history of the undertaking. 
The capital expenditure has increased from £212,389 to £231,353, 
the expenditure during the year amounting to £18,964. "The total 
receipts for the year amount to £40,154, as compared with £27,483 
for the previous year ; the total expenditure amounts to £21,875, as 
compared with £14,582 in the previous year, leaving a balance of 
gross profit to be carried to the net revenue account of £18,200 as 
against £12,850 last year. The net profit for the year, after payment 
of interest and sinking fund, amounts to £4,654. 17s. 8d. The 
return on the average capital outlay therefore represents 8:54 per cent. 
The capacity of the plant in kilowatts amounts to 3,215, and the 
maximum load reached was 2,127 kw. This represents an increase in 
load on the station of 444 kw. The number of consumers during the 

ear has increased from 1,043 to 1,578, an actual increase of 335, or 

2 per cent. The number of 8-c.p. lamps connected at March 25, 
1903, was 96,479, as compared with 78,386 for the corresponding 
period of last year, representing an increase in lamps connected of 
18,093. The average price obtained for private supply was 4:544. per 
unit, as compared with 4°39d. per unit for the previous year. With 
regard to the analysis of costs: the cost of generation and distribution, 
which includes coal, oil, and other stores, wages, repairs, and main- 
tenance, amounts to 1:264. per unit sold, as compared with 1:544. per 
unit for the previous year. Adding to these figures the items of rents, 
rates, taxes, etc., and management, the total cost per unit sold during 
the past year amounts to 1°58d., as compared with 1°82d. for the 

revious year. Dealing with the output of the works, it will be seen 
rom the statement of electricity gencrated, sold, etc., that the 
number of units generated during the past year amounts to 3,889,794, 
as compared with 2,510,876 for the previous year. This represents 
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an increase of 68 per cent. After deducting the units used for station 
lighting, testing, and driving auxiliary plant, also allowing for the 
losses in distribution, the actual number of units sold for private 
lighting, public lighting, and tramways amounted to 3,131,841, as 
against 1,810,387, an increase of 73 per cent. The percentage of units 
sold to units generated is 80, as compared with 76 the previous 
year, and it will be his endeavour to still further increase this 
efficiency of distribution by reducing the proportion of losses incurred. 
The engineer goes on to refer to the fact that during the past year 
they have been severely handicapped in the work of the department 
by several circumstances beyond their control. The supply was 
entirely disorganised by the fire which occurred at the end of October, 
and since that date until very recently the works have been ran with 
temporary mains on the engine-room floor, and other similar arrange- 
ments of a temporary nature. It has been necessary to gradually 
carry out the work of permanent reinstatement, but at the same time 
always maintain an efficient supply. Their position with regard to 
stand-by plant has been an undesirable one, and he points out how 
very serious a responsibility rests upon his assistants and himself when 
they are confronted with the fact that for a certain period of the year, 
at any rate, the supply throughout the borough for tramways or 
lighting is entirely dependent upon certain portions of pus a break- 
down of which would involve serious inconvenience and loss, not only 
to his department, but to the borough generally. There is a further 
disadvantage in running a station to its fall capacity, and that is, 
that in the event of machinery or plant of any kind to be supplied 
under contract proving unsatisfactory, it is impossible to reject the 
lant in the event of serious defects, while in the event of minor 
efects arising, which might easily be located by the contractor, were 
he provided with ample opportunity for doing во, it is sometimes 
difficult to make the necessary provision under the above circum- 
stances. The subject of further extensions of plant in the station 
will be dealt with in a separate report, but he impressed upon the 
committee the desirability of anticipating a continually increasing 
demand for a supply of electricity, having in view the progress of the 
station since the commencement of the undertaking, and the rapid 
strides in its development which are at present being made. The 
report then goes into detail, giving particulars of the plant installed, 
mains, sub-ataticns, etc. In conclusion, Mr. Scott expresses his 
appreciation of the loyalty and hearty co-operation of his assistants 
and the members of the staff. 


PROVISIONAL PATENTS, 1903. 


JuLv 20. 

Improvements in electric batteries. Alfred Blackman 
and Charles Ernest Warren, 115, Cannon-street, London. 

Improvements in and connected with electric tram. 
cars. James Albert Lycett and George John Oonaty, 
128, Colmore-row, Birmingham. 

Improvements in switches and rheostats for starting 
and controlling electric motors. Frederic Osmund 
Hunt, 21, Mount-vale, York. 


15975. An improved suspender for carrying balance weights 
used as electric lighting accessories. Richard Thomas 
Grocott, Whitehall Works, Longport, Stoke-on-Trent. 

An improved switch lampholder for electric lighting. 
George Oasperson, 11, Upper Mill-hill, Boar-lane, Leeds. 

Indicating attachment on electric faseways. James 
Wilson, 90, Boston-street, Hulme, Manchester. 


Electromagnetic brake for electrically-propelled cars 
of tramways and street railways. Heinrich Зерде], 
18, Fleet-street, London. (Complete specification.) 

Improvements in charge indicators for secondary 
batteries. Hiram Percy Maxim, Westinghouse-building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, Aug. 4, 1902, being date of application 
in United States.) (Complete specification.) 

Improvements in casings for electric conductors. 
Warrner Valentine Smith, 18, Southampton-buildings, 
Chancery-lane, London. 

Improvements in apparatus for regulating the supply 
of current in electric mains. Herbert William Butler, 
47, Lincoln’s-inn-fields, London. ? 

JULY 21. 

Improvements in and relating to eleotricity motor 
meters. William Hamilton, 18, Southampton-buildings, 
Chanzery-lane, London. 


Improvements in circuit-controlling devices ohiefly 
designed for use with electric flash signs. Henry 
Harris Lake, 45, Southampton-buildings, Chancery-lane, 
London. (Automatic Time Switch Company, United 
States.) (Complete specification.) 

Improved means and apparatus for producing and 
detecting Hertzian oscillations. John Nevil Maskelyne, 
jun., 6, Bream’s-buildings, Chancery-lane, London. 

Improvements in interrupters for use with induction 
coils and other electrical apparatus, John Nevil 
-Maskelyne, jun., 6, Bream’s-buildings, Ohancery-lane, 
London. 

Improvements in and relating to rectifying polyphase 
alternating currents by means of unipolar ocells, 
William Edward Evans, 27, Chancery-lane, London. 
(Allgemeine Elektrieitäts- Gesellschaft, Germany.) (Com: 
plete specification.) 


15968. 


15970. 


15972.. 


15979. 


15980. 


15992. 


15995. 


16014. 


16038. 


16078. 


16100. 


16113. 


16114. 


10133. 
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16115. 


16133. 


16142. 


16148. 
16159. 


16190. 


16191. 


146208, 


16209. 


16210. 


16211. 


16212. 


16213. 


10314. 


10215. 


Improvements in electric system of fire-alarm and 
signalling apparatus. Frank Hubber and William 
George Higgs, 6, Bream's-buildings, Chancery-lane, London. 
Improvements in electrical signalling systems for 
railways. Charles Willard Mills and William Walter 
Piddington, Birkbeck Bank - chambers, Southampton- 
buildings, Ohancery-lane, London. (Complete specification.) 


JULY 22. 
ed switoh hook for telephones. Robert Frederick 
Hall and Thomas Linforth Jones, Cheston-road, Aston, 
Birmingham. 

An improved fuseboard for any number of ways. Albert 
Reame, 48, George-street, Hull. 

Improvements in or conneoted with electric measuring. 
Arthur Thomas Cooper, 15, Water-street, Liverpool. 

Improvoments relating to tension-limiting devices for 
electrical apparatus. Henry Harris Lake, 45, South- 
ampton-buildiaga, Chancery-lane, London. (Compagnie de 
Industrie Electrique et Mecanique, Switzerland.) 
(Complete specification.) 

Improvements relating to the deposition of metals or 
metallic compounds. Sherard Cowper-Coles und Oo., 
Limited, and Sherard Cowper-Coles, 45, Southampton- 
buildings, Chancery-lane, London. 

Improvements in and relating to nozzles for clastic 
fluid turbines. The British Thomson-Houston Company, 
83, Cannon-street, London. (Charles Gordon Curtis, United 
States.) 

Improvements in apparatus for governing elastic fluid 
turbines, The British Thomson-Houston Company, 
Limited, 83, Oannon-street, London. (Charles Gordon 
Curtis, United States. ) 

Improvements in and relating to clastic Яша turbines. 
The British Thomson-Housten Company, Limited, 83, 
Cannon-street, London. (Charles Gordon Curtis, United 
States. ) 

Improvements in elastic fluid turbines. Tho British- 
Thomson-Houston Company, Limited, 83, Cannon.street, 
London. (Charles Gordun Curtis, United States. ) 

Improvements in elastic fluid turbines. The British 
Thomson-Houston Company, Limited) 85, Cannon-strect, 
London. (Charles Gordon Curtis, United States. ) 

Improvements in elastic finid turbines. The British 
Thomson-Houston Company, Limited, 83, Cannon.strcet, 
London. (Charles Gordon Curtis, United States. ) 
Improvements in elastic fluid turbines. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Charles Gordon Curtis, United States.) 

Improvement in elastic fluid turbines. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (Oharles Gordon Curtis, United States, ) 


COMPLETE SPECIFICATIONS ACCEPTED. 


16842. 


$2017. 


22194. 


To be published August 13, 1908. 
1902. 


Electric switches applicable for electrically - driven 
hoists or other machines. Etchells. 

Prevention of formation of deleterious vapours by 
electric discharges in air. Viertel und Gebrüder 
Siemens und Co. 

Galvanic eells. Strickland. 

Electrical oonductors. Siemens Bros. and Oo., Limited, 
and Dieselhorst. 

Hectrieally- operated safety clutch for hoists. Horsfall 
and Crowther. 

Polyphase induction motors. Siemens Bros. 
Limited, and Lydall. 

Electric arc lamps. British Thomson-Houston Company, 
Limited. (Wood.) 

Starting devices for electric motors. 
Houston Company, Limited. (Read.) 
Carbon - feeding mechanism of electric aro lamps. 

Veritys, Limited, and Ridings. 

Electrical switches. Macfarlane. 

Terminals for electric wires. Wolseley Tool and Motor- 
car Company, Limited, and Austin. 

Electric safety fuses. Peard and Dew. 

Safety appliances for controlling the action of winding 
engines. Siomens Bros. and Co., Limited. (Siemens und 
Halske Aktiengesellschaft. ) 

Safety appliances for winding engines. Siemens Bros. 
and Co., Limited. (Siemens und Halske Aktiengesellschaft. ) 

Means or apparatus for attaching electric sconces and 
the like to walls, ceilings, and other places. Van 
Hooydonk. 

Construction of underground conduits more especially 
imtended for use in systems of underground electric 
traction. Devonshire. 

Electrical signalling and controlling apparatus, chiefly 
designed for artillery purposes. Lewis and Kirke. 

(Secret document under Sec. 44, Patents, etc., Act, 1883.) 


and Oo., 


British Thomson- 


$3393. Sparking plugs for use in connection with the electrico 


11426. Vibrators for sound telegraph apparatus. 
12203. 


ignition systems of internal. combustion engines. 
Foley. 
1905. 


. Trolley arms used on electric tramcars and like 
vehicles. Wilkinson. 


2239. Electric wiring for lighting and other installations. 


Bayliss and Browne. 


4410. Method of producing storage battory plates. Fairweather. 


(General Storage Battery Company.) 

. Electric signalling apparatus for railways. Ocster- 
reicher and Nemelka. 

Telephone transmitters. Fahnestock. 


Lind. 
Electric burglar alarms. Schubert. 


12865. Electric burglar alarms for vaults, safes, and the like. 


Miller. 


12982. Conduits, conductors, and contact devices or collectors 


for electric railway and tramway systems. Kuchinka. 


13109. Feed wheels for automatic telegraph porforators and 


transmitters and for chronographs and like instru- 
ments. Gell. 


13281. Device to be used in connection with telephone 


receivers. Capell. 


18305. Brush boxes of dynamos and motors. W. H. Allen, Son, 


and Co., Limited, and Hawkins. 


13570. Kiectrómagnots for magnetic oro extractors. Haddan. 


(Bergmann-Electricitatswerke Aktiengesellschaft. ) 


14021. Galvanic batteries. Brandt. 


— — 
COMPANIES’ STOCK AND SHARE LIST. 
Name. seed Last price 
Commercial and Industrial.— £ 8 


Alliance Electrical Со., 5 
Aron Electricity Meter, 


rcent. Cum. Pref., Nos. 1-70,000 1 .. 4-2 
с. Cum. Pref. Shares, 1-125,000 1 1 rH 
000 64-74 


British Insulated and Helsby Cables, Ord., 1-109,000...... 5 2. 
6 per cent, Cum. Pr үә мрн Em 5 .. 6 
4) p" cent. MOM 'Debentur PESCE a E Pa 00 .. 102-106 
brit 9 Th. Houston Ca., 44 per dent: lst Mort. Deb. 
Re %. ТООСУ 104-106 
British Wes ting! ouse Elec. and Manuf., 6 per cent. Pref., s 
uou vlt MEME 
— —— 5$ per cent. Mortgage Debenture Stock uM .. 100-102 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.. r 1-11 
Non. Cum., 6 per cent. Pref. .................... 8 л 
44 per ce nt. 1st Debenture Stock ................ 100 .. 1 
Zn he г ce nt. 2nd Debenture Stock k 100 .. 87-92x 
Callender's Cable, Debent uren 100 .. 106-110 
Ordinar y 7/2 ĩð ⁵ ⁵ĩ⁵¼—8lf 8 5 .. 110-124 
5 рег cent. Pref. ....... Vu SO RU RM CUP E ara ТЕЧЕЊЕ Я B- .. "d 
Crompto п CCCCTTTſTſ!ſ JfUU(((ͥͥͤͥͤ ͤ Kw ³˙¹ ele ms 9 ovs 
—— 5 per cent, Debentures .......................... 100 .. 101-1 
Edison and Swan United, A Shares, 1-99,261 .......... s i 
* A" Shares, 01-017,139 ........ o. i 1 
—— 5 per cent. Debentures. 10 .. 7 
— 4 ч ет cent. Deb. Stock, Red.. 100 .. 71-75 
Electric Construction, Limited, Nos. 1 to 112,100.......... a — 18-14 xd 
! per cent, Cumulative Pref. .................... 8 * 3 
— 1 тет cont, Perp. Ist. Mort. Dehn. 100 . -102 
Ferranti Li l, per cent. Ist Mort. Deb. Stock, Red. 100 .. 90-9 xd 
Genera T Electric t ompany (1900), 5 per cent. Cum. Pref... 10 “ЖТ; 
— 4 per cent, 1st Mort. Deb. Stock ................ 100 .. -102 
W. T. Henley's Telegraph Works, Ordinary .............. 5 .. 14-15 
— —— 44 per cent. Ргеѓќегепсе.......................... 5 .. 5- 
— —— 44 per cent. Debentures ........................ 100 .. 108-1 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 15010 
4 per cent. Debentures mess 100 .. 100-1 
Parker, Thos., Limited, Ordinar jj 10 .. 1415 
Telegr: арһ Construction and Maintenance ................ 12 -35 xd 
5 per cent. Bonds .........................«5-»» 100 .. 100-103 
Electrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101, aN l3 i, 
44 per cent. Deb. Stk. Certs., Red. and Conv..... 100 .. 118 
Bournemouth and Poole, Ordinarv ...................... 10 .. -13 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-11; 
6 per cent. Cum. Second Pref., 15,001. 22,900 .... 10 .. 103-11 
44 per cent. Debenture Stock, Red.. 100 .. 1021 
Bromley (Kent) Electric Light and Power Co. ‚44 per cent. 
lst Debenture Stock, Кей, .......................... 100 102-105 
Brompton and Kensington, Ordinary o .. 10411 
erret sirio Su rdg ed aure ЯД. ae Ж к о 
cutta Electric Su orp. nary, Nos 39 - 
Nos 20,001 8b. 500 . . „ „ 
Cambridge Electric. Supply Company, Ltd., £10 Ord. .... 8 ^ 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 106-109 
Charing apne and Strand, Nos. I-70, O bod. 9-94 
ег cent. Cum. Pref. ........................ D us 54-6 
ity Undertaking," 44 p.c. Cum. Pref., 1-40, Ой. D . 4-5 
4 per cent. Debenture Stock, Red. (Prov. Certs. ).. .. 104-106 
Chelsea rre pfl 8X 109 A 6-64 
r cent. Debentures ........................ 100 107-110 
City of Lane On, ra 10 .. 11-11, 
6 per cent. Cumulative Prel, етен ⁰ 10 .. 15-14 
5 per cent. Debent ure Stock .................... 100 .. 121-126 
44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) 102-105 
County of London and Brush Provincial, Ordinary........ EN 8-9 
6 per cent. Cum. Pref. .......................... 10 .. 103.143 
44 per cent. Debentures Prov. Certs. All Tua 100 .. 10-11 
Edmundsons' Electricity Corporation, Ordinary, 1-5 ‚000. 5 .. | 
6 per cent. Cum. Pref. .......................... 5 .. 


Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pf., 130000 0% " 


44 per cent. First Mort. Deb..................... 100 


5 per cent. Debenture Stock, Red, 


Folkestone Electric Supply, Ltd., Ord. Nos. 1- 10,000 ...... 5 


Hove Electric Lighting, Limited, Ord., 1-13,000 


Kenai 
—4 per cent. Debenture Stock Re 


44 per cent. First Deb. Stock, Red. .............. О б е 

КОКО ИА -9 

& Knightsbridge Elec. Lt., Ltd., Ord., 1-21 000 5 .. 11-12 
* 100 — 105-106 


188 THE ELECTRICAL ENGINEER, JULY 31, 1905. 


Amount 
Name. paid. Last peice. Name. ea d Last psice 
2 £ £ 

Kensington and Knightsbridge and Notting Hill ........ 100 .. 103-106 

Kidderminster and Ust. Elec. Lighting and Tfaction, Pref. 10 .. 94,10, pin yer ot. On. PE. 8 2 EE 6090 N 10 ei ii - 

London: ео, “4 nd v««*9060900008020006009090002960€0€020 E ee 2-94 5 рег cent. Bags 1 оовоовеве е.ә nr 

per cent. Р?е[................................. a -6 к 5 lis 
4 per cent, lst Mortgage Debenture Stock, Red... 100 .. 1.102 77. tier oent. Cm E. 1-100,000 .. — xw 
Metropolitan, Огй!рагу.................................. 10 . 17418 « B” 6 Per cept. Om. Ph 14 үш, iM oe 
== r cent. ws M rien ortgage сое SEE . 100 .. 108-12 5 per cent. Deb. Stock, Red — NER : 
si Der ceat. M gage sheutareck ed. ие ОА 100 не 97.100 Prov. Се „all paid 2 2 „ „„ „ „ ое оооооовве ее 100 ee 97.100 
чечем aTyae Ё lectric Supply, Ordinary. : - 19205 Cape Elegtric ays, ETT 55 „ »d 
333% RODA ОТЕРИ NN ĩ ACE AUR ae 1 Trém 5 as 

Notting 0 Anett Lighsing —— ОУ ee ew es 10 15-14 суо! gh шеи lst wars, 5 pot cont, 15 DEN 109 ^ 9l 
C FFC Colombo Eleotric Tramways and Lighting,6 percent. ist 

Oxford Electric, Ordinary, 1-96 and 4 401-14,510............ 5 .. 5-6 Mortgage Debenture Stock, Red. 3 10⁰ 103-106 

1 per cent. Debenture Stock .................... 100 .. 98-101 Cork Electo Tramways and Lighting Co., Ordinary .... .. 10. 1546 

ко күс Compan о of Montreal, т per eent. First 100 эл 5 per cent, "Сат. Pref. "9 ary...... 1055 

ntu ures / bc 1 -1 осоо „ „ „6 % %% %% % %% % „% „%% „% оо овоо ев ee 

вабо Ма Мага Electric Supply, Ltd., Ord., 1- 12,000... 5 . 5. Dublin United Tramways (1896), Ord., Kos; 160,000 . vu — isn 
Mer S per cen’ cent. Debenture 755 100 e. „ per cent. Pref., Nos. "within 1 000 и ip es 

88. James's and LAAI Ordinary, 101-20,080 . 5 .. 154 164 Imperial Leslie м р. „„ er ч 

тс а АКЫК 8 5 .. -9 6 per cen l тия 
- ре өт, DAB. o. 50 007 re 10 7 ёт perveni Deb. Stock n .. ME 

Urban К : „ ымы ыа eee 56, oct b, b : oe 5 Isle of n. Pret nb T0160, 000 and Lighting, 5 per cent, 5 1 0 

ошо. Ord ary CC 3 5 = 12. 4 per cent. Xe атаан 1 6 6 „ 6 6 „6 % %„% „„ ео 100 ee 92. 
— 5 percent. Cam. Pref., 110,101-158,451.......... 5 .. 6161 Kidderminster and District Lighting and Traction, Pref... 6 .. 44 

-— London 016007 rys.(1801), 5, " eme BENE MERC 10 ae nns 

W g.— 8 „ „ „%% „„ „%„ „ „ „6 „ ee 1 
Electric ay Metropolitan El т Electro rama. Deferred E. ddl. i,. 814, 16 1 . 516-516 
Central London Ordinary „ 6 „ „ „ „ „ 6% „%„„„ „„ „6 66 „ ее 2 6 2 „ „ оо 2 0 0 „ „„ 100 - 1 107 per cen um Pref. 2 6 6 „6 6 „ „6 „ 1 ee 
4 per cent. Prei .... 100 .. 101.10 New Genera! Traction, Ordinar . e siisi B oue H 

=e Deb. 8 A (Prov. Boel ript Corta., full; 10 . 115118 5 Der cent; e) Debentures, 1. “1,713 (Boga). 100 — c5 
4 p.c. eb. 8toc rov. Bc y vaid).. 1 . 115-118 per cen e Debentu Sn 
City and South London, Consolids Ordinary .........- 100 .. 65.67 Oldham, Aston Aston, and Hyde 5 . — I - 
4 per cent. Debenture Stock ........ mo MN 100 .. 116-119 5 per cent. . = 
—— 5 per cent. Pref. Stock '91 ............ 3 100 .. 130133 Perth Elec. "Tramways er cent, 1 1 Mert. Deb. ak. 10 — 
m VCC 100 .. 199-132 Potteries Electric Tr ion, — = 
01 % „ „% „ „6 „66 6% „% „% „ „% „ % ез 100 ee 128-131 e Cum. X 500 озеетезэетоеоеооэоее «e 

Liverpool Overhead, 5 S рег т cent. Prei. — . 1515 per cent. Debenture Stock 22 — 100 e 
—  Otdinsry, 1 — . 8 South Cat Electric Traction and Power Company— 

V par aonb Монын ottgage Debentures, Red., 1-1,700 . 55 2x 1108 E 56 FC = 

Waterloo an y nary э e820 0800020888 08 90 њо 6 9 оо mo ер е т сеп бе.. ооо 0000 oe eecee 

, 44 per cent. 5 Stock ыш... ы 190 p.c. 
Electric Tramways.— 
Telephones.— 

Anglo-Argentine, 1-260,007 . 5 .. 44-43 
— — Permanent 6 per cent. "Debenture "Stock, `1888.... 100 .. 125.130 National Telephone, Preferred .......... sess 100 ao 102-104 

Blackpool and Fleetwood Тгашгоа@й...................... 10 .. 1354-14 Def Stock ........ susssesecaceseesssesecss 100 e. 8,84 

Brisbane Tramway Invest., Lim., Ord., 1-75 000 ......... . 6 . 2-31 6 per cent. Cum. First Pref. .................... 10 „ 1514 
— — per cent. Cum. Pref f., Nos. 1-75,000 . 5 . «4-4 ——— per cent. Cum. Second Frei . te 10 „ 124-134 
— 44 per cént. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 100.103 —— per cent. Non. Cum. Third Pref. .............. Ô . 

British Columbia Electric Railway Co., Ord., Nos. 1-20, 100 .. 69-72 per cent, Deb. Stook, Red. ................. 100 . 
Non. Cum. 5 per cent. Pref., Nos. 25.001-58,600 . 100 .. 92-96 4 per cent. Deb. Stock, Red. ssa =o =e =o ie „ 101-103 
— — 44 per cent. 1st Mt. Debs., Nos. 1-6,250, of 240 each 40 .. 104-106p.e | wlentel Telephone and Blectrio Company ß 1 — 13/16-15/16 

. RETURNS AND ACCOUNTS FOR ELE RAILWAYS AND TRAMWAYS. 
| Miles of 
Traffic Returns for Increase or Accounts for past year, | 

week | decrease. Ez er 5 A | Cost 

ae | | | — — 

| | Е Receipts per car 

Ending| 1903. | 1902 | Week, Current | 1905, 1902 | Ending | Total Passengers Саг miles Pas- | Car | Mile of | mile, 

| г year. receipts carried. run. s'nger mile. track. 

М £ £ £ "АЖ ТЕРИ Se A x ad LR UR. ПЫ Gk SLE NER 

Aberdeen Corporation..........|July25| 1,625 | 1,113 + 51 +1 440 | 194 | 174 | May 31 37,931 | 9,099,715 794,641 088 |1302| 1,970 | 614 

Avr Corporation. Pee : E — — 8 6 Sept. 25 12,503 2,979,276 290,099 100 1034 1,560 | 47 
3 Tramways PARTE „ 25| 5,239 4.834 ＋ 405 | + 7,038 64 64 — — р | are а [= itm сйм 

Blackburn Corporation June26 909 1, 195 |— 236 + 674 24 24 March 257 40,964 7,254,106 826,558 | 1°36 | 11:87 | 1,705 7°44 

| 

Blackpool Corporation... . . July 9| 1,078 9% |+ 102| + 1 254 | 174 | 16) 4 31211,0168 | 6,169,121 724,443 |152 |108 -—— M5 

Blackpool-Fleetwood Tramways „ 25 1,291 | 120) |+ 182, + 277 | 164| 164 Dec. 51 30,923 | 2,049,677 | 584,989 | 362 1288 1,932 | 6:99 

Bolton Corporation „ 26| 2048 1,565 | + 484 + 4,627 25 29 March 31 85,704 | 17,761,605 | 1,896,247 115 |1075| 3,430 | 587 

Bournemouth Corpor: ation. SUI P! apr’, 6 1,022 — — — 103 -- — — — | — em | — — = 

| 

Bradford Corporation .......... „ 26 4,165 3,135 +1,030| + 7,325 39 — бый = < Уң t = | e 

Brighton Cor poration ..........| p 49 950 869 ＋ 10+ 5,282 64 - ^ 44 — 10,432,508 | 1,031,928 1:00 "P — = 

Bristol Tramways Company . „ 2%) 5.581 4.721 | + 850 — 514 514 Dec. 31 223,480 | 41,192,899 | 5,724,114 130 | 9: 448 | — 

Burnley Corporation .......... » 69 889 615 | + 274 — Р — е^ — | — pe 9 2 | = 

Cardiff Corpor: КСО se 20.06 00,5006 „ ~ 2,156 1,542 + 595 | +11,747 | - | = | = | — | — = 

Carlisle Tramways Company.... = - = — — — Ты. 2,216, 985 | 320,129А — — — | 

Central London Railway d „ 25| 6,402 6,218 | + 184| + 717 Є „ 311567 ‚225 5,505,110 | 1,276,971a | 1°87 | 66'6а| 59,076 | 35%а 

City and South London Railway; „ 25 2,515 2,715 170 928 63 „  91/1165,003a 1 9 059, 319a - — — Б 

Cork Е. T. and L. Company .... ,, 25 645 985 530 471 — - - - | — — — — 

Darwen Corporation < 10 220 245 25 115 7.25 March 319 12,341 2, 350, 735 254,279 125 |11%65 | 1,707 | 9:36 

Dover Corporatio. Bt asd RO i. 2 271 20 | + 15| 4 137 3 4 MA ads id 

Düblín & Lucan Electric Railway, ,, 25 542 495 — 4 h Dec. 51! 5,796 564,796 102,087 3°81 |15621 859 7-68 

| 

Dublin 0. КЛ wig ero Et T * 2548 1186 \ 1858) + 5260 | 46 | 46 | March 31126,121 | 24,553,133 | 3,429,356 | 123 | 882| 2,741 | 5:06 

Dundee City Tramways ........ A í- 8,54 718 |+ 116 - 22 22 May 15 55,874 „084.522 752,814 083 |11:276| 1,650 | — 

East Ham Corporation „ 25 700 45] + 3,680 |1075 7:52 | March 51 25,541 9,971,337 650,224 |61 | 9:35| 2,357 — 

Farnworth U. D. CCC. н. — а ИРЕ. P. i - I» — | — 
Glasgow Corporation .......... „ 25 | 11,471 9.202 — 124 101 May 35/6535,200 | 177,179,549 |14,008,750 — | — 
Halifax Corporation | x 30] 274 к : | - | — | — 
Huddersfield Corporation . 1.405 1,045 | + 301 14 35 March 51! 56,631 9,738,213 1,218,539 14 [1114 | 1,618 | 6:38 
Hull Corporation, E. 8.......... „ 29| 1,911 1,695 | + 218| + 1,950 | 19 19 „ 31| 87,70 21,065,999 | 2,218,696 |100 | 949| 5,004 | 5:07 
Ilkeston € orporation Suome 5 pa » 4 131 - == : < — — — — | — 
Kirkcaldy Corporation ........ 0. m! AR " m SEE 2 - ecd н Ms 
Leeds Corporation ............. „ 29| ",J990 „054 |+ 824 + 6,02! 77 March 25 252,650 | 57,239,779 | 5,773,651 111 |1091! 5285 | — 
Liverpool Corporation.......... 4 18 10,700 | 10,74! 18 710.509 101 95 Dec. 51 504, 304 108,906,472 11,705, 425 171 | 10°34) 5,000 | 6:88 
Liverpool Overhead Railway.... „ 25 1,710 1.561 |+ 149| 4 169 154 15} June 50! 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — & 
Newcastle-on-Tyne Corporation „ 25| 5,903 2,872 | + 657 x 56 96 Dec. 15 127,852 | 28,411,899 | 2, 161 444 108 1109 3,551 — 
Portsmouth Corporation 29 Sept. 50 47,651 9,168,137 868,157 124 |1317 | 1,643 — 
Rochdale ( orporation ALTTAN P. 157 164 { = ts March 5] 9,416 925,281 127 456 1°38 10°27 — 766 
Salford Corporation 5 6 „0 6 65 e - os 2s — | — | — 
Sheffield Corporation .......... » 49] 76,007 — J' 161 Mar. 259 216,209 | 56,812,019 4,925,083 0-904 | |10" -428| 7,510 1'05/ 
Southampton Corporation ..... „ 23| 1,115 995 | + 119 — 11 11 „ Ol) 55,874 9,084,522 752,814 | 0:946 |11: `456| 5,760 — 
Sunderland Corporation 2 1.426 1,204 2214 669 18-48 17°18 „ 31 59,930 13,987,121 1,270,957 103 |113 | 3,243 6:43 
2,981 697 


Wallasey U. D. COC 2 5 844 718 r 14 + 1656 10 5 10:5 „ 319 31,307 5,690,378 654,550 1:32 | 11°47} 


* Includes maintenance of permanent way and proportion of кош paid to the tramway companies for term of ee lease, a Train mile. 
h Half-years figures e. Include rali and tram, / Including one section of borse teraction, 1903, 


THE ELECTRICAL ENGINEER, AUGUST 7, 1908. 


189 


NOTES. 

Edison's Storage Battery.—If we are to believe a 
report which comes from New York, Mr. Edison’s storage 
battery for motorears has now reached the practical stage, 
and will be put on the market before the end of the year. 
A 5,000-mile running test concluded recently is claimed to 
have proved the excellent durability of the battery, but 
with regard to the length of run on one charge, the 
correspondent is ominously silent. 

Sir Wm. Preece.—It is with sincere regret that we 
heer of the serious illness of Sir Wm. Preece, K.C.B. 
The eminent electrician has been confined to bed for over 
a week suffering from pneumonia and pericarditis, and his 
condition is stated to be grave. Latest bulletins fail to 
show any permanent improvement in the patient’s condi- 
tion, but we are sure our readers will join with us in 
wishing Sir William a speedy recovery and return to his 
professional duties. 

Enclosed Electric Fuses.—Mr. Jos. Sachs has been 
awarded the John Scott legacy premium and medal of the 
Franklin Institute for an invention relating to electric 
fuses. The principle and details of the invention are 
covered by patents. It appears that the improvement Mr. 
Sachs has made consists in the introduction of a solvent 
flux in the interior of the chamber and surrounding the 
fuse. The function of this flux is to dissolve and remove 
from the surface of the fuse the coating of oxide which is 
formed, and which tends to retain the metal of the fuse 
wire in the circuit after it is melted, thus preventing an 
immediate rupture of the circuit. 

Electrical Combine in India. — Combinations of 
electrical engineering concerns are not confined to these 
shores, nor to America or Germany. We hear of one in 
India which is making good progress under the title of 
Marshall-Crompton. Indeed, the combine is already at 
work with a view to securing concessions for electric 
lighting in different States. Chief among the concessions 
sought is one from the Bombay Government to supply 
electrical energy within the municipal area of Karachi and 
the North-Western Railway. .Another application has 
been made to the Central Provinces Government with 
respect to Nagpur, and similar enterprise is being shown 
in other districts. 

Ether Waves and Interference.— We are interested 
to learn from a New York correspondent that Mr. Nikola 
Tesla has succeeded in immunising his system of wireless 
telegraphy from external interference by adopting the 
principle of tuning. Many another inventor of wireless 
telegraph systems have made similar claims, not excepting 
Mr. Marconi, but it is a point that requires more than 
mere assertion to be properly accredited. Some success 
has undoubtedly been achieved in this direction, but the 
possibility of external interference still remains one of the 
ehief obstacles in the way of a successful wireless telegraph 
service for commercial purposes. Another New York 
correspondent says that Prof. Stone, of the Massachusetts 
Institute of Technology, claims to have discovered а 
selective system of wireless telegraphy which enables the 
tall masts to be dispensed with. Details are wanting. 


Wireless Fire-Alarms.—Electric fire-alarms have 
been exploited by many inventors, and in certain towns 
they are a wonderful help to the fire brigade in preventing 
damage by giving timely warning. We refer particularly 
to automatic alarms in which the rise of temperature in 
a building calls the brigade directly. The most recent 
development of such an alarm is one patented by Mr. 
Guarini for doing without communicating wires. Experi- 


mente in Brussels have shown that the system will work, 
but we are not hopeful of any system which depends on 
the Hertzian wave for giving such an alarm. Quite apart 
from the difficulty of getting good distinctive signals from 
a large number of subscribers, there is the interference 
question, which 18 even more serious in a fire-alarm system 
than in ordinary telegraphy. Up to the present we know 
of no experiments which give that secrecy and freedom 
from interference with wireless telegraphy which can be 
obtained easily and cheaply when wires are employed. 


The Telautograph.—Dr. Karl Gruhn, of Dresden, 
is probably the latest inventor to adopt a form of the 
telautograph, which is an instrument for reproducing hand» 
writing or simple line drawings telegraphically at a distance. 
Instead of using a stylus at the receiving end, Dr. Gruhn 
employs & moving beam of light, which writes the message 
transmitted on a strip of sensitised photographie paper. 
The principle is not unlike that of the Pollak-Virag 
method of telegraphie writing, which was explained in 
these columns а few weeks back. The electrical resistance 
is varied by the sending pen through sliding contacts. 
These influence two electromagnets in the receiving station. 
By these electromagnets a small mirror is made to move a 
beam of light, and this moving beam of light acts as the 
recording pencil The beam of light falls on a strip of 
bromide paper unwound from a roll After being acted 
on, the moving strip passes through a developing bath and 
a pair of drying rollers, and emerges as a photograph of 
the writing dispatched. 


* Science Abstracts.“ The Council of the Institution 
of Electrical Engineers has now, with the approval of the 
Physieal Society, undertaken the publication of Science 
Abstracts as an Institution publication. In connection 
with this work Mr. Louis H. Walter, M. A., A.MIEE., 
has been appointed editorial assistant to the secretary, 
and will take up his duties in the autumn. It is not 
difficult to read between the lines of the above announce- 
ment which we have received from the secretary of the 
Institution. The conclusion is that all the time the 
members and associates received these abstracts without 
extra charge they were pleased with the same, but that 
а sufficient number would not undertake to pay the small 
extra sum required for them when they were an independent 
publication. We think the Institution has done quite the 
right thing to teke the matter up, and we trust that they 
will revert to the old plan of sending these abstracts to 
every member and associate. If this be done, the members 
are encouraged to have on their shelves these useful abstracts, 
and in this way they will learn the value of the production. 


Junior Institution of Engineers.—The summer 
meeting of this institution, of which Colonel E. Raban, 
C.B., director of works of the navy, is president, is to be 
held at Sheffield. The proceedings will be opened by the 
Lord Mayor (the Right Hon. J. Wycliffe Wilson, J.P.) on 
the 17th inst., who will receive the members at the town 
ball. Messrs. Davy Bros.’ works will then be visited, and 
afterwards those of Messrs. Hadfield’s Steelfoundry Com- 
pany at Tinsley. On Tuesday there will be an excursion 
to Haddon Hall and Chataworth. Messrs. Charles Cammell 
and Co.’s works will be visited on Wednesday morning, and 
in the afternoon those of Messrs. J. Dixon and Sons. Thurs- 
day will be occupied by an excursion to Castleton, and on 
Friday are to be seen the Toledo Steelworks of Messrs. 
J. H. Andrew and Co. and the Suffolk Works of Messrs. 
T. Turner and Sons. The summer dinner takes place in 
the evening at the Royal Victoria Hotel, Sheffield. Mr. 
Ernest King, of Messrs. Mellowes and Co., Corporation- 
street, Sheffield, is acting as hon. local secretary. The. 
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programme includes various hospitable invitations arranged 
for the entertainment of the members during the week. 
The Motorcar Bill—During a discussion on the 
Motorcar Bill in the House of Commons on Tuesday, Mr. 
Walter Long, on behalf of the Government, was led to 


make promises to amend what are practically the two 


most important provisions of the Bill. In the first place, 
he agreed that some test of efficiency should be imposed 
before a driver of a motorcar was licensed ; and, what is more 
important still, he promised, secondly, to consider the 
imposition of a speed limit in rural districts. For towns 
and congested districts this has already been fixed at 
10 miles an hour, and in the House of Lords the Govern- 
ment stedfastly refused to apply any limitation to the speed 
of motors in the country, preferring to place the responsi- 
bility on the motorist not to drive to the public danger. 
Mr. Long has now promised to reconsider the matter, but 


it is not expected that the Government will propose to бх 


the limit at anything under 30 or 35 miles an hour. This, 
it is anticipated, would meet with favour among motorists 
generally, whereas the proposal of а lower speed limit 
would probably arouse so much opposition as to endanger 
the safe passage of the Bill through Parliament. 

Cable Rates to Australia.—Sir Edward Sassoon 
having asked in what proportions the rate of 3s. per word 
charged for a telegram from London to Sydney, vid the 
Pacific Cable, is divided up, Mr. Austen Chamberlain states 
that the sum is divided as follows: Atlantic Cable Com- 
pany, 8d. ; land lines in North America, 4d. ; Pacific Cable 
Board, 1s. 7d.; Australian Government, 5d. Out of the 
sum of 8d. accruing to the Atlantic cable companies the 
Post Office is paid the ordinary inland rate in respect of 
such telegrams as are dealt with at postal telegraph offices. 
In respect of telegrams dealt with entirely by the companies, 
no payment is made to the Post Office beyond the rent 
which the companies pay for the use of their special wires. 
Under normal circumstances the transit of the Pacific Cable 
telegrams is effected only over Canadian territory. The 
Atlantic cable companies at present charge 1s. for the 
transmission in the service instructions of the date of a 
telegram and time of handing in—that is, one-fifteenth of 
the cost of a five-word telegram. All unrouted telegrams 
from this country to Australia handed in at postal tele- 
graph offices are divided between the Anglo-American and 
Direct United States Cable Companies and the Commercial 
Cable Company. 

King's College Engineering Course —In a letter 
to the Times of a recent date, Dr. Arthur C. Headlam, 
principal of King’s College, writes on the subject of the 
scheme the college proposes to adopt as an experiment 
for alternating the college course for engineers with training 
in the workshops. The proposal is making considerable 
advancement. Arrangements have been made with firms 
for receiving candidates, and the matter has been brought 
before the Technical Education Board of the London 
County Council, who have shown the greatest synfpathy 
towards the experiment, and have voted a sum of £500 
for extension of laboratories and equipment, on condition 
that it is met by a sum of at least an equal amount for 
the necessary increase in maintenance expenses. The full 
amount required for making the experiment is £1,000 for 
laboratory outfit and £1,000 a year for increased annual 
expenditure, although the new system of training will be 
started at once. There is a strong evidence of opinion that 
in the present stage of engineering education in the country 
the practical value of this method of training should be 
thoroughly tested, and Dr. Headlam appeals for assistance 
to all those who feel how important it is that our technical 
training should be as good as possible. 


Electrolysis of Alkali Sulphides.— A paper under 
this title by Messrs. A. Brochet and Georges Ranson is 
abstracted in the current number of the Journal of the 
Chemical Society. In the course of their experiments 
these gentlemen found that Durkee’s statement, that 
solutions of alkali sulphides when electrolysed yield first 
thiosulphates and eventually sulphates, is confirmed for 
dilute solutions. When concentrated solutions are employed 
at temperatures of from 50deg. to 70deg., sulphur is pro- 
duced at the anode and dissolves in the electrolyte, forming 
polysulphides, whilst at the cathode sodium is formed, and 
hydrogen or hydrogen sulphide evolved. The use of a 
diaphragm does not alter the course of the reaction, but 
in this case hydrogen sulphide alone is evolved. With 
dilute solutions of alkali sulphides the anode must be 
constructed of platinum; when coneentrated solutions 
containing sodium chloride are used the anode may be 
of platinum, lead, or carbon, whilst in the absence of 
sodium chloride iron or nickel may also be employed. 
Copper in all circumstances behaves as a soluble electrode. 
During the experiments the needles of the voltmeter and 
ampere-meter oscillated regularly and in opposite senses, 
due to the continuous deposition of sulphur and its 
immediate solution from the anode. 


Engineering Colleges in India.—Our contemporary, 
the Indian and Eastern Engineer, has in its last two or three 
issues been giving illustrated descriptions of the engineering 
colleges of India, and the Thomason Civil Engineering 
College at Roorkee has come in for special attention. 
The equipment of this college in its several sections is 
apparently as efficient and up-to-date as could be desired. 
There are mechanical, electrical, physical, and chemical 
laboratories, in which tests are carried out in connection 
with engineering and other industries. In these investiga- 
tions the testing of all types of electrical measuring 
instruments takes a large part, and also of lightning 
conductors, while researches into Rontgen-ray emanations 
are at present being made with much success. The work- 
shops are thoroughly modern in design and equipment. 
They include а carpenters’ shop, foundry, smithy, 
machinery and fitting shop, engine-room, boiler-room, 
electrical test and switch room, and a mechanical shop. 
The power for working the machinery is distributed by 
electricity. This was one of the first workshops in India 
to be run by this method, and it has been found to work 
extremely conveniently and satisfactorily. ^ Electrical 
driving is employed in the foundry in connection with 
a crane, and also for other purposes. In other sections 
the equipment appears to be equally satisfactory, and is 
fully kept up to modern requirements. 

Municipal Accounts. — The Joint Parliamentary 
Committee on Municipal Trading have issued their first 
report, having commenced their enquiry on June 15. 
The committee’s deliberations so far have been confined 
to an enquiry into the question of municipal accounts, 
and the evidence taken has been directed particularly to 
the form in which these accounts are prepared, the systems 
under which they are audited, and the right of access to 
them possessed by the ratepayers, The committee make a 
number of important recommendations, with which we hope 
to deal more fully in a future issue. Briefly, however, it 
is recommended, in the first place, that a conference shall 
take place between the various institutions in the country 
representing the interests of accountants and auditors, to 
consider the question of prescribing a standard form of 
keeping accounts; and secondly, it is proposed to abolish 
the existing systems of audit applicable to corporations, 


county councils, and urban district councils in England 
and Wales, and that the auditors shall be appointed by 
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these three classes of local authorities themselves. An 
auditor so appointed would hold office for five years, his 
appointment being subject to the approval of the Local 
Government Board. In the case of Scotland the present 
system of statutory audit of accounts will probably hold 
good, with the exception of the five large cities, which will 
be treated in a like manner to that proposed for England 
and Wales. 


Trunk Telephone Communication.—The Post- 
master-General has sent an important communication 40 
Mr. M'Arthur, M.P., in reply to the latter's representations 
regarding frequent and serious delays in the trunk tele- 
phone communication between Liverpool and Manchester 
and other commercial centres in Lancashire and Yorkshire. 
Mr. Chamberlain states that these services will be greatly 
improved in the near future by the opening of additional 
cireuits between Liverpool and Wigan, Accrington, Bolton, 
Buruley, Bury, Oldham, Rochdale, St. Helens, and Hudders- 
field. The completion of the whole of these circuits depends 
on that of & new underground line between Liverpool and 
St. Helens, which it is expected will be finished early next 
month. Besides the above circuits, five additional circuits 
arə being provided between Liverpool and Manchester. 
These will be carried by means of а new underground line 
through Warrington, which is being pushed forward as 
rapidly as possible, but some little time must elapse before 
the circuits can be brought into use. Most of the addi- 
tional circuits were authorised a considerable time since, 
and the delay in completing them is. due solely to the 
neoessity for the new underground routes and the existing 
lines being practically filled with wires. Mr. Chamberlain 
further promises an enquiry into the alleged interference 
of the traffic between Liverpool and Manchester by some- 
what numerous interruptions of the wires, and holding out 
а поре that it will be possible to improve the working. 


Central Technical College. — The diploma of 
associate of the City and Guilds Institute has been 
awarded to the following matriculated third-year students 
of the Central Technical College who have completed a 
full course of instruction as prescribed by the council: 
civil and mechanical engineering—J. D. Griffin, К. C. 
Munro (Siemens Medal) H. H. Baxter, H. F. Bayley, 
W. E. G. Bender, G. W. M. Borns, C. E. Capito, J. R. 
Fox, E. A. Gatehouse, C. J. Guttmann, V. B. Harley- 
Mason, W. H. Hingston, E. W. Lace, E. Latham, E. De 
Lautour, R. E. Lehuraux, F. E. Maynard, J. E M. 
McGregor, Н. W. Nicholson, T. C. Ormiston-Chant, 
D. A. S. Porteus, L. F. Rempal, M. К. Rice-Oxley, F. J. 
Salberg, E. A. Salt, C.. F. Satow, A. E. Scoones, J. Н. 
Segrave, C. G. Smith, V. C. Smith, C. E. Thomson, T. W. 
Wallace; electrical engineering—A. A. Gomme (Siemens 
Medal and Premium), J. M. De Artola, W. A. Burton, 
W. G. H. Cam, F. Creedy, R. S. Dahl, A. G. Ellis, E. P. 
Elwin, S. F. W. Finnis, A. L. Glegg, C. E. Greenslade, 
G. R. Griffin, P. H. Harding, M. S. Kennedy, A. H. 
Knight, T. F. Lee, L. Lehuraux, H. M. Lyons, F. Neuhaus, 
C. Petersen, H. S. Plymen, R. H. Turrall, L. D. Wain- 
wright; chemistry—E. F. Armstrong, R. J. Caldwell, 
J. V. J. Hayman, C. D. McCourt, F. J. Salmon. In 
addition to the above, certificates have been awarded to 
26 matriculated third-year students who have completed a 
full course of instruction at the Central Technical College, 
and to 55 students who have completed a full course of 
instruction at the Technical College, Finsbury. 


Guernsey Telephones.—We have received a state- 
ment of accounts of the States of Guernsey telephone 
system for the year 1902, and, as usual, they contain some 
noteworthy points as to the success of an undertaking of 
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this description. To begin with, there were 1,073 lines 
working on Dec. 31 last, exclusive of junction lines. The 
population of the island is 40,500, which is thus equal to 
one telephone to every 37°5 souls, and it is justly claimed 
that Guernsey is the best telephoned area in the United 
Kingdom. The total capital expenditure on telephone 
construction stands at £18,849, and in addition to this 
£2,241 has been expended on the purchase of land and 
erection of buildings, as the interest on money so invested 
is considerably less than the annual rent cost of similar 
buildings taken on lease. The cost per line comes out at 
the low figure of £17 odd. Last year the total revenue 
amounted to £3,483, or £3. 4s. 11d. per line per year. A 
little over £2,717 has been set aside out of this sym for 
capital sinking fund and depreciation, after paying interest, 
Post Office royalty, and all working expenses, and another 
sum of £195 has been placed to the special contingency 
fund out of revenue. Notwithstanding these heavy charges, 
a net profit has been realised of £157, a result which Mr. 
A. R. Bennett, the consulting engineer, and the permanent 
staff can afford to congratulate themselves on. Good 
headway is being made with the extension of the system. 
At the end of last year, in addition to the 1,073 working 
lines, there were several hundred spare partially-completed 
lines. If the value of these were deducted from the cost 
of construction, the cost of the working lines would be 
even less than is stated above. 

, Electric Cables for High-Voltage Service.—In a 
paper under this title read before the recent Niagara 
meeting of the American Institute of Electrical Engineers, 
Mr. Henry W. Fisher gave some interesting notes on the 
manufacture of cables. Since paper-insulated cables have 
been improved some engineers prefer paper to rubber, the 
life of paper cables being assumed to be longer than that 
of rubber cables. On the other hand, the ability of a 
rubber-insulated cable to withstand high voltages depends 
upon the ingredients entering into the composition of the 
rubber compound. The dielectric strength to resist electric 
pressure becomes greater within certain limits with increased 
percentages of pure Para or other high-grade rubber, and 
there is good reason for believing that when lead-covered 
cables are employed, the life of rubber-insulated cables is 
lengthened with increased percentages of such rubber. In 
the manufacture of paper-insulated cables for high voltages 
great care has to be exercised in selecting the right kind 
and quality of material, and also in the methods of construc- 
tion and impregnation of the paper with the insulating 
compound. Cables saturated with oily compound can 
better be handled without injury to the dielectric, and 
also resist better high voltages. The use of oily compound 
is, however, accompanied with lower insulation resistance, 
and consequently many engineers who think they are 
adopting the best practice by specifying several hundred 
megohms per mile are in reality inviting bids on an 
undesirable type of cable. The carrying capacity of 
cables as frequently recommended is entirely too great 
when many cables are in the same duct system. In this 
case the middle and top one, although carrying normal 
currents, are apt to become very warm. Under no circum- 
stances should the temperature of the conductor be allowed 
to reach 90deg. C. 


Electric Shock.—In a paper read before the Verein 
Deutscher Revisionsingenieure, Dr. Kath treated of the 
conditions for the safety of the men driving electrical 
plant. Direct current, he pointed out, will, as a rule, become 
really dangerous only in the case of several unlucky 
circumstances being present at the same time, as its tension 
seldom exceeds 500 volts. Direct-current machines should 
be enclosed tightly, so that sparking, liable to endanger 
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the surrounding medium, is prevented. As regards the 
properties of the human body, the author draws attention 
to the fact that an electric shock will essentially act on the 
nervous system, as the nervous substance is а conductor of 
electricity surrounded by less conductive fat and muscle 
substanee. The paths most frequently followed by the 
current in the case of accidents will afford an evidence as 
to which nerve strings are most likely to be struck, which 
functions most liable to be paralysed, as being controlled 
by these nerves. In the case of the shock entering by & 
hand or the head and leaving by the other hand or a foot, 
the nerve descending from the neck and leading to the 
lungs and heart—the so-called nervus vagus—will be 
struck, and as the latter regulates both the respiration and 
the action of the heart, respiration will firat be stopped, 
and the action of the heart will eventually cease in the 
graver cases. A shock entering by the points of the fingers 
and leaving by the upper arm, however, will, as a rule, not 
be attended by fatal results, the above nerve not lying on 
its way. The best assistance in the case of an accident 
will be rendered in the way of producing artificial respira- 
tion, enforcing the heart action and diminishing the 
pressure of blood, the latter being obtained by injecting 
опе to three drops of ату! nitrate. The dangers of electric 
currents will, moreover, vary to a high degree according 
to personal predisposition, persons subject to alcoholism, as 
well as those easily frightened, suffering much more from 
the effect of electric shock than normal people. The limit 
of danger is considered as coinciding with 0:1 ampere. 

Pacific Cable Finances,—It was not to be expected 
that the all-red Pacific Cable would return a profit or 
even meet expenses during the first few years of operation, 
so the fact that there is likely to be a loss of over 
£200,000 in two years does not come as a surprise to 
anyone. The expenditure in the year 1902-3, when the line 
was in course of construction, was £120,000, and under 
agreement this will be met by proportional contributions 
from the Colonies. In the estimates for the present 
financial year there is an item of £77,540 for interest, 
including instalment repayment of principal, which, of 
course, is included in the total annual expenditure. The 
revenue is estimated to amount to £73,400, and the 
total expenditure to £165,500, showing an estimated 
deficit of £92,100. But when the large amount of 
£77,000 odd for interest, etc., is put on one side, and the 
working expenses only balanced against the revenue, it is 
seen that the loss on the first year of operation is quite 
within a reasonable limit—a matter of some £15,000. 
It is interesting to consider some of the principal 
items of expenditure in an undertaking such as the 
Pacific Cable. In the first year the expenditure of 
£120,000 was made up of interest on capital, salaries, 
station expenses, repairing ship, and renewals for 
cable, but in that year the line was not in operation. 
In the current year, besides the interest payments, the 
principal items of oxpenditure are estimated as follows: 
Board salaries and expenses, £4,400; cable stations, salaries, 
and expenses, £26,500; repairing ship, £19,500 ; renewals 
and depreciation, £35,500; and miscellaneous, £2,250—a 
total of £165,500. The total estimated loss on March 31, 
1904, is estimated at £212,100, and as Australia has to 
provide one-third of this deficit, about £70,000 will have 
to be provided by the Commonwealth Parliament within 
the next eight or nine months. It will be noticed that 
these large deficits are more apparent than real, as in tho 
case of а company no interest or repayment of capital is 
made during the early years of working. 

Street - Lighting at Westminster. — Mr. J. W. 
Bradley, city engineer of Westminster, is rendering 
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electricity an important service by issuing quarterly 
reports of the comparative merits from an economical 
point of view of gas and electric lamps for street-lighting. 
Once again, and in his latest report, Mr. Bradley gives 
authoritative figures to show that the electric arc lighting 
of Westminster costs the ratepayers a comparatively 
insignificant figure as against the gas lampe. Supply is 
taken from three electric light companies for the arcs in 
different parte of the city, and, with one exception, the 
total cost per candle-power per hour comes out at half, 
a third, and in one case a fourth of the gas lamps. 
Witness the following figures representing the total cost 
per candle-power per hour in every case: For the electric 
ares supplied by the Charing Cross and Strand Company 
the cost ів 005 1d.; those supplied by the St. James and 
Pall Mall Company, :00575d.; and those supplied by the 
Westminster Company, 002544. In the case of the gas 
lamps, the refuge lanterns, four incandescent mantles in 
Victoria-street cost ‘00845d., Sugg's high-pressure lampe, 
incandescent mantles, ·005584. ; ordinary single burners, 
incandescent mantles, ·006274.; ordinary flat-flame, ·009474. ; 
and ordinary flat-flame burners in Chandos-street, :015074. 
Thus it is seen that while the lowest total cost per candle- 
power per hour of the electric ares is ·002544., ог 8:574. 
per candle-power per annum, the lowest figures for gas 
lighting are -00358d. or 14-14. respectively. Similarly, 
the highest total cost per candle-power per hour for the 
electric ares is given at: 00575d., or 14 9d. per candle-power 
per annum, as compared with :01307d., or 47:65d., in 
the case of the gas lampe. These fignres must come as a 
revelation to advocates of incandescent gas lighting, whose 
claims, on account of alleged lower cost, are to-day so 
often pressed upon local authorities charged with the 
responsibility of lighting the public highways. The figures 
are the more valuable because they include capital charges 
and extend over a considerable period of time. 


Post Office Mains.—Lord Kinnaird in the House of 
Lords on Tuesday put an important question to the 
Government with reference to the laying of Post Office 
telegraph and telephone mains in the streets. The noble 
lord wanted to know whether, in view of the danger and 
inconvenience to the publie stated to have been occasioned 
by the laying of Post Office mains under the public streete 
without due regard to existing pipes and drains, the Poat- 
master-General would, before commencing work in any 
street, cause notice to be served upon owners of existing 
pipes and mains of the intention of the Post Office to lay 
mains therein, and would conform with such reasonable 
requirements as might from time to time be made by the 
owners of such pipes and mains for the purpose of protect- 
ing them from injury; and whether the Postmaster- 
General would accept responsibility for the damage he 
might cause, in the same manner as companies having 
parliamentary powers to open up thoroughfares. Lord 
Balfour of Burleigh, in reply, said it was true that 
electric lighting companies had to give notice to 
local bodies before they opened the streets. Ав to the 
Post Office, it was under statutory restrictions, and 
the Postmaster-General would, if any specific case of 
damage was brought to his notice, give it his attention. 
Every procedure on the part of the Post Office in these 
matters was regulated by statute. There were three dis- 
tinct requirements. First, the Postmaster-General was 
obliged to get the consent of the local authority, and he 
had to come to an agreement with that authority as to the 
method of carrying out the work. Не had further, when 
it was resolved to open а street, to give notice so that the 
local authorities might have an opportunity of supervising 
the work. Then he had to give notice to any water or 
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gas company of any alteration which was intended in their 
It would be undesirable that any further restric- 


pipes. 
tions should be placed on the Post Office in carrying out 
works for the public service. Many of the bodies who 
had put down wires and pipes had no legal right to do so ; 
many of them were, in fact, trespassers. He must refer 
the noble lord for further information to the Telegraph 
Act of 1865. 


Wireless Telegraphy Conference.—Attheinitiative 
of the German Emperor, the long-talked-of conference on 
wireless telegraphy has been opened in Berlin. On Tuesday 
representatives of Germany, Great Britain, France, Russia, 
Austria-Hungary, Italy, Spain, and the United States, 
assembled in the German capital, began proceedings within 
closed doors. The chief object of the conference is to 
arrive at an international agreement for the regulation of 
etheric telegraphy, with a view to harmonising the various 
competing systems. The subject is one which concerns 
the various wireless telegraphy companies no less closely 
than it does the Governments of the countries represented, 
but the conference will be strictly confined to the State dele- 
gates, and no representatives of companies operating certain 
systems or of inventors will have an opportunity of urging 
the claims of their respective systems. We take it that 
the decisions of the conference will be made public at some 
future date, and we await with interest its opinion as to 
the possibility of adopting an international and uniform 
system of telegraphy by etheric waves. Although the 
Marconi Company cannot take part in the conclave, it has 
endeavoured to make its voice heard through the corre- 
spondence columns of the Times. In Saturday's issue s 
long letter is published from Mr. H. Cuthbert Hall, 
managing director of the company, and the position he 
takes up may be fairly gauged from this remark : “It may 
be said generally, however, that the art of wireless tele- 
graphy has not yet reached such a stage of development as 
to be ripe for the imposition of special rules and regula- 
tions for its working applicable to all systems ; and that if 
rules and regulations are now laid down, with which the 
majority of persons working wireless telegraph systems 
can comply, the utility of tho most advanced system will 
be enormously reduced.” Mr. Hall’s view of the whole 
affair is that the aim of the conference is to secure for a 
German company advantages which it has failed to obtain 
in fair business competition. The German Emperor 
recently urged the founders of the new German company 
to “exert all their influence to overthrow the monopoly 
which the Marconi Company is creating,” from which may 
be understood the hostile attitude the latter has assumed 
towards the Kaiser’s move. A great part of Mr. Hall’s letter 
is a eulogy of the Marconi Company and the work it and its 
subsidiary companies has done during the past two years 
in organising a system of shore stations throughout tha 
world for communicating with ships at sea. For this the 
company deserves all praise, and its success in such work is 
very widely recognised. At the same time the matters 
which have to be discussed by the conference are of an 
international character, wherein the interests of private 
individuals may not enter. Apart from the technical 
question, the Marconi Company contends that it would be 
a commercial injustice " to compel it to put its organisa- 
tion at the disposal of every ship carrying other wireless 
telegraph apparatus, and some scathing remarks are made 
by Mr. Hall about the inferior apparatus of companies 
which have not even “an elementary knowledge” of the 
business with which they are attempting to deal. The 
Mareoni Company, naturally enough, perhaps, wants a 
monopoly of wireless telegrapby, and this is pretty freely 
indicated by Mr. Hall's rabid attack on the so. called 


systems of other companies, and everything else not 
labelled Marconi. Mr. Hall concludes by calling upon the 
representatives of the British Government at the conference 
“to resist any proposals which, whatever their purpose, 
tend artificially to deprive a British company of the advan- 
tages which it has fairly secured in open competition." 
There is little fear, however, that the English repre. 
sentatives will do their duty, and will not allow the 
interests of private individuals to supersede those of the 
country as a whole. 


Electrolytic Estimation of Arsenic.—There is 
published in the issue of the Journal of the Chemical 
Society for the current month a long communication by 
Mr. T. E. Thorpe, C.B., F.R.S, on the electrolytic esti- 
mation of minute quantities of arsenic, more especially 
in brewing materials. The paper is evidently suggested 
by the report of a committee appointed as & result of a 
recommendation of the Royal Commission on Arsenical 
Poisoning. In their report the committee stated that of 
the various methods for the detection and estimation of 
the relatively small quantities of arsenic which may be 
present in beer, they were of opinion that those methods 
which depend on the conversion of the arsenic into 
hydrogen arsenide, and the subsequent deposition of the 
arsenic in the elementary form by heating the gas, are, 
on the whole, to be preferred. The hydrogen arsenide 
may be formed in practice by the action of so-called 
“ nascent ” hydrogen on the arsenic present. The hydrogen 


may be evolved either electrolytically or through the 


agency of dilute hydrochloric acid on zinc admixed with 
or containing such an amount of copper or other suitable 
metal as to give rise to а sufficiently rapid evolution of the 
gas. The amount of arsenic deposited by heating the 
hydrogen arsenide so formed is then determined by com- 
parison to deposits obtained in precisely the same manner 
from wort, beer, malt extracts, sugar solutions, etc., con- 
taining known quantities of arsenic. The author describes 
an electrolytic method in detail, and arrives at a number 
of conclusions in which he sets out the advantages of 
adopting electrolytic means of detecting arsenic. In the 
first place it obviates the use of zinc. Simple in execution, 
it is under perfect control, and may be carried out under 
such conditions that the results obtained by different 
operations are strictly comparable, inasmuch as with а 
current strength of fair regularity the evolution of the 
gas is practically constant and uniform. The whole of the 
solution to be tested may be added to the apparatus at 
once, so that during the whole time of testing the arsenic 
is under the influence of the nascent ” hydrogen. It has 
been established that such amounts of arsenic as are present 
in beer or its ingredients are evolved as hydrogen arsenide 
during the 30 minutes occupied by the tests, The nature 
of the material associated with the arsenic is found to 
exercise no inhibiting effect on the formation and evolution 
of the hydrogen arsenide. Aqueous extracts of malts and 
worts may be added directly to the electrolytic apparatus 
without previous destruction of the organic matter as 
required by the zinc and acid process. Another advantage 
of the electrolytic method is that the deposits obtained are 
more uniform in character than those furnished by the zinc 
and acid method, and admit, therefore, of more accurate 
quantitative comparison. Lastly, the process allows of the 
simultaneous execution of a number of estimations of 
arsenic, depending on the arrangement of the rheostat. 
There are two disadvantages of the method, which the 
author gives as follows: first, the initial cost of the appa- 
ratus as compared with that employed in the zinc and acid 
method, and, second, that it can only be applied when an 
electric current, of sufficient intensity is available. 
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THE DESIGN OF EXTRA HIGH TENSION are porcelain lined in each case, and the placing of each 
SWITCHGEARS pole in a separate tank prevents leakage between the 
| conductors through the oil. When it is required to open 
BY W. Е. WARRILOW. 
(Continued from page 111.) 


A similar type of switch for two-way purposes is illus- 
trated in section by Fig. 12, and in this instance the tanks 
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Fia. 12.—Stanley Double-Throw Switch. 


are arranged in tandem, the operating being still carried 
out from one main lever. These switches are made for 


Fic, 14.—E.H.T. Flare Switch (Stanley Company). 


the circuit automatically, a tripping solenoid is fitted to 
* the mechanism, this taking the form of a small coil 
кюн nnen ПшеШигайан, mounted on the back of the front marble slab, as shown 


Fic. 13,—Stanley Three-Phase Switch mounted behind panel, FT. аа 


showing tripping solenoids, Я " 
- in Fig. 13. The general assembly of this switch can be 
eapacities of from 100 to 1,000 amperes, and for pressures | well seen from this figure, the small pillars standing up 
varying between 4,000 and 15,000 volts. The oil tanks | from the marble bases being the terminals, The operating 
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handle of this type of apparatus is fitted with a time-limit 
device, and the small milled head to be seen under the 
handle permits the adjustment of this within a certain 


range. ! 
For extra high voltages and small currents the Stanley 
Company make a plug switch, which is simplicity itself, 
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Fie. 16.—Stanley Stab Switch.—Side View of Plug Switch and Section 
through same. 


and is said to be reliable in action. The circuit is broken 
in air, and provision is made for the drawing out of a long 
flaring arc, which is increased until it can no longer be 
maintained across the gap. Fig. 14 is a photograph of 
a double-throw switch of this design, the contacts and 
operating rod being mounted, as їп the foregoing examples, 
on marble slabs, behind which all connections are made. 


Fia. 17.— Lever Control Gear, with switches mounted behind (Stanley Со.) 


One contact of the switch is mounted high up on the slab, 
and well insulated from it by porcelain, and the other is 
connected to a length of flexible cable, terminating in a 
contact fixed at the end of a long rod. This contact is 
designed to hook over the fitting at the top of the gear, 
and in both instances the terminals are tipped with zinc. 
Where the lower end of the flexible is fastened to the 
board a receptacle is provided, which allows of the entire 
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handle and connection being removed when required, so 
that the circuit can not be again made until the pluggin 

end of the cord is inserted. locking device is also fitted, 
which prevents the circuit being broken at the fixed end 
of the flexible. When breaking the circuit, the handle, 
which is clipped in a holder when the switch is in, is 
unfastened, and when firmly grasped in both hands is 
lowered quickly from the top terminal, and the are which 
is at once formed is drawn out to considerable length 
by swinging the rod back over the shoulder. "The 
attendant then moves away from the board until the 
circuit is ruptured. When not in use the handle is dropped 
into a socket on the lower slab. 

A small switch for light capacities up to 7,000 volts is 
illustrated by Fig. 15, which shows a front view of the 
device with the handle in its holder. The switch comprises 
two terminals fixed at each end of a fibre tube, these 
contacts being joined together by the rod when it is 
required to close the circuit. The connecting rod, in its 
passage down the tube, raises a small marble ball into a 
pocket, and upon the withdrawal of the rod this ball falls 
into the tube and smothers the arc which is drawn out 
between the rod and the contact at the end of the tube. 
This design of switch is very effective for small currents, 
but it would only be really safe when used for closing a 
circuit one side of which was “dead,” otherwise, if both 
contacts were alive, the rod would become charged 
directly it was inserted in the forward contact, and should 
the attendant’s hand slip over the guard washer—a very 
likely occurrence—disaster would probably result. A back 
view of the device and a section through the same are 
shown in Fig. 16, and the above point is clearly exemplified 
from examination of these. 

When controlling large powers at extra high voltages 
the switches are mounted some little distance from the 
operating face of the board, and are also pitched farther 
apart to ensure absolute safety in operation. Air break 
switches and fuses may answer the purpose for circuits of 
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Back View of Lever Control Gear. 


low power, but when the output is increased and the 
apparatus in the line is likely to set up varying potential 
stresses, reliance can no longer be placed on the air as a 
breaking medium, and recourse must be had to oil, both 
for switches and fuses. Fig. 17 illustrates a complete 
switchgear for controlling the high and extra high voltage 
sides of a transformer supplying a rotary converter, the 
direct-current gear being also included on the same frame- 
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work. The extra high tension switches are fitted in a 
cubicle formed of marble slabs, each switch being complete 
in itself and secured to a marble shelf arranged horizontally 
in the frame. The moving contacts are operated from one 
handle placed low down on the face of the board, and each 
switch has a horizontal rod which transmits the motion to 
the switch proper, turning the contact arm in a circular 
manner. Fig. 17 is а back view of the same set of panels, 
from which the connections of the working face can be 
discerned, also the cubicle and the rods for actuating the 
switches. The tripping solenoid connected to the secondary 
of a transformer is bolted to the lower right-hand slab above 
the fulcrum of the large switch lever. The terminals and 
contacts for the secondary leads from the converter feeding 
the rotary are fitted above the section containing the extra 
high tension switch handle, while to the extreme left are 
to be noticed the couplings of the direct-current side of 
the rotary. The complete arrangement is designed for the 
supplying of rotaries from long-distance transmission lines, 
each machine having its own set of gear, which provides 
for the running up of the converter from the low-tension 
alternating side of the transformer, this having tappings 
brought out for the purpose to get half speed. The normal 
voltage is then applied by changing over the starting 
switch to a position in which all the windings of the 
secondary are made use of. The arrangement permits of 
steady running on the part of the rotary, but the absence 
of 'bus bars make it essential that the plant be always 
in good working order, as interchange of current is 
impossible. 
( To be continued.) 


RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH А CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 

.PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 

BY WILLIAM J, HAMMER. 

(Continued from page 59. 


Within the past month great interest has been attracted 
by the statement made by Profs. Curie and Laborde that 
radium maintains its own temperature at 1:5deg. C. above 
its surroundings, this being equivalent to stating that z lb. 
of radium salt would evolve in one hour sufficient heat to 
equal that caused by the burning of one-third of a cubic 
foot of hydrogen gas ; and that the heat evolved from pure 
radium salt is sufficient to melt more than its own 
weight of ice every hour. This evolution of heat, it 
is claimed, is going on constantly for indefinite periods 
and leaving the radium at the end of months of activity 
as potent as it was at the beginning. The problem, there- 
fore, confronts the world of solving how radium can 
constantly throw off heat without combustion or without 
chemical change, as Prof. Curie says it does. Messrs. 
Curie and Laborde employed a thermo-electric couple 
of iron and constantin, one of whose junctions is sur- 
rounded by radioactive barium chloride and the other by 
pure barium chloride. They used two small bulbs of the 
same dimensions, one containing 1 grm. of radiferous 
barium chloride containing about one-sixth of its weight in 
radium chloride and the other bulb containing 1 grm. of 
pure barium chloride. The junctions of the thermo-electric 
couple are respectively placed in the centre of each bulb, 
surrounded by the substances. The bulbs are isolated in 
air within the centre of two small identical enclosures, 
surrounded in turn by a third, which is thermally insu- 
lated, and maintains itself at a practically uniform tem- 
perature, and under these conditions variations in the 
surrounding temperature are felt in the same manner at 
both junctions, and do not affect the indications of the 
couple. Messrs. Curie and Laborde both thus observed 
a difference of temperature of 1:S5deg. C. between the 


* А lecture delivered at a meeting of the American Institute of 
Electrical Engineers and the American Electrochemical Society, New 
York, April 17, 1903. 


radiferous barium chloride and the pure barium chloride, 
the former having the higher temperature. (Comptes Rendus, 
March 16, 1903.) 

In а letter recently received by the author from Prof 
Curie bearing upon the question of heat given off by 
radium, Prof. Curie writes as follows: “ Since the time I 
had the honour to see you at our School of Physics and 
Chemistry I have continued to investigate into the radio- 
activity induced by radium and the way that radioactivity 
is disappearing in the course of time. In a study of 
another kind (in collaboration with M. Laborde) I found 
that the radium is setting off heat continually and in a 
very large amount ; each gramme of the radium is setting 
off in each hour 100 small calories, or, in other words, it is 
setting off heat enough to melt in each hour its own weight 
in ice. Where is the source of this energy? Both 
Mme. Curie and myself are not able to go beyond some 
hypotheses. One of these consists in supposing the atoms 
of radium evolving and transforming into another simple 
body, and, despite the extreme slowness of that transforma- 
tion, which cannot be located during a year, the amount 
of energy involved in that transformation is tremendous. 
The second hypothesis consiste in the supposition that 
radium is capable of capturing and utilising some radia- 
tions of unknown nature which cross the space without our 
knowledge." Profs. J. J. Thomson and Rutherford advance 
the theory that there is a succession of chemical changes 
going on causing the spontaneous projection of larger 
masses Of material at enormous velocities, and that while 
certain portions are constantly dying out and becoming 
inert, other portions are constantly increasing in strength 
and power. Someone -has remarked that for years. we 
have been extracting uranium oxides, and pouring down 
the waste-pipes and into the dustbins the more interesting 
and precious radioactive substances. 

Although radium, polonium, and actinium have been 
termed new elements, in the case of polonium and actinium 
they have not yet been found in sufficiently pure state and 
in sufficient quantity to give a spectrum, and to prove 
conclusively that they are new elements. Prof. Curie has, 
however, stated emphatically that there is now no doubt 
of radium being a new element. The tiny brown bulb 
which I hold in my hand is the duplicate of the one 
which Prof. Curie showed me at his laboratory last fall, 
which contained the only sample of chemically pure radium 
in the world, this being between two and three one- 
hundredths of a gramme; and it was the spectrum of 
that sample, showing only the lines characteristic of 
radium, as tested by Demarcay, which demonstrated it 
to be a new element. And with this sample, also, the 
atomic weight for radium of 225 was determined. The 
atomic weight of the barium heretofore always associated 
with radium, but which in this sample had been eliminated, 
is but 157. In answer to my enquiry as to its value, Prof. 
Curie said that 100,000fr. (20,000dol.) could not purchase 
this tiny sample. I was enabled through the courtesy of 
Prof. Curie to secure from the Société Centrale des 
Produits Chimique of Paris some nine different prepara- 
tions of radium and two of polonium, which I have here 
for your consideration. I was unable to secure any 
actinium ; in fact, but a trace of this substance has thus 
far been secured. If the lights are extinguished, and you 
will sit for a few moments in the dark, 1 will pass these 
tubes about the room that you may observe the bright 
light given off by certain of them. These. samples which 
I have range from 40 times the radioactivity of uranium 
(which is taken as a standard) up to 7,000. The laboratory 
where these substances are prepared is under the control 
of Prof. Curie, and up to recent date all radium of higher 
radioactivity than 7,000 has been retained for the experi- 
ments of M. and Mme. Curie and their associates, but I 
received a letter recently from Director P. Boulay, of the 
Société Centrale, in which I was informed that they will 
shortly put upon the market a preparation of radium, 
chemically pure, or nearly so, at a cost of 30,000fr. 
(6,000dol.) per gramme, or about 2,771,555°90dol. per 
pound. 

Radium, while it has been spoken of as a metal, has 
never been secured ір a metallic form, the usual form being 
as a chloride or hromide. Prof. Curie told the writer that 
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the result of all the work done in Germany and France in 
the past three years had only resulted in the securing of 
about llb. of radium, this including all grades or qualities. 


Prof. J. J. Thomson says there is far more gold in sea- 


water than there is radium, polonium, or actinium in pitch- 
blende. Prof. Curie took this ring which I have on my 
hand, which contains a small diamond, into his dark room, 
and holding near it a smal) pill-box containing about a 
gramme of radium, caused the stone to phosphoresce most 
beautifully. It was as if a lightened candle had been 
brought near to it. Prof. Curie remarked that this showed 
that the stone was a genuine diamond, and if it had been 
paste there would have heen no effect produced, and that 
radium, therefore, constituted an excellent means for 
testing the genuineness of diamonds. According to M. 
and Mme. Curie, radium rays act in many ways like light. 
They reduce silver salts, peroxide of iron, and bichromate 
of potash in presence of organic substances; they also 
colour glass, porcelain, and whité paper, and they trans- 
form greenish-yellow роса е of barium into a 
brown variety. Giesel had prepared platino-cyanide of 
barium with a trace of radium. This spontaneously 
became brown, and it then polarised light like tourmaline. 
He also found that this coloured rock salt just as cathode 
rays do, or the vapours of alkaline metals, and further- 
more showed that radium salts brought near the temples 
or to the closed eyes produced a sensation of light. 


uM 


H 
Fic. 4. —Apparatus employed by M. and Mme. Curie in the study of radio-activity. 


M. Becquerel, referring to the chemical action of radium 
rays, says that radium and uranium rays act upon silver 
gelatino-bromide, but produce no effect upon Daguerre 
plates, or upon photographic papers, and says that colora- 
tions of glass, porcelain, paper, and certain crystals, as 
well as the painful physiological effects, also belong to 
this class of phenomena. He also calls attention to the 
transformation of white into red phosphorus in 24 hours, 
the reduction of mercuric chloride in the presence of oxalic 
acid with the precipitation of calomel, and finally the destruc- 
tion of the germination power of seeds after long exposure. 
Becquerel alsoshows that radium rays possess thesame power 
as the electric spark, or the prolonged action of violet or 
ultra-violet rays, of restoring the phosphorescent properties 
under exposure to heat cf a body deprived of them by 
overheating. Practically all the radium which has thus 
far reached this country, with the exception of that in the 
prone of the author, has been the German radium, and 

rof. Curie tells the writer that he had tested all of the 
German productions, and he has found none of them to 
exceed a radioactivity of 500. De Haen, of Seelze, near 
Hanover, Germany, and Giesel, of Brunswick, also have 
manufactured radium. De Haen recently informed the 
writer that the preparations he put on the market cost 
10s. and 30s. per gramme. Ав indicative of the enormous 
difficulties to be encountered in procuring this wonderful 
substance, it is interesting to note that it takes 5,000 tons 
of uranium residues to produce a kilo (2°2lb.) of radium ; 
and the cost of handling these residues is 2,000dol. per 
ton. To secure the chemically pure radium is enormously 
expensive, and it would be impossible to do this 
by chemical analysis; therefore, the far more sensi- 
tive electrical method is employed, and the Curies 
say that they can detect the presence of a radio- 
active substance by the means of such a minute quan- 
tity that it would require 5,000 times this amount to 
show at all in the spectroscope. And it is stated that this 
method of electrical analysis is thousands of times more 


sensitive than spectrum analysis and millions of times more 


sensitive than chemical analysis. 

In Fig. 4 is shown the “electrometer” method with 
which the Curies have studied the radioactivity of different 
substances. It consists of two plates, A and B, on the 
latter of which is placed the radioactive substance to be 
tested. This makes the air a conductor of electricity 
between the two plates, and for measuring this degree 
of conductibility the plate B is brought to a high potential 
by connecting it to one side of the storage battery, P, the 
other side of which is connected to the ground. If the 
plate A is brought to the potential of the ground by the 
wire, C-D, an electric current begins to flow between 
the two plates, A and B. The potential of plate A is 
shown by the electrometer, E. If we cut this communi- 


‘cation with the ground at С, the plate А becomes 


charged, causing the electrometer to deviate. The speed 
deviation is proportionate to the intensity of the current, 
and can serve for measuring it. But it is preferable 
to make this measurement by compensating the charge 
taken by plate A, so that the electrometer remains at 
zero. The charges, which are extremely feeble, can be 
compensated by means of a Piezo-electric quartz, Q, one 
armature of which is connected with the plate A, and 
the other armature grounded. The quartz plate is given a 
certain tension by weights placed on the plate Н. This 
tension is gradually produced and gives a charge of a 
definite quantity of electricity which can be measured. 
The operation may be so regulated that there is a constant 
compensation between the quantity of electricity which 
passes through the condenser and that of the opposite 
sign furnished by the quartz. So we can measure in an 
absolute value the quantity of electricity passing through 
the condenser in a certain time. Doubtless some loss 
is caused by the rays which pass directly through the 


condenser plates 
| (To be continued.) 


NOTES ON WHAT AND HOW TO LEARN IN AN 
ELECTRICAL ENGINEERING WORKS. 
BY G. RALPH. 


The following rough notes have been put together in the 
belief that they may be of assistance to apprentices going 
through the various departments of an electrical engineer- 
ing works, by directing their attention to important points 
they should look out for in any department. 

To become acquainted with any business, particularly in 
all branches of engineering, it is extremely important that 
an apprentice should learn the reasons why things are done 
in & certain manner, as well as learning how to actually do 
them. It may here be said that unless an apprentice 
shows a keen interest in the work which is going on in the 
department in which he is engaged, it is quite certain that 
the foreman will not interest himself in the apprentice, nor 
will he take the trouble to explain things. But if а proper 
interest be exhibited, everyone, from the manager and 
foremen downwards, wil be found always ready and 
willing to impart information. Of course, a judicious time 
should be chosen in asking information from the foremen 
or men. It is not the right time to ask when one сап 
see plainly that the party is engaged on something which 
is demanding his whole attention at the moment. 

A most excellent little book dealing fully with what and 
how to learn in an engineering works was published by 
Messrs. E. and F. Spon, entitled Workshop Manipula- 
tion,” by Richards. This book ought to be in the hands 
of every engineering apprentice, but, being out of print, 
can probably only be obtained now through a second-hand 
bookseller. The following are a few of the more 
important points which the apprentice should notice and 
think about in the various departments. 

Machine Shop. 

1. The importance of marking out work on the marking 
table before machining operations are commenced. 

2. The cutting speeds of various classes of tools, such 
as lathes, boring machines, planers, etc. ; also the difference 
in speed for different materials operated upon. 
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5. The special tools used for boring bearing brasses, etc. 

4. The importance of the use of gauges for accurate 
work and interchangeability. 

5. Think out the reasons which probably determine 
whether a certain piece of work shall be done on a par- 
ticular class of machine, when it is possible to do it in 
several different ways. 

6. The angles of the cutting edges of tools. 


The Foundry. 

1. The way moulds and cores are ventilated. 

2. The importance of making that part of the casting 
which must be perfectly sound and free from dirt the 
bottom side of the mould. 

3. See at which point the metal is run to a casting, and 
why it is better at one particular place than another. 

4. The various qualities of brass and gunmetal best 
adapted for certain classes of castings. 

5. The dressing of moulds to obtain a smooth, clean 


surface. 
The Pattern Shop. 


1. The amount of allowance for “ machining” being left 
on various sizes and classes of castings. 

2. The amount of taper to allow of patterns being easily 
withdrawn from the moulds. | 

5. The amount allowed for “shrinkage ” or contraction 
for castings in various sorts of metals. 

4. How core-boxes must be made to take to pieces easily 
to remove the loam cores. 

5. How cores are to be supported and located by 
* prints.” | 

6. Think how the casting will probably be moulded, 
which side down, and where the joint in the mould will 
be; the reasons will then be seen for coring out certain 
parts, or leaving bosses or other parts loose on the pattern, 
80 that they be drawn out of the mould after the body of 
the pattern has been removed. 


The Fitting and Erecting Shop. 


1. The marking off of bed-plates for dynamos and 
motors. 

2. The fitting of keys in armatures, couplings, etc. 

3. The building of armature cores. 

4. The saving of time which is effected when the various 
parts of a machine are made accurately enough to require 
very little fitting together. | 


The Brass-Finishing and Instrument Shop. 


1. The various classes of switchboards and arrangement 
of switches and connections upon them. 

2. The construction of switches and various means 
adopted to secure good contact between the jaws. 

3. The construction of commutators and the care neces- 
sary in insulating them. ö | 

4. The connections and terminals of dynamos and 
motors. 

5. The construction of projectors and arc lamps. 

6. Fittings adapted for use at various classes of installa- 
tions, ships, collieries, mills, etc. 


Capstan-Lathe, and Milling Shop. 


1. The form and arrangement of tools in the turret. 

2. The enormous saving of time in making quantities of 
small parts on these 1 tools over making them by 
hand in the ordinary brassfinisher’s lathe. 

5. The variety of work which can be performed on a 
universal milling machine. 

4. The importance of doing repetition work by milling 
instead of by hand filing or grinding. 

5. The speed used in milling different materials. 


Tool Shop. 

1. The degree of hardness to which tools are “tempered” 
for various purposes. 

2. Methods of hardening, the heating, cooling, and 
tempering. 

3. The angles to which tools are ground for turning, 
рыш and boring, etc. 

4. Methods of grinding milling cutters, taps, reamers, etc. 

5. Various forms of jigs and templates for repetition 
work on milling and drilling machines. 


Steam Testing Shop. 

1. The arrangement of steam-pipes and reducing valves, 
drain pipes, eto. 

2. The arrangement for lubrication on various makes of 
engines. | 

3. Various forms of governors, how they act and within 
what limits they will govern. 

4, Indicating and working out the horse-power of 


engines. 
The Winding Shop. 

1. The various classes of material used for insulation 
and the thickness of the same for various purposes. 

2. The importance of leaving plenty of length of surface 
to prevent leakage to earth in armature cores and slots, 
commutators, etc. 

3. The method of making drum armature bars, formed 
coils, etc. 

4. The form of end “ crossings” in drum armatures, and 
how connected up. | 

5. How wires ог conductors are insulated from each other 
to withstand high voltage. 

6. Think out which are the weakest places in the various 


forms of armatures. 
The Test- Room. 


1. The usual tests for dynamos, temperature, speed, 
compounding, or variation of pressure in shunt-wound 
machines. 

2. The usual tests for motors, also brake tests for 
efficiency. 

3. The testing of two identical machines for efficiency 
by the “ Hopkinson " method. 

4. The various classes of instruments used in making 
the tests, and the principles upon which they work. 

5. Methods of calibrating instruments. 

6. Methods of regulating the speed of motors. 


Installation Work. 


1. The difference in arrangement of lights for various 
classes of buildings, etc.; amount of light per square foot 
of ground area. 

2. Various methods of running wires—in casing, iron 
pipes, steel conduit, lead-covered, etc.—and the classes of 
work to which each is specially applicable. 

3. Methods of jointing small wires, large cables, etc. 

4. In motor work, notice the various forms of gearing 
employed for reducing speed and applying the motor to 
drive machinery. 

5 The special classes of work best adapted for (1) series 
motors, (2) shunt motors, (5) compound motors. 

6. The amount of power required for driving various 
classes of machinery. 

7. Notice the engine and boiler plant at various works, 
the arrangement of steam-pipes, pumps, feed-heating, eto. 

The Drawing Office. 

1. Pay particular attention to the importance of being 
able to make hand sketches, properly dimensioned, quickly 
from existing machinery. 

2. The importance of dimensioning drawings in such a 
way that the dimensions can be easily found. Look at the 
matter from the workman's point of view, and give all 
dimensions necessary for a man to complete the job without 
having to add up or subtract several dimensions. 

5. When designing anything new, endeavour to avoid 
unnecessarily small fractional of an inch. Make 
things to even dimensions, if possible, without resorting to 
paths, gznds, and ths. 

4. There are generally several ways of making a thing. 
Aim at the most direct and simple from a manufacturing 
point of view. 


In conclusion, part of the last chapter of Mr. Richard's 
book may very fitly be quoted: 

“ А mechanical engineer who has not been through the 
shops can never expect to attain success, nor command the 
respect of even inferior workmen. Without a power of 
influencing and controlling others, he is neither fitted 
to direct construction, nor to manage details of any kind 
connected with engineering industry No one can 
expect to prepare successful designs for machinery who 
does not understand the details of the construction 
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"Some hints will now be given relating to apprentice 
experience in a workshop. 

“Ороп entering a shop, the first thing to be done is to 
gain the confidence and respect of the manager or foreman 
who has charge of the work. . To command the 
confidence of a foreman one must be punctual, diligent, and 
intelligent. The least word or act which will lead 
workmen to think that an apprentice is indifferent at once 
destroys interest in his success, and cuts off one of the main 
sources from which information may be derived. 

“ Punctuality costs nothing and buys a great deal: a 
learner who reaches the shop а quarter of an hour before 
starting time and spends that time in looking about 
manifests thereby an interest in the work, and avails 
himself of an important privilege—one of the most 
effectual in gaining shop knowledge. Ten minutes of his 
own time spent in walking about, noting the changes 
wrought in the work from day to day, furnishes constant 
material for thought, and acquaints a learner with much 
which would otherwise escape his attention. It requires, 
however, no little care and discrimination to avoid a kind 
of resentment which workmen feel in having their work 
examined . . where such inspection is thought to 
be prompted by curiosity only. The better plan in such 
cases is to ask permission to examine work from the person 
concerned, and such an application will generally secure 
both consent and explanation. 

** Politeness is as indispensable to a learner in the works 
as to а gentleman in society. The character of the courtesy 
may be modified to suit the circumstances and the person, 
but still is courtesy. . . . Without the art of questioning 
but slow pro will be made in learning shop manipula- 
tion. e main point is to consider questions before 
they are asked, make them relevant to the work in hand 
and not too many. . . . It is important in asking questions 
to consider the mood and present occupation of the person 
addressed. . . . One question asked when а man is ina 
communicative humour is worth a dozen questions when 
he is engaged and not disposed to talk. ‘It is a matter of 
courtesy in the usages of a shop, and one of expediency 
to the learner, to ask questions from those who are 
supposed to be best informed on the subject to which the 
questions relate. . . . There is not & more generous or 
kindly feeling in the world than that with which a skilled 
mechanic will share his knowledge with those who have 
gained his esteem, and who, he thinks, merit and desire the 
aid that he can give. 

“Tf asked for advice as to the most important object 
for an apprentice to aim at in the beginning of his course, 
nine out of ten experienced enginesrs will say, ‘To do 
work well.' Methodical exactness, reasoning, and 
persistence are the powers which lead to proficiency in 
engineering pursuits. There is, perhaps, no more fittin 
conclusion to these suggestions for apprentices than a той 
about health and strength. ; One not accustomed 
to manual labour will, after commencing, find his limbs 
aching, his hands sore. He will feel exhausted both at the 
beginning and at the end of the day’s work. These are 
not dangerous symptoms. Не has only to wait until his 
system is built up so as to sustain this new draught upon 
its resources, and until Nature furnishes a power of endur- 
ance, which will in the end be a source of pride and add a 
score of years to life. Have plenty of sleep, plenty of 

lain substantial food, keep the skin clean and active, 
ugh at privations, and cultivate a spirit of self-sacrifice 
and pride in endurance that will court the hardest and 
longest efforts. An apprentice who has not the spirit and 
firmness to endure physical labour and adapt himself to 
the conditions of a workshop should select some pursuit of 
а nature leas aggressive than mechanical engineering.” 


THE VERBAND DEUTSCHER ELEKTROTECHNIKER. 


The Parallel Running of Alternators. 
BY H. GORGES. 
(Continued from page 172.) 
We will now assume that the input of energy is not 
constant, but fluctuates uniformly in each cycle of the 
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driving engine, however complicated this may appear. 
We can then represent the curve of driving energy by the 
sum of a series of sine curves, of which the first lasts 
through a complete cycle, the second being of half and the 
third of a third this duration, etc. The individual sine 
oscillations, therefore, bisect the zero point at different 
periods—that is to say, they have a definite relative phase 
distortion. We term the first oscillation the main one, 
and the rest the superimposed oscillations. The law of 
superposition serves for all the oscillations which we havé 
to consider here—in other words, each oscillation behaves 
as if it existed alone, and we find the resultant oscillation 
by summing the values of the individual oscillations at each 
instant. This law applies equally to all the oscillations 
of the driving engine, as also for the natural oscillations 
set up in the armature, which follow a simple sine law. 
By means of this law our investigation will be greatly 
simplified, since we need take into consideration only one 
sine oscillation at a time. 

The fluctuations in the output of the driving engine 
cause mechanical oscillations in the dynamo—that is to 
say, lead and lag. If only one dynamo is coupled to the 
"bus bars, obviously these oscillations will observe the same 
cycle as the primary oscillations. In order to distinguish 
between the mechanical oscillations and those having their 
origin in the dynamo iteelf, we call the former forced 
oscillations. If a damping effect is provided by asynchronous 
motors, these oscillations will be checked in the rapidity 
of their succession and weakened, but never completely 
eliminated, as in the case of the natural oscillation of the 
machine. 

Comparing the main oscillation with the superimposed 
ones, it is obvious that the influence of the former at equal 
strength must be the greater, because its swing is longer 
than those of the superimposed oscillations. Hence, for the 
same absolute amount the main oscillation will produce 
a greater variation of the speed than a superimposed oscilla- 
tion, and will tend to a greater increase of the lead or lag. 
This explains the oft-proved fact that the curve whic 
represents the periodic value of the lead and lag approxi- 
mates very closely to a sine curve based on the period of 
the main oscillation. The main oscillation has, therefore, 
an important bearing on the whole phenomena. The greater 
its frequency the less will be the effect of the superimposed 
oscillation. Relative to the variations in speed, which 
must be considered in connection with the damping effect, 
the first superimposed oscillation has half and the second 
а third of the influence of the main oscillation; while 
relative to the lead and lag, which, apart from the damping, 
govern the output yielded, the influence of the superimposed 
oscillations sinks to the fourth and ninth part, and so on. 
As we have already seen, the speed must increase so long 
as there is an excess input. It will therefore be at its 
maximum if the acceleration has been positive and just 
reaches the zero value. In the sine curves of the cycle we 
see that the speed is retarded during a quarter of the whole 
period relative to the acceleration. The lead must also 
increase while the speed remains above the normal. The 
variation from the normal position suffers also a retarda- 
tion for a quarter of the period relative to the speed, and 
therefore a retardation of one-half period relative to the 
acceleration. Hence the maximum input of energy from 
the driving engine corresponds to the greatest lag of the 
armature, and the minimum input to the greatest lead of 
same. ‘This circumstance is of great importance in connee- 
tion with parallel running, for, apart from the damping 
effect, the load is greatest for the maximum lead. Hence 
minimum input and maximum output coincide, and 
conversely. Consequently the oscillations which occur 
when a machine is running independently, must be 
aggravated when machines are run in parallel. But 
when we remember that the cause—i.c., the variations 
in the input—are repeated in the same cycle, the oacilla- 
tions to which they conduce must also be repeated in 
exactly the same order. In parallel running we, therefore, 
have forced oscillations, which, compared with those which 
occur in separate running, appear to be strengthened. This 
strengthening we term resonance. The resonance modulus 
depends very much upon the difference of the square of 
the forced snd the number of undamped oscillations pro- 
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duced in the armature. It will be the greater in proportion 
as the difference between the two values for the oscillations 
is smaller, and will be indefinitely great if the values 
eoiucide. In the latter case we speak of complete resonance. 
It must be observed that the resonance is governed by the 
number of oscillations set up in the armature and remain- 
ing undamped, apart from whether damping really exists 
or not. We must prevent marked resonance, especially 
complete resonance, both in the case of the main oscillation 
and that of one of the superimposed oscillations. If the 
value for the natural period of oscillation be greater than 
that for the main oscillation of the driving engine, then 
resonance with it or with some of the harmonics is inevitable. 
Hence we get the practical rule that the value for the 
natural oscillations shall be less than that for the main 
oscillation. If the resonance with the latter is slight, it 
will be much more so with the superimposed oscillations. 
The number of oscillations can be best reduced by increas- 
ing the moment of inertia. Consequently resonance may 
be prevented with certainty by designing to get a sufficiently 
large moment of inertia. 

The number of natural oscillations for a certain type of 
construction is practically independent of the output and 
speed of the dynamo. The value is approximately the 
same for each size, and lies between 2:5 and 1:5 oscilla- 
tions per second. We will assume that all machines of a 
certain type of construction give 15 natural oscillations 
per second. A steam-engine running at 150 revolutions 
gives 2:5 main oscillations in the same time. In this case 
the resonance will be but slight. At 125 revolutions the 
number of oscillations will be 2:08d., making the reson- 
ance more appreciable, while at 100 revolutions the 
oscillations will be 1:67 per second. In the latter case 
the danger of resonance is very considerable. Complete 
resonance occurs at 90 revolutions—parallel running at 
this speed would, therefore, be quite impossible. We 
have assumed in making the above calculations that the 
steam-engine has no special flywheel. If such be provided 
or should the dynamo be of the flywheel type, then the 
number of natural oscillations will be less sad the danger 
of resonance corresponds to a lower speed. This explains 
the fact that with the same degree of variation very good 
parallel running has been obtained in many cases with 
tandem machines, where, for instance, triple - expansion 
engines without special flywheels have given trouble. In 
any case it is sufficiently obvious that the difficulties increase 
rapidly with decreased speed. 

Referring again to the law of the superposition of the 
oscillations, we may at once combine the different oseilla- 
tions. The forced oscillations, more or less strengthened 
by resonance, combine with the natural oscillations to form 
a resultant curve which may assume a very complex 
character. Since we may assume that the numbers of 
oscillations are different—as otherwise the resonance would 
become infinitely great, thus causing the machines to fall 
out of step—the maximum values of the different oscilla- 
tions will soon meet. Ав a result, lead and lag will be 
aggravated, and the maximum of the one oscillation will 
soon meet the minimum of the other, the resultant oscilla- 
tion appearing small. We call this phenomenon inter- 
ference of tke oscillations. If the two kinds of oscillations 
are maintained permanently side by side, then strong and 
weak oscillations will be exchanged between them alter- 
nately at regular intervals. This give and take between 
the oscillations we term surging, and we can determine the 
ratio between the oscillations from the number of beats 
while surging is taking place. We have seen that the 
damping always eliminates the natural oscillations after 
a time. Hence, if they are not again excited by some 
cause or other, there will remain after a time only the 
forced oscillations, and the surging must cease. 

We have also seen that by designing to obtain a 
sufficiently great moment of inertia, the danger of 
resonance may be avoided. But under certain circum- 
stances this involves the provision of very heavy flywheels, 
so the question arises whether the danger cannot be 
eliminated by the provision of damping, whereby the 
oscillations are also reduced. As a matter of fact, the 
damping first of all eliminates the natural oscillations, 
whose length of swing is quickly reduced by the damping, 
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or which are prevented from coming into being at all by 
strong damping. The damping also exerts an influence on 
the forced oscillations. We can reduce them at will by 
damping, even when complete resonance exists. Hence 
we are able to confine the lead and lag within апу 
limits we please, and thereby maintain synchronism 
in any case. The question arises, however, if some 
sort of disadvantages are not connected with this 
remedy. We have seen that of the input, part 1s 
absorbed by the flywheel and the remaining part, deducting 
the loss in the dynamo, transferred to the bus bars in the 
form of electrical energy. The amount of energy which 
ean be absorbed by the flywheel at any moment, depends 
upon its moment of inertia and the acceleration at a given 
mean speed. If, however, the flywheel yields up part of 
this energy to the 'bus bars directly a variation occurs in 
the speed, then considerable variations in speed, and con- 
sequently great accelerations, will be impossible. The 
flywheel is rendered more or less ineffective by the damp- 
ing, and the fluctuations of the electrical energy yielded at 
the 'bus bars become more and more а reflection, so to 
speak, of the mechanical input. If means are available to 
render the lead and lag visible to the eye, we shall find 
that they are diminished by the damping. At the same 
time we shall observe that, corresponding to marked varia- 
tions of the input, the oscillations indicated on the watt- 
meter and ampere-meter are increased. We must, therefore, 
distinguish between variations in the speed and variations 
in the output yielded. The latter may be considerably 
increased by the damping. But strong variations in the 
output and current, apart from the -bad effect on the 
parallel running, entails the disadvantage of greater heat- 
ing in the machine, and the voltage at the 'bus bars may 
be adversely affected also. This unpleasant property of 
the damping becomes more marked according as there is 
less resonance during paralle) running—that is to say, the 
eloser the resonance modulus approximates to 1. In the 
case of a gas-engine-driven dynamo, which requires an 
extra flywheel effect, a strong damping is not useful as a 
rule, but injurious in ite effect. In connection with steam- 
driven dynamos, cases have also come to my notice where 
the damping had an adverse effect on parallel running. 
Having regard to the above, a slight damping appears to 
me to be always advantageous, because it eliminates the 
natural oscillations. A strong damping will prove useful 
as a substitute for a special flywheel only if the energy 
transmitted by the driving engine be fairly constant, but 
as а set-off against this there is the danger of resonance. 


(To be continued. ) 


THE DANGER OF SHOCK TO FIREMEN THROUGH 
SQUIRTING HIGH-TENSION MAINS.* 


The supply of electricity to villages and isolated houses 
is often carried out by means of overhead wires, which are 
usually uninsulated. The wires are carried on insulators 
either supported by posts or attached to the walls of 
houses, etc. The overhead trolley wires of electric tram- 
ways belong to the same category. Should a fire break 
out in а street containing such wires, it would not usually 
be possible to switch the wires out of circuit before the 
work of extinguishing the fire commenced. Also, it is 
hardly desirable to put the road in darkness just during 
the time of danger, especially as there is no fear of explosion 
from the lighting agent. 

In such cases the danger of shock to the firemen through 
the stream of water from the hose coming into contact 
with the wires must be considered, and the following 
experiments were carried out at the Charzow power station 
for the purpose of obtaining some definite figures on the 
subject. A stream of water at a pressure of five atmo- 
spheres was taken from a hose pipe, A (Fig. 1), with a 
12mm. diameter mouth, and was directed at the bare wire, C, 
earried on well insulated supports. The full section of the 
stream was allowed to hit the wire. The voltage of the 
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water, B, to earth was measured by means of a standard 
voltmeter, the copper mouth of the hose pipe being 
thoroughly insulated from earth. 

The experiments were carried out with continuous and 
alternating currents and with various distances, L, between 
pipe and wire. As the quality of the water affects the 
results the teste were first carried out with the ordinary 
water from the town mains, which was rather hard and 
poorly conducting, and then with water containing 5 рег 
cent. of pure soda. 


‘EARTH 
Fie. 1. 


iments carried out by Prof. Weber in 1897 and 
Dr. Kath in 1899 (E. T. Z., 1899, р. 601) show that a human 
being can just stand a current of O5 ampere without fatal 
results. They also show that the resistance from hand to 
earth of a person standing on wet earth is at least 15,000 
ohms. In order to determine the current which would 
pass through a human being holding the hose pipe, the 
method shown in Fig. 8 was employed; where ei- the 
E.M.F. measured by the voltmeter ; i, and W, the corre- 
sponding current and resistance; „апа W, the current and 
resistance of the hose-pipe circuit ; e, =the voltage between 
mouthpiece and wire; i, and W, the corresponding current 
and resistance ; E= the whole voltage from wire to earth ; 
J=current which would flow through a human being. 


Then ig = ij A i, and eg = i:. Wg; 
8 
В 1 2 11 + W. 
The current in the hose circuit is given by i, = W. ‚апа 
e = Е ei, and by a separate measurement the resistance 
(w. of the hose circuit was found to be 5,000 ohms. The 
resistance of the water column is W,= 2. and the combined 


8 

resistance of the whole circuit, assuming a person with a 

resistance of 15,000 ohms to be holding the hose, is 
W = W, + 5:000 x 15,000 

5,000 + 15,000 


From this value and the total voltage, E, the value of +, is 
obtained, and then 


= W, + 5,750. 


tos 
2 
1 1 
tw. 


So long as this value does not exceed 05 ampere, the case 
may be considered safe. 


SOUIRTEO WIRE. 
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Experiment 1.—On a three-phase star-coupled circuit, 
with 6,000 volte between lines and the neutral earthed. 


The wires were bare and well cleaned. Each had a section 
of 95 square millimetres. The teste show that a distance, 
L, of 300mm. is sufficient for safety with pure water, 
whilst when ‘5 per cent. of soda is added the distance, L, 
must be increased to about 1,000mm. before the current 


P conn k n. — +. 


falls to 0:5 ampere. Though this removes the danger, an 


uncomfortable shock will certainly still be felt. 
Expert 2.—On a three-phase circuit with 125 volte 


between lines. In this case one of the mains, instead of 
the neutral, was earthed. Though the distance, L, was 
redaced as low as 30mm., the current never reached the 
limiting value, being only 0024 ampere at 30mm. with 
pue water, and 0075 ampere with 5 per cent. of soda 


Experiment 3.—On a continuous-current traction circuit 
ө from accumulators at 550 volts with the negative 
pole earthed. With pure water the limit of 03 ampere 
was not reached, even with a distance, L, of only 30mm., 
the actual current being only 016 ampere. With ‘5 per 
cent. soda in the water the limit was just reached at 50mm., 
and the current was 026 ampere st a distance of 80mm. 

Experiment 4.—With 240-volt continuous current the 
limiting value was not reached at all, though the distance, 
L, was reduced to 50mm., the current being only ‘0076 
with pure water and 011 with 5 per cent. soda solution. 

From these figures it would seem that the danger from 
this source is not so great as is usually supposed, especially 
when it is remembered that such voltages as 6,000 are 
practically never carried on bare overhead wires. 


PERMANENT-WAY CONSTRUCTION AND 
MAINTENANCE. 


In our issue of July 17 last we referred to a report by 
Mr. John Young, general manager, Glasgow Corporation 
tramways, on Permanent-Way Construction and Mainten- 
ance”; also to a summary of that report prepared by Mr. 
С. A. King, and read by the latter gentleman during the 
recent conference of the Municipal Tramways Association 
in е" Below we give a reprint of the summary 
in full: | | 


PERMANENT-WAY CONSTRUCTION AND MAINTENANOR. 


In Great Britain and Ireland the girder rail is the only 
rail in use on 15 streets. Note may be taken of the 
adoption by Hull of a girder rail with central groove. 
Several towns in America and on the Continent use the 
tee rail. Considerable diversity exists in the weight of rail 
used. For girder straight track rails the minimum recorded 
is 651Ь. per yard and the maximum 105lb., but by far the 
eater number of systems adopt a rail weighing between 
901b. and 100lb. A large number of towns use a heavier 
rail on curves, in one instance the weight being 1171Ь. 
per yard. It is interesting to note that the lightest straight 
track section for tramway rails recommended by the Engi- 
neering Standards Committee is 90lb. per yard, and the 
heaviest 110lb. per yard. 
Almost 50 per cent. of the systems have а rail Tin. deep, 
a considerable number having 61р. and біп. Except in 
America, where deeper rails are used, these limite are 
very rarely exceeded. It is of interest to find that out of 
every three tramway systems, two use rails with a flat 
head and one has the head coned. 
The width of the groove on straight track rails varies 
on different British systems from lin. to 1]in., but only 
on seven systems is the groove wider than ljin. this 
width and lin. being by far the most common. In America 
ljin. is in use on straight track. A large number of 
systems widen the groove on curves by about jin. Norwich 
is unique in widening from lin. on straight track to 1fin. 
on eurves, and, what is worthy of note, state that they 
consider this too wide, and would prefer 1}in. on curves. 
About 35 per cent. of the tramways reporting use a 
gpecially high guard lip, on the curve of which the maximum 
height in this country seems to be iin. above the tread. 
Several systems use check rails on the sharper curves. 
There been some controversy as to the best length 
of rail to use. The returns show that at the present time 
40 per cent. of the systems use 45ft. rails, the 60ft. rail . 
coming a close second with 33 per cent. in its favour, the 
remaining 27 per cent. of the systems using shorter lengths 
than 45ft. Each length has ite keen supporters, and the 
chief arguments in favour on each side are as follows. 
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Those who support 45ft. lengths say: most convenient 
to handle and turn, most easily curved, less movement 
than longer rails; aleo that the longer rail causes more 
trouble with paving, more undulatory movement and hog- 
baeking, and acquires а permanent set by sagging wit 
its own weight. Those who favour the 60ft. rail put 
forward as their main argument: fewer joints, and there- 
fore less maintenance and less electrical resistance, and 
maintain that the extra difficulty in handling is very 
slight, and that this long rail sits quite as securely on its 

as its shorter rivals. 

There is considerable variation in the gauges adopted. 
The most common is the railway gauge of aft. 83in., but 
several systems have a 4ft. gauge, and about 20 use 3ft. 
6in. gauge Опе or two systems have gauges peculiar to 
themselves. That this is an inconvenience is apparent to 
everyone, and in the future, as linee extend ке їп шапу 
cases join, this will be more acutely felt. 

The tests which engineers require the rails to satisfy vary 
considerably in severity, but the nature of the teste is 
very similar. A given weight falling from a fixed height 
on a given length of rail resting on rigid supporte placed 
at a specified distance apart must not produce more than 
а given maximum of distortion or permanent bending. 
This is known as the drop test, and is almost 1 
In many cases this is the only mechanical test applied, but 
it is often accompanied by the ordinary tensile test with 
a specified elongation and contraction. i few specifications 
require, in addition to the drop test, the bending of а 
small bar cold, without fracture, or the bending of the rail 
toa small radius without showing any signs of crackin 
or rupture. A complete statement of tests will be found 
in the detailed table supplied to you. 

The chemical composition specified by the different 
systems shows that a considerable difference of opinion 
exists among tramway engineers as to what is required. 
With regard to the carbon, which is the main constituent, 
one specification is as low as from ‘28 to 40 per cent., 
while another is as high as from ‘55 to 66 per cent. The 
average carbon aimed at in the majority of cases seems to 
be about 55 per cent. Regarding the rail in its capacity 
as an electrical conductor, the percentage of manganese is 
of importance. One specification asks for an average of 
110 per cent, and another specifies no more than 1 per 
cent., showing a very wide divergence of opinion. The 
average quantity of manganese wished for in most cases 
appears to be about ‘90 per cent., which certainly does 
not err оп the low side. In several cases a high silicon 
is specified with a very high carbon, which, if obtained, 
would necessitate a careful handling of the rails. It would 
be interesting to have some records of the analysis of the 
actual rail as compared with the composition specified. 
Generally, the tendency is to specify a higher carbon rail 
than was formerly used. 

After the rail itself, there is no more important 
problem which presents itself to the engineer than the 
method to be adopted in joining these into a continuous 
smooth-running road. 

Having only comparatively recently adopted electric 
traction on a large scale, we in this country are realising 
to the full the very exacting demands it makes on the 
permanent way as compared with horse traction. Nowhere 
is this more in evidence than at the joints. The number 
and diversity of the devices used, as shown in the replies, 
is evidence of this. There are at least a dozen separate 
methods, and.many combinations of two or more of these. 

Of the replies received 30 per cent. rely on fishplates 
unaided, 23 per cent. combine these with anchor plates, 
and 21 per cent. use sole plates in addition to fishplates. 
Of the remaining methods of jointing, the most interesting 
is perhaps the cast weld joint, large adopted on four 
systems, two of those in America. 

That few of the above have proved entirely satisfactory 
is shown by the large number of systems on which trials 
are being made of other forms of joint than at present 
in use on these systems. 

In this connection, mention must be made of the chemical 
welding material Thermit," lately put in the market. 
At least eight towns are at present experimenting with 
this device. At Dresden, on the Continent, and Leeds, 


practice. 


in this country, the trials have been extensive, and both 
towns have reported very favourably. In Glasgow we 
purpose making a trial of several hundred joints this 
summer. The returns for cast-weld joints are curiously 
at variance. Of nine towns reporting as having tried 
this method in America—two were favourable and two 
unfavourable ; on the Continent one was favourable and 
one unfavourable ; in this country one favourable and one 
unfavourable; one made no comment. Only one city 
reported having used electric welded joints Boston, U.S.; 
the result is stated not to have been a success. It must, 
however, be noted that these welds were made in 1893, at 
which time it is now admitted, even by the contractors, that 
the methods were defective. The Lorain Steel Company, 
of Johnstown, who own the welding plant, claim that the 
present method is a great advance on the practice of 1893, 
and this form of jointing is making considerable progress 
in America. It has been arranged to make a number of 
these joints also in Glasgow in the autumn. 

Before passing from the consideration of welded joints, 
it may be noted that the present practice regarding the 
bonding of these is to put no bonds with chemical and 
electrical welds. With cast welds about 50 per cent. seem 
to bond in addition. 

Apart from the question of jointe, but to a certain 
extent connected with it, is the fixing down of the rails 
to the bed, not only at the end, but at intervals in the 
length. The tendency seems to adopt this much more 
largely in the future. Taking into consideration the 
increasing length and height of the rails and the close 
butting of the ends, this is undoubtedly a step in the right 
direction. The rails are close-butted at the ends on over 
75 per cent. of the tramway systems under consideration. 

A question of considerable interest and importanes, . 
affecting not only the permanent way, but also the rolling- 
stock and the overhead trolley wires, is the placing of 
the rail joints. . Of the total systems reporting, two out of 
every three have the joints placed opposite each other. 
Taking especially into consideration the rolling-atock and 
overhead work, the writer believes this to be the best 
At the same time the longer experience of some 
of the earlier systems has led them to adopt “ Staggeral ” 
joints. Оп most systems squared joints are not insisted on 
at curves, but where the fishplate adopted is long, the 
writer is strongly of opinion that on sharp curves the 
pus should be squared or far enough apart to get at 
east one tiebar between them, otherwise а knee at the 
joint will result. 

The most important feature in special work is, without 
doubt, the pointe, and more especially the tongues or 
switches. A defective tongue in a facing point may easily 
lead to serious accident. The returns show a variation in 
the lengths of tongue between 3ft. 6in. and 9ft. 6in. The 
tendency is clearly to go in for longer points and tongues 
than in the past. There can be no question that it is 
advisable to have the tongues at least 6in. longer than the 
length of the single-truck car wheel-base, to avoid the 
leading wheel throwing the tongue over before the rear 
wheel has entered. Other obvious benefits are derived 
from а long tengue, especially if curved on the branch-off 
side. 

There is considerable diversity of opinion as to whether 
tongues should be placed on the inside or outside of curves, 
and as to the advantage of having two movable tonguea 
instead of one tongue and a mate or dumb point. Also, 
on some systems, no tongue is used on trailing points. 
The writer hopes to hear these points fully discussed at 
this meeting. 

The replies to question 23 regarding the “kicking” 
or rising vertically of the tongues of trailing points are 
of great interest to Glasgow, as this trouble has been 
considerable on this system. The great majority have 
had no such experience. Twelve towns — three in 
America—had the same trouble to a more or less extent. 
Without wishing in any way to disturb the piece of 
mind of those who have recently adopted electric traction, 
the writer notes that in all places where this action has 
developed electric traction has been in use for a consider- 
able time, and a large proportion of those towns reporting 
no trouble with trailing points have had only a short 
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experience of the wear and tear of heavy electric cars. 
The writer has been giving attention to this matter for 
some time, and is satisfied that the wearing of the floor of 
the ing is the cause of the springing upwards of the 
tongue, and that the depression on the top of the tongue 
is caused by the consequent heavy blow which it receives 
on rising to meet the advancing wheel. A pin in the nose 
of the point tongue lessens this evil to only a limited 
extent. 

The replies regarding the use of hardened steel renew- 
able centre pieces are remarkably unanimous. About 
30 towns, including four in America, have these in use, 
20 are prono y in favour, two—Montreal and New 
York—oonsider them unsatisfactory, the others have not 
had sufficient experience to express an opinion. 

The essential feature of hardened steel renewable 
centres is that these can be renewed. It is certainly 
strange to find such perfect belief in this work as the 
replies disclosed, when practically the whole of the believera 
have had no experience of how this essential feature will 
work in actual practice. Carried out as directed by all 
the makers of this work, the results are anything but 
satisfactory. Great difficulty is experienced in cutting out 
the spelter and getting at the keys, and even when this 
is accomplished the centre piece itself is difficult to lift out 
of its bed. In some cases the whole casting has to be 
lifted and taken to the yard, and the renewable piece 
removed there. E g 

As will be seen from the report, the replies give very 


little help in this matter with the exception of three from 


America Two indicate the method of replacing, but only 
one, that from New York, gives the whole operation. It 
is as follows: “Melt zine with blow lamp or torch, wedge 
centre in place, and pour in melted zinc, caulking well 
around the edges.” | 
This is not quite such a simple matter ав it seems, 
Шу with large castings and long renewable pieces. 
After about a years intermittent experimenta, the writer 
has devised a means of melting out and renewing which 
will enable the work to be done in about one-fifth of the 
time formerly required, and effect a considerable saving in 


t. 

About 21 towns have in use, to а greater or less extent, 

ial work of wholly manganese steel. In most cases 
the work seems to have been lately laid down, and no 
opinion is expressed as to its merits, but five towns 
approve of this material. 

п the list of queries sent out, one question, No. 27, 
was, I am afraid, not quite elearly stated, and has in 
some instances been misunderstood. The information 
ко for in this question was as to the effect of special 
work constructed wholly of manganese steel throughout (as 
distinguished from manganese steel renewable pieces) in 
wearing down or cutting away the flanges of steel-tyred 
or other wheels. One or two replies to this question have 
been received from towns, which state that they have no 
с work wholly of manganese steel. Deducting all 

oubtful replies, the experience of four towns has been 
that there is considerable wear and chipping with this 
elass of work. Ав а very considerable number of towns 
have put down this type of special work recently, this 
seems a point which it would be of considerable value to 
the association to have a report further on. 

In laying new track where a new concrete bed is 
required, the replies show that engineers are divided almost 
exactly between two methods. The one section lay the 
eoncrete bed first. The rails are then laid down, lined, 
and packed with fine concrete. The other section lay the 
rails first, setting them up to line and level on blocks. 
The concrete bed is then put in below the rails and 
levelled up tightly under the flange. In several cases the 
adherents of each system state that they purpose to adopt 
tbe other system in future. The balance of converts is 
slightly in favour of the method of laying the rails first 

levelling the concrete bed up to them. 

Wooden sleepers are used only to a limited extent in 
this country, but largely in America and on the Continent. 
The claims put forward on behalf of thie construction 
are easier traction, more elasticity, easier riding of cars, 
acts as an anchor for rail, keeps track to gauge, and 
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lessens the noise. Toronto has used them under the old 
work, and is of the opinion that cross sleepers are of no 
advantage. 

The dimensions of the aleeper vary on different меце 
but the general practice seems to be about 7ft. by 8in. 
by 6in. Naturally, the timber used differs in different 
countries and localities. In this country Baltic redwood 
is the most usual, and this is creosoted in every case. Two 
replies from the Continent state that oak is used untreated. 
Oak chestnut, long leaf yellow pine, and cedar are used 
in America, and in the majority of cases are not treated. 
The general practice is to place the sleepers between 2ft. 
to Sft. apart. In Leeds, however, eight ‘sleepers are put 
in under each 60ft. length, the ones at the jointe being 
lft. 8in. apart, and the others about 9ft. 8in. а The 
rails are usually fixed down to the sleepers |by spikes, 
0 Leeds iin. bolts with fang washers and clips are 
used. 

The majority of the systems reporting pave the tracks 
with M setts, wood being the uin in Коо. and then 
basaltic setts. It is unfortunate that only in very few cases 
is the class of wood used specified. е general experi- 
ence with wood paving seems favourable with light traffic, 
but of doubtful efficiency in city streets, pn os along- 
side the rails. From a limited experience о woo pavin 
in Glasgow, the writer is of opinion that the nature o 
the grouting of the joints has a considerable influence on 
the success or failure of wood paving, provided, of course, 
that the wood itself is satisfactory. The experience of 
those with large areas of wood paving would be of value 
to the association, especially in view of the present crusade 
against “noisy streets.” 

In about a dozen towns widening of the gauges has 
resulted from the expansion of the wood paving. 

The testimony against the use of asphalt between and 
alongside the rails is very strong. In most cases a tooth- 
ing of stones or wood is laid alongside the rails, but even 
with this protection the asphalt has in most cases proved 
unsatisfactory except under very light traffic. 

Many towns experience trouble from the paving setts 
or blocks rising alongside the rails. i been assigned 
to several causes, as water getting down under the sette 
and rails the bitumen grouting in hot weather forcing the 
setts up, the setts resting on the rail flange, action of heavy 
traffic, etc. Probably each of these has at different times 
been a factor in raising the paving. The writer con- 
siders it certain that in almost every case where this 
evil of rising paving has been met with, it will be found 
that the rail is not lying soundly on its bed and is 
springing with the traffic. A small movement in the rail 
will raise the sette butting against it very considerably. 
Each time the rail rises it takes up the paving sett, and 
when it goes down again it leaves the sett up, allowing 
sand and dirt to drop in beneath, and this takin g place 
time after time packs the sett up. In wet weather this 
takes place much more quickly owing to the water below 
the rails and paving. | 

The following are some of the remedies suggested in 
the replies: anchor jointe, holding-down bolts, use mastic 
packing to prevent the rail springing, use well-tarred 
chippings laid on bottom flange to keep out water. 

* Rutting" of the paving by heavy traffic seeking the 
rails is а source of expense in towns. About а dozen 
systems use cast-iron blocks chilled on the surface and laid 
alongside the rails to mitigate this wear. In Glasgow we 
have found them of very considerable value where the 
weight of individual vehicles is not excessive. 

By far the greater number of towns use bitumen and 
oil for grouting the paving joints, some using this for part 
of the joint and cement and sand for the remainder. 

The construction of the duct or cable track is a matter 
of great importance and interest, and more information 
on this subject would have been o£ value. Earthenware 
ducts or pipes are used on 65 per cent. of the systems 
reported on. Almost all these lay the ducts solid їп. 
concrete; 13 per cent. of the replies state that the cables 
are laid in earthenware or wooden troughs, and run solid 
with bitumen, while the cement-lined iron duct laid in 
groups in concrete claims 9 per cent. in its favour. The 
remainder are in pipes presumably of cast iron. Note may 
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be taken of the method in Ziirich, where the earthenware 
ducts are laid in sand, and Zürich where the lead cables 
armoured with iron strips lie in the earth without any 
special duet. It is a matter of regret that the position in 
the roadway of the duct track was not stated, also the cost 
per yard and the depth at which the ducts are laid. 

The spacing of manholes varies remarkably on different 
system. The shortest distance apart recorded is 30 lineal 
yards, and the maximum 300 lineal yards. The average 
distance is about 100 yards. Only three systems go beyond 
150 lineal yards. All these distances are, of course, on 
the straight; on corners the distance apart must vary with 
the radius of the curve. 

The replies show that in no case has any chemical 
action on the cables from the material of the duct track 
been found. In view of sinister rumours which probably 
most of you have heard, this is a reassuring return. The 
replies giving the methods of bonding were, unfortunately, 
not detailed ‘enough to be of much value. The general 
result shows that by far the greater number of lines are 
bonded with solid or flexible Chicago or Neptune bonds. 
Plastic bonds claim one-sixth of the whole returns. It is 
greatly to be desired that the general practice as to the 
number and weight of bonds at each joint will be brought 
out in the discussion. | 

Cross-bonding of the track is almost universal The 
usual distance apart of the bonds is 40 lineal yards, 
but seven systems place these as far apart as 80 yards, 
which is the maximum distance recorded. In only four 
eases has any trouble been experienced from bonds work- 
ing loose. The method of bonding up the special work is 
on almost all tramways the same as that adopted on 
straight track with the addition of long bonds round the 
castings. Dublin varies its practice by bonding ordinary 
work into the web, and special work into the flange. 
Toronto, Canada, bridges the whole special work with 
cables. In Glasgow we are now adopting this system, and 
about a month ago applied it to a large and intricate 
three-way junction with a very considerable saving in 
time and cost. . 

We in Glasgow have had a considerable number of 
the horseshoe bonds in the flange of the rail cut by the 
working of the paving stones under heavy traffic. 
Practically all the replies stated that this had not been 
experienced. Five towns—two in Britain and three in 
America—had found the same trouble. ‘The very excep- 
tionally heavy vehicular traffic in Glasgow is the chief 
cause of the evil. 

The returns of the cost’ per mile of single track are 
interesting, but not of much practical value without full 
particulars in each case. The cost is greatly affected by 
so many different conditions, as the nature of the paving, 
the road. bed, whether in the central districts of a town or 
suburban, the facilities allowed for opening up the roads, 
and many other contingencies. 

The average cost of Aft. 8jin. track per mile of single 
line seems to be between £6,500 and £6,000. 

. Regarding the actual construction of the lines, one half 
of the systems reporting do the work themselves and the 
other half by contract—a few adopt both methods. 

On very few systems does it seem possible to estimate 
the wear due to electric traction. In almost every town 
with tramways in the streets the vehicular traffic takes 
advantage of the easier traction on the rails to as large 
an extent as possible. This is bound to cause consider- 
able wear, the extent of which it is difficult to arrive at. 
Figures for the wear due to both electric traction and 
vehicular traffic are of value only at the place where they 
are taken, unless particulars of the class, speed, and 
frequency of the vehicles are given in addition to the car 
service. One reply states that a rail, after having been 
in position for 54 years and having carried 185,000 cars, 
showed тїп. of wear. But we do not know the quantity 
or class of vehicular traffic over this rail. The general 
opinion appears to be that the wear from vehicular traffic 
is small compared with that from electric cars. 

The writer, taking the replies of the number of men in 
the various permanent-way squads, endeavoured to arrive 
at an estimate of the average number of men per mile 
of track maintained, but found it was impossible to get 
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this satisfactorily adjusted. The systems which have been 
longest in operation naturally have a larger proportion of 
men than those whose lines are recently put down. 
Towns with large engineering works, causing heavy 
vehicular traffic, have much more repair of paving than 
those where such wokrs are few. Each town and system 
must be considered by itself, in conjunction with the 
special conditions obtaining there. 

It is also useless to attempt any summary of the annual 
cost per mile of track for maintenance, the replies 
showing in some cases a few pounds and in others many 
hundreds. 

The general indication is that the greater ры. of the 
cost of maintenance in most towns is expended on the 
paving. It would be interesting to know the general 

ractice of allocation of the cost of restoring paving which 
has become disturbed (as distinguished from rutted or 
worn) alongside the rail. This is not really a paving cost. 
The writer suggests that a criterion of the actual 
wear on the paving would be the ratio of new stones used 
on repairs to the whole area of paving. In Glasgow 
"new setts” is a very large item of maintenance. Great 
numbers of setts, even of the hardest Scotch granite, are 
shattered and split the whole depth (6in.) of the sett, and 
are, of course, useless for redressing. | 

The limitations imposed on lines laid down in streets 

is well brought out by the return showing 21 systems 
on which it has been n to uge curves of a radius 
of 35ft. and under. The nicety of adjustment of both 
wheels and track to avoid severe grinding on such a curve 
must be patent to everyone. In aggravation of this, one 
often finds that owing to the hang of the street surface 
the super-elevation must be put on the wrong rail. 
. In considering the question of curves, it is interesting 
to note that there is very little variation in the lengths 
of the single-truck car wheel bases. Very few of the returns 
show & wheel base outside the limits of 5ft. 6in. and 6ft. 

The grades in streets where it is imperative to have a 
tramway are frequently very severe. е system has a 

rade of 1 in 8'4, while there are seven records of grades 
ess than 1 in 10. 

The returns ¡show that 65 per cent. of the tramways 
sand both rails on gradients while the remainder sand one 
rail only. | 

A mechanical track cleaner is used on several systems, 
but its success seems doubtful. Information as to its ability 
to remove iron punchings, etc., jammed in the rail would be 
valuable, as these are very frequent in large towns. 

The need of an emery rail grinder seems to be felt only 
on very few tramways. This is probably accounted for 
by the fact that the majority of the replies come from 
recently laid or relaid systems. 

Seventeen tramways report the use of portable tem- 
porary cross-overs or shunts with electric cars without 
experiencing much trouble. It would be of value to know 
in how many of these cases bogie or double-truck cars 
were used. | 

Eight towns make provision for obviating а stoppage of 
the car traffic when the hose of the fire brigade is laid 
across the car lines. Six towns use а fire bridge which 
carries the cars over the hose. In three towns—Dublin, 
New York (Street Railway Company), and Glasgow—the 
bridge accompanies the emergency wagon. In Newcastle 
and Munich the bridge is brought by the fire brigade. In 
Montreal the hose is carried by slings from the span wire. 
Ayr gets rid of any chance of stoppage from hose across 
the track by duplicating the fire hydrants. i 

The writer is well aware of the many imperfections of 
this report, and would plead in extenuation the shortness 
of time permitted to him for the consideration of so many 
voluminous and valuable replies. | 


FORTHCOMING EVENTS. 


Iron and Steel Institute.—Summer meeting, Barrow-in-Furnecs, 
September 1-4. 

Municipal and County Engincors.—Moetings : Aberdeen, Aug. 20, 
21, and 22; Hastings, September 11 and 12. Detailed pro. 
grammes will be issued when definite arrangements are made, 
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TRADE NOTICES AND NOVELTIES. 


Illuminated Eleetrie Car. 


In honour of the visit of the Prince and Princess to Devon- 
port, Mr. J. W. Eadean, general manager of the Devonport 
and District Tramway, provided what was considered one of 
the finest electric displays seen in the West. It took the form 
of an electric illuminated aud decorated car, which, as seen in the 
acoom panying illustration, represented the battleship ‘‘ King 
Edward VII. under steam, the ship being wholly outlined in eleo- 
tric lights, and surmounting the masts on eitherside were outlined 


єє. | 


the Christian names of T. R. H.—viz., ‘‘ George" and May "— 
flanked on either side by a huge star. The canopy at each end 
was surmounted by the Prince of Wales's feathers, resting on a 
cushion of flowers, flanked with palms, while the dash of the 
oar was covered with a large crown, flanked by the Royal stan- 
dard, and resting on a cushion of flowers, the whole being 
outlined in electric lights from the trolley wheel to the truck. 
The car ran over the whole of the different routes, and at various 
| ints crowds of spectators assembled to see it pass. . 
ean m giving another exhibition of this battleship 
car on Thursday even after the launch of the ‘‘ King 
Edward VIL" Mr. Endean has віпое received information 
from their Royal Highnesses the Prince and Princess of Wales 
that а photograph of the decorated and illuminated car would 
be acceptable to them. 


Miniature Are Lamps. 


In the recent paper by Mr. W. A. Chamen read before the 
Incorporated Municipal Electrical Association, mention was 
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made of the improvements in small arc lamps. As an evidence 
of what is being done in this direction, we give herewith three 
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illustratlons of small aro lamps now being supplied by the Union 
Electric Company, Limited, of 151, Queen Victoria-street, 
London, Е С. The lamp itself is very small, being 15in. 
over all in length, and from 3Jin. to Sin. in diameter, accord- 
ing to whether it is used with a pear-shaped globe and single 
enclosed aro, or a round globe and double enclosed arc. The 
lamp burns with 1j, 2, and 24 amperes, апа may be burnt 
in aingle parallel on a circuit of 100 to 115 volts, or two in 
series on 200 and 230 welts. The caudle-power «f the lamp is 
160 with the smaller current and up to 250 with the larger 
current, this candle-power being the mean hemispherical. The 
makers claim that in simplicity, small number of working 
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parte, and ease in trimming, these small lamps leave nothlng to 
be desired. Owing to the constancy of illumination and geod 
efficiency, they look to these lamps to replace the larger sizes 
of incandescent lamps. For private house work they can be 
supplied with silk shades to harmonise with the decorations, 
but the lamps will have a larger field in the industrial world. 
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PERSONAL. 


The Tramway Committee of Walsall Town Council have decided to 
recommend the appointment of Mr. R. L. Horsfield, chief assistant in 
the tramways department of the Bradford Corporation, as tramways 
manager for Walsall Corporation, at a commencing salary of £200 per 
annum, to be increased to £250 per annum. 

Mr. G. W. Spencer Hawes, M.I.E.E., of Westminster, has been 
1 87 director of the Harrow Electric Light and Power Company, 

mited. 

The appointment of Mr. R. A. Chattock, at present electrical 
engineer to the Bradford Corporation, to the post of electrical engi- 
neer for the city of Birmingham, at a salary of £1,000 per annum, as 
already noted by us, has been confirmed. 

The annual dinner in connection with the Croydon electricity works 
was held at the Cafe Royal on Friday, the 31st ult., and the oppor- 
tunity was taken to present Mr. Scott, the chief engincer, with a case 
of cutlery and plate on the occasion of his A marriage. The 
55 was made by the chairman of the Electricity and Lighting 

ommittee, Mr. Alderman Miller, on behalf of the staff and employés. 
In making the presentation he referred to the good work accom- 
plished by Mr. Scott during his period of office, and also to the able 
and hearty co-operation of the staff. Mr. Scott in his reply endorsed 
the remarks of the chairman with regard to the work of the staff. A 
lengthy p mme of vocal and instrumental music was carried on to 
а late hour by the various members of the staff and friends. At the 
last meeting of the Electricity and Lighting Committee Mr. Scott was 

nted by Mr. Alderman Miller, on behalf of the committee, with а 
andsome marble and bronze clock. 
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| THE WEST HAM AWARD. 


Elsewhere in this issue will be found the full text d am 
award recently given by the Hon. Alfred Lyttleton, M.P., 
as arbitrator for the Board of Trade between the Weat 
Ham Corporation and the West Ham Gas Company. The 
importance of this award to the tramway industry as a 
whole cannot be over-rated, especially as it is the reverse 
to that given by another arbitrator on a somewhat similar 
issue. We refer to the Ilford case, on which a leader 
appeared in our issue of Jan. 23, 1903. In that case the 
arbitrator'saward, which wasconfirmedintheCourtof Appeal, 
forced the Ilford Corporation to remove and relay а gas-main 
which would have been covered by the concrete foundation of 
the tramway. We concluded that leader by the following 
sentence: “The decision as it stands practically enables gas 
and water companies to demand a new system of supply pipes 
from any tramway promoter who has to place a track over 
one old pipe ; and this is carrying the principles guarding 
vested interests in this country to a point which heavily 
handicaps any improved means of locomotion.” ‘The West 
Ham Gas Company were not slow to take advantage of 
the Ilford award. When the Corporation commenced to 
put down tramways, the gas company demanded not only 
that all pipes which would be under the track should 
be moved, but also that duplicate gas-mains should be 
laid on either side of the road in order to avoid the 
frequent crossing under the track of service pipes. They 
claimed all this under Section 30 of the Tramways 
Act. The consulting engineer to the Corporation (Mr 
J. E. Waller, of Messrs. Kincaid, Waller, Manville, and 
Dawson) advised the Corporation to dispute the gas com- 
pany's reading of the clause in question. This time the 
Board of Trade appointed as arbitrator the Hon. Alfred 
Lyttleton, who is naturally more competent to decide as 
to the correct interpretation of the Act than an engineer 
would be. The result quite justifies Mr. Waller's advioe, 
as the gas company have lost their case and have to pay 
the cost of the reference and of the award. It will be 
seen from the full text of the award that the arbitrator 
considers Section 32 of the Tramways Act settles the 
point at issue. This section provides that nothing in 
the Act shall “take away or abridge any power to 
open or break up any road along or across which any 
tramway is laid or any other power vested in any 
local authority or road authority for any of the purposes 
for which such authority i is respectively constituted.” The 
clause goes on to give the requisite protection 4e-companies 
supplying gas or water. The fairness of the award will be 
appreciated if the matter is looked at from an independent 
standpoint of the Corporation as the road authority. Thus, 
if the West Ham Corporation were to pave all their streets 
which may now be macadamised with granite or wood, 
they would use a concrete foundation, which would obstruct 
access to the gas company’s mains. As the road authority, 
they have a perfect right to do this, and the gas company 
would have no redress whatever. If, on the other 
hand, they lay a tramway down, which would obstruct 
access to the pipes to a smaller degree, as the concrete 
foundation is confined to the centre of the road, the gas 
company claim to have new mains laid down for them in 
duplicate, which is obviously interfering with the vested 
powers which are guarded under the Tramways Act. We 
congratulate the West Ham Corporation and their engi- 
neers on having secured a decision of the above importance, 
and trust that it will remind gas and water companies that 
they cannot share the advantage of progress without oon- 
tributing to а small extent to the extra cost involved. 
Tramways properly laid down and run involve enormous 
increases in the demand for gas and water, as they develop 
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land which would not otherwise be built upon. That such 
tramways may involve the gas and water companies in 
slight extra cost in making services is obvious, but the 
inconvenience is mutual. It must also be remembered 
that in no case do these users of the subsoil under our 
streets pay for the rights they enjoy. 


CORRESPONDENCE. ' 


One man’s word is no man's word, 
Justice needs that both be heard." 


SECRECY OF MESSAGES IN WIRELESS 
TELEGRAPHY. 


SrR,—I have just noticed an article on recent progress 
of wireless telegraphy in the Electrical World of New York 
of June 20. In the illustration (Fig. 3) of this article a 
patented arrangement of Mr. Lee de Forest is illustrated, 
which has for its object the limiting of the space over 
which waves are transmitted. It consists, briefly, of an 
earthed metallic screen partially surrounding the vertical 
wire. I do not wish in any way to detract from the credit 
of Mr. Lee de Forest, who has proved his energy in carry- 
ing out so much good work in the domain of wireless tele- 
graphy; I only desire to put on record my evidence which 
goes to show that this invention is very similar to my 
own. Without wishing to mention patents and publica- 
tions, I only call your attention to the article contributed 
by Lieutenant Poncelet and myself in the Electrical Engineer 

July 12 and 19, 1900, in which are described successful 
trials for the limitation of the space over which the waves 
are transmitted by means of a metallic net connected to 
earth. Since then I continued experiments for two years, 
using as a receiver the common telephone, without coherers 
or other accessories. This receiver has the advantage of 
giving quantitative indications—that is to say, it enables 
one to estimate the intensity of the field. These trials, 
made with earthed screens and antenne of variable 
height, have shown that with this arrangement it is 
possible to limit the space and direction over which 
waves are received or dispatched. However, this arrange- 
ment has the great disadvantage of diminishing consider- 
ably the energy of the transmission. This is explained 
by the fact that the screen counteracts the action of the 
aerial wire. I have made several successful experiments 
both in open country and in woods, one of which gave 
some curiuus results. Whilst working in a pine forest I 
observed that when the weather was dry the wood was 
almost transparent to the waves, and they could be 
received without trouble. Second, when it rained, the 
wood behaved as a kind of screen and stopped the trans- 
mission. Third, if one then placed the transmitters 
outside the wood and the receiver in the wood, the trans- 
mission could not be carried оп; while if the receiver was 
outside the wood the messages could be sent without 
difficulty. This is in accord with some observations 
recently made by Captain Terrie, in which rain generall 
diminished to a considerable extent the distance to whic 
transmission was possible. I will conclude by saying that 
after a great deal of research, and, in spite of the state- 
ment of I Mr. Nevil Maskelyne to the contrary, the absolute 
secrecy of dispatches by wireless telegraphy is possible if 
one takes certain preeautions and does not require to 
signal over very great distances.—Thanking you for the 
use of your column, yours, etc., EMILE GUARINI. 


' MAGNETIC. SURFACE-CONTACT SYSTEMS. 


Sig, —The Electrical Engineers issue dated Мау 24 con- 
tained a report, which we have only recently noticed, on 
the magnetic surface-contact system. These, and chiefly 
the Diatto system, are criticised by Mr. G. Paul in the 
same manner as he has already done in the French papers. 

We have already answered once, but other more recent 
articles by the same author have convinced us that to 
endeavour to make Mr. Paul understand the Diatto system 
would mean a great loss of time. We сап only apply to 
this gentleman the proverb, “ There are none so deaf as those 


who will not hear.” We did not wish to enter into any 
discussion, but we should like to state the following facts: 


1 The town of Tours has employed the Diatto system 
since May, 1898. At present extensions of some of the 
suburban lines are being completed After five years of 
satisfactory working, the City Council of Tours specifies 
the Diatto system wherever trolley lines are objectionable. 

2. The Diatto system has been erected on all the lines of 
Lorient since January, 1900. 

3. The operation of the Diatto system has not been dis- 
continued in Paris. Temporary trolley lines have been 
erected in one of the main streets in view of allowing 
55 facilities for tho construction of the Metropolitan 

nderground Railway. 


The occasional failures which happened in Paris were 
caused by badly-built tracks and by the very poor method 
of erecting the Diatto system on the roadway and on the 
cars. Most of the electric tramway lines were built in a 
great hurry, so that they might be completed for the Paris 
Exhibition in 1900, and it is therefore not to be wondered 
at if the erecting was rather faulty, even though we had 
to supervise this part of the work. But then, again, lack 
of time prevented any kind of supervision. 

We also wish to state that the Diatto system has never 
caused any injury to pedestrians, either in Paris, Tours, or 
Lorient. These are facts 

The city councils of the above towns—and especially 
that of Tours—would confirm the truthfulness of our 
statements.— Ycurs, ete., THE DiatTro COMPANY. 

13, Rue Grolée, Lyons, France. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose eketehes should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


607. What is the best way to doctor small accumulators for electric 
ignition which have been over-discharged and become badly 
sulphated ї—А. J. К. 


608. An engine I have charge of is constantly breaking one or the 
other of the oross-head bolts. Can this be remedied? The cross- 
head has a double guide similar to the marine type. When the 
keep is sorewed up tight there is about jin. clearance between 
cross-head and ed Alter working a few days the bolts get 
loose and then break.—0. B. 

ANSWERS. 

Question No. 599.—Describe the electrical equipment necessary for a 
large 500-volt electric crane to lift, say, 50 tons, preferably a 
travelling crane, with special reference to the method of starting 
and controlling. 

Answer to No. 599 (awarded 10s.).—The most advanced 
practice in overhead travellers is to use a separate revers- 
ing motor for each motion. In the case of a large 50-ton 
crane, it would be generally advisable to have two separate 
hoisting motors—one for raising the heavy loads at a slow 
TW and the other for quickly dealing with light loads. 

e following particulars wil give an idea of the size of 
motors, etc., required for а 50-ton crane. А 50-ton crane 
recently installed was fitted with four series-wound motors. 
Main hoisting motor lifts 50 tons at the rate of 4ft. per 
minute, and takes 25 e.h.p. under full load; auxiliary 
hoisting motor lifts up to five tons at the rate of 15ft. per 
minute, and takes 12 e. h. p.; travelling motor takes 5 e. h. p., 
crane travelling 80ft. per minute. It is good practice to 


208 


THE ELECTRICAL ENGINEER, AUGUST 7, 1908. 


— EE MER 


fix this motor in the centre of the bridge, so that each 
end starts at exactly the same instant. If the motor is 
fixed at one end, and the gearing is not carefully looked 
after, that end has a tendency to start first, and slightly 
twist the crane on the rails, causing an excessive starting 
current. Cross-traverse motor takes 7 e. b. p., and causes 
the crab to travel across the bridge at the rate of 40ft. per 
minute. The total electrical horse-power required at full 
load is 49. Having these particulars, the sizes of the 
cables and switches, eto, required can be worked out. 
Both hoisting drums should be controlled by electric 
brakes (see Fig. 1). The electromagnets should be wound 
with copper tape of sufficient section to carry maximum 
current taken by the hoisting motors. The magnets are 


MAGNE T. 


Ета. 1.—M: Ma, electromagnets ; Вт Bz, brake blocks; 
8, spring acting against magnets. 


connected in series with the motors. Should the current 
fail from any cause the brake goes on immediately, and 
prevents the load falling. When the crane is set to lift or 
lower, the current taken by the motor passes through the 
magnets, and these pull the brake off immediately. If the 
load being lowered drives the motor too rapidly, the back 
E.M.F. of the motor reduces the current flowing in the 
circuit, and the brake. goes on sufficiently to retard the 
speed. Fig. 2 is a sketch of the connections of a three- 
motor crane. 

The usual practice in England is to operate the crane 
from a case suspended from one end of the crane girders 
where the man stands, switching the motors on or reversing 
them according to the signals he receives. Liquid starting 


COLLECTORS 


S 


Ra Ra 


COLLECTORS 


ме 


Fic. 2. —Connections for Three-Motor Crane. Mi, travelling motor; 
Ma, cross traverse motor; M3, hoisting motor; 81 82 Sz, series 
windings of motors ; R1 Ra R3, starting and reversing switches. 
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and reversing switches are very generally used. The objec- 
tions to these are that the heat generated by the resistance 
causes the liquid (usually a solution of soda) to boil up and 
produces short-circuiting. Also the liquid gradually evapo- 
rates, making the solution stronger, and thus in starting up 
‚ а greater strain is thrown on the motors. 

On the Continent wire resistances (Fig. 3) are largely 
used for crane work, both for starting and regulating the 
speed of the motors, and a special feature is that nearly all 
the cranes are controlled from the ground. The frame 
carrying the resistance coils and switches is fixed to the 
centre of the crane girders, and chains hang down from 
the switches with labels attached to the handles to guide 
the person working the crane. With the wire resistances 
and a large number of contact points on the switch a wide 


range of control is obtained. The voltage mentioned is 
high for crane work, and special attention would have to 


Fic. 3. — Details of Connections for starting and reversing switch. 


be paid to the switches to avoid destructive sparking and 
also to the insulation. For collecting the current from the 
line and also for the hoisting motor, either trolley wheels 
could be used or а collector, as shown in Fig. 4, having a 
bearing surface of carbon, which allows copper conduetor 


Fic. 4. 


to make excellent contact and has given much satisfaction 
in practice. —W. A. T. 


Answer to No. 599 (awarded 10s).—The following is a 
description of a 50-ton 500-volt overhead travelling crane 
actually in use. The electrical equipment consists of three 
series-wound motors—one 10-h.p. for hoisting, one 5-h.p. 
for travelling, and one o-h.p. for traversing. h motor is 
controlled separately by the operator, who sits in a cage 
fixed at one end of the crane. The controllers are similar 
to an ordinary tramcar controller, but with the series 
notches only. A double-pole switch is also fixed in a con- 
venient position in the cage within easy handling distance 
of the operator, for should anything go wrong with one of 
the controllers—suppose, say, that he could not switch the 
current off through a controller jamming—he could easily 
pull the main switch and thus avert an accident. A pair 
of trolley wires, + and —, are run the whole length of the 
engine-house. Fig. 1 shows the arrangement for fixing the 
trolley wire at each end. I is an insulator to which the 
trolley wire is fastened. В is a bracket fixed in a con- 
venient position on the gantry along which the crane runs; 
the tension on the trolley wire can be adjusted by means 
of the nuts, N Ni. The trolley wires rest on insulators 
carried by brackets, spaced at suitable distances, along the 
whole length of the engine-house. These wires are fed 
by mains from some convenient source of current, 
and sweated on at one end. The current is taken 
from the trolley wires by meane of a pair of shoes 
fixed to, but insulated from, the frame of the crane, and 
leads are taken from these shoes to the double-pole switch 
in the operator’s cage. 

As soon as the operator switches off the current, the 
crane motors are stopped by means of an electromagnetic 
friction brake. A sketch of this brake is shown in Fig. 2; 
from this its action will be easily understood. P is a pulley 
keyed on to the armature shaft. The parts shown shaded 
are wood blocks fixed to iron levers, L, which are pivoted 
at X. These levers form the armatures of the two electro- 
magnets, I. G is a strong spring which, when no current 
is passing, holds the wood blocks tight on to the pulley, 
and thus brakes the motor. The electromagnets, I, are 
fixed on to, but magnetically insulated from, the cast-iron 
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frame, F. The coils, C C, are in series with the motor 
armature. As soon as the current is switched on, the 
electromagnets, I I, draw away the levers, L L, thus 
releasing the ail and allowing the armature to turn. 
Fig. 3 is a diagram of conneetions from which the con- 
trolling arrangements will be easily seen. T and T, are 
the trolley wires running along the side of the engine- 
house ; M is the double-pole main switch and fuse ; Cis а 
controller, only one out of the three being shown їп the 
figure to economise space. Ci, C, etc, are bare copper 


#16. | 

wires fixed on to insulators on the sides of the érane, 
encloeing the space where the ropes for hoisting and 
traversing pass. Current is taken from these wires by 
means of metal shoes, similar to those which take the 
current from the main trolley wires already referred to. 
Sliding contacts are here, of course, necessary, as the 
hoisting gear has to move from one end of the crane to 
the other. R R are the brake coils, and are in series with 
the armature of each motor. The letters А M refer to 
leads which go to similar terminale on the traversing and 
travelling controllers respectively. In conclusion, this crane 
has been in constant use for nearly two years without 
giving the slightest trouble.—C. N. V. 


Answer to No. 599 (awarded 108.).— One of the finest 
examples of electric travelling crane construction in this 
country is to be found in the Pinkston power station of the 
Glasgow Corporation tramways. In the main engine-house 
there are two travelling cranes, each of 50 tons capacity, 
while in the condensing-room there is another of 50 tons 
capacity, all being worked off the 500-volt circuit. These 
eranes were built by the Clayton Engiueering and Elec- 
trical Construction Company, Limited, of Try de, near 
Manchester, the leading particulars being given in the 
following table : 


TABLE I. 
50 tons 50 tons. 

Centres of runway rails ...... ТУГЕ, Oin 38ft. бір. 
Centres of girders ............... 11ft. bin 8ft. 10in. 
Centres of cross - traverse 

run ners Oft. 10in Oft. lin. 
Longitudinal travelling speed 

in feet per minute . 801. 100ft. 
Croes-traverse speed in feet 
A о орын 8 комы 80ft. 100ft. 

oisting speed in fee 

serie ———— Ó " 8ft. 10ft. 
Hoisting motor. 50 h. p., 350 r. p. m. 30 h. p., 475 r.p. m. 
Motor for longitudinal travel - | 

GG V 25 h. p., 400 r. p. m. 15 h. p., 400 r. p. m. 
Motor for cross - traverse 

travelling. ] Sh. p., 550 r. p. m. 156 h. p., 400 r. p. m. 
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Diameter of hoisting barrel... 2ft, 1lin. 2ft. Odin. 
Diameter of longitudinal 

TUDDeIS ..................... six 2ft. din. lft. 10in. 
Diameter of  cross-traverse 

no: ........................ 1ft. 6in. 1ft. 2in. 
Head room required from top 

of TEL iiie neos 10ft. in. oft. бір. 


The hoisting and cross-traverse motors are contained in 
the crab, the necessary speed reduction being obtained by 
spur gearing. Toe longitudinal travelling motor is mounted 
Ар опе of the main girders at the middle of the 
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crane, and drives a cross-shaft through spur gearing. This 
shaft runs the whole length of the crane, and has at its 
ends pinions, by means of which the longitudinal runners 
are driven. The controlling switches and resistances are 
contained in a cage slung from one end of the crane, and 
from this point all the motions of the crane can be con- 
trolled. e controllers are of the standard type, being 
similar in appearance to those used for traction work, and 
the resistances are also of the traction type. The motors 
are totally enclosed, the horse-power being given in 
the above table. The hoisting and cross-traverse motors 
receive their current from two sets of trolley wires 
running the whole length of the crane and two trolleys 
on the crab. An automatic magnetic brake, similar to the 
standard type used for crane work, їз supplied to the hoist- 
ing gear. It may be mentioned that these cranes, before 
being thoroughly finished off, lifted over 3,000 tons of 
material when the 5,000-h.p. main engines and generators 
were being erected at the before-mentioned power station. 

Some very good examples of 50-ton travelling cranes 
are due to Messrs. Joseph Adamson, of Hyde, Cheshire, 
and Messrs. Vaughan and Son, of Manchester. An 
example of the former firm’s construction is to be found 
in the steelfoundry of Messrs. Charles Cammel, of Sheffield. 
This crane is of 50 tons capacity, with a span of 62ft. 
The motor for longitudinal travelling is fixed in the centre 
of the crane at the side of one of the girders. This motor 
drives a cross-shaft, which drives the longitudinal runners. 
The speed for longitudinal travelling is 60ft. per minute, 
while that for cross-traversing is 40ft. per minute, and the 
full load is hoisted at 3ft. per minute. The various motions 
are controlled from a cage сша e one end of the crane, 
metallic resistances being used. The hoisting motor is fitted 
with an automatic brake applied toa brake pulley on the 
motor spindle. When the current is off, the brake blocks 
are kept in contact with the brake pulley by means of 
springs in duplicate. An electro et draws these blocks 
off as soon as the current is switched on. | 
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It may be of interest to give two examples of travelling 
cranes operated by polyphase current, to enable a com- 
parison to be made with those given in Table I. In 
Table II. are given the leading particulars of a 40-ton and 


a 25-ton travelling crane. The former is operated by three- 
phase and the latter by two-phase current : 
TABLE II. 
40-ton. 25-ton. 

Oentres of runway rails ...... 62ft. Ain. 716. din. 
Oentres of croes - traverse 

Funner э. 6ft. bft. 
Longitudinal travelling speed 

in feet per minute ГУА 130ft. 1006. 
Oross-traverse speed іп feet 

per minute ..... ............... 66ft. 100ft. 
Hoisting speed in feet Per | 6ft 0-10 tons, 3ft. 

Minus d 10-25 tons, 12ft. 
Hoisting motor 25 h.p., 550 volt 6 h.p., 730 r.p.m. 
Motor for longitudinal travel- 

lig E E EE 25 h.p., 550 volt 91 h. p., 780 r.p.m. 
Motor for cross - traverse 

travelling ..................... 10 h.p., 550 volt 3 h. p., 730 r.p.m. 
Diameter of hoisting barrel... ak. bin. 1ft. 4jin. 
Diameter ої longitudinal 

e Ift. 2ft. lin. 
Diameter of cross- tra verse 

runn ers lft. бір. lft. Ain. 
Head room required from top 

! eere RN 14ft. 9ft. Зір, 

The 40-ton crane is one spanning the foundry in the 


Vulcan Shipyard at Stettin, the crane being built by the 
Stiickenholz Company and equipped by the Allgemeine 
Elektricitáts-Gesellschaft, Berlin. The motors are of the 
latter firm’s standard three-phase type, and work at 
550 volte, 50 periods. The hoisting and cross-traversing 
motors are mounted on the crab, while the motor for 
longitudinal travelling is mounted at the side of one of the 
Wu ain at the centre of the crane, driving the runnera by 
means of a cross-shaft and spur gearing. All the motors 
have the rotors provided with slip-rings and liquid resist- 
ances; the starting, reversing, and controlling switches 
being contained in а cage slung from one end of the crane. 
The hoisting motor works through worm gear, and two 
speeds are obtainable by a double clutch. The traversing 
motor is provided with an electrically-worked band brake, 
while the travelling motor has a foot-brake. 

The 25-ton crane spans the main engine-house of the 
Midland Electric Power Corporation at Ocker Hill, Stafford- 
аһїгө, and was built by Messrs. Higginbottom and Mannoch, 
of Manchester, the electrical equipment being supplied by 
the Oerlikon Company. The motors are 200 volts, 50 
periods, the rotors being роте with slip-rings. The 
various motions are controlled from a cage slung from one 
end of the crane. Each motion is regulated by means of 
a combined reversing and resistance switch, the resistances 
being “star” connected. They are adjusted to give the 
maximum slip between no load and full load. When 
hoisting empty a speed variation of 15 per cent. can be 
obtained by the resistance, while for travelling light the 
speed can be varied about 40 per cent. Automatic electric 
brakes are fitted to all three motors. 

A few words may be said about controllers and resist- 
ances. The liquid type of resistance is used by some 
Continental crane builders, but this type, in the writer's 
opinion, is entirely unsuitable for crane work. The advan- 
tages due to jon ean | in connections and operations are 
entirely displaced by the disadvantages due to maintenance, 
renewals, ete. With continuous-current series motors, 
which are now practically “standard” for crane work, 
controllers which are practically the same as those used 
for traction purposes give the best results, and should 
always be employed. In order to simplify the handling of 
these, the controllers operating the hoisting and cross- 
traverse motors respectively may with advantage be con- 
nected in such a way that one handle will command both 
motions. The Union Electricitäts-Gesellschaft, of Berlin, 
and Messrs. Lahmeyer have а very neat arrangement of 
this kind. By a universal joint one handle operates two 
ratchet wheels, each of which works a pinion connected 
to the controller spindle. The handle in its normal 
“off” position is vertical; when moved forwards aud 
downwards, it. means lowering; when moved backwards, 
lifting; when moved to the right, traversing to the right ; 
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and to the left, traversing to the left. Lifting and traversing 
can proceed simultaneously by moving the handle in a 
diagonal direction. The resistances should be of the 
traction type to give the best results. This may be 
of the “ grid or “strip ” variety, each kind being absolutely 
fireproof. The motors, too, should be of the totally enclosed 
type, those similar to traction motors being preferable, on 
account of the facilities offered by this type for inspection. 
Traction motors are always to be preferred on cranes which 
are subject to severe working conditions, as this type has 
been thoroughly standardised to meet the severe conditions 
required in traction work. By adopting this type for the 
motors, and the “traction” type of controllers and resist- 
ances, breakdowns will be of rare occurrence.—A. D. 
Answer to No. 599 (awarded 58.).— The crane, the elec- 
trical equipment of which is here described, is a three- 
motor travelling crane. All controlling apparatus is confined 
to asmall cab, suspended from the crane, in which the 
driver sits. Fig. 1 is a sketch of one of the starters. 


= 


Fre. 1. 


They are liquid resiatances, the liquid being a solution of 
caustic soda, and the reversing arrangements are over each 
tank. Referring to the sketch, two bearings (one not 
shown in left-hand view) support a spindle on which is 
fastened a spur-wheel and a special sleeve, S. The wheel 
engages with two rack rode, at the bottoms of which are 
the wrought-iron electrodes or “dippers.” The sleeve is 
keyed on to the shaft, but is not fastened on to the vertical 
handle spindle. This spindle can turn freely except for a 
square end at the bottom, which slides in the bridge, В. 
On this bridge threé brass plunger contacts are secured, 
one connected to the bridge electrically, the other two con- 
nected together but insulated from the rest. The bridge 
can turn and the plungers move over contacts arranged 


on a slate base as shown in A, Fig. 8. Because of 
| FIELD 
COIL 


| 
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the construction of this switch the bridge can only 
be turned when its axis is in line with the handle 
spindle—that is, when the latter is vertical. Thus 
the contact is made on the switch before the dippers can 
descend ; also, on breaking the circuit, the current is cut 
off at the surface of the liauid before the switch can be put 
in the “off” or “reverse ” position. This arrangement is. 
well adapted for high-voltage work, doing away, as it does, 
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with burnt contacts. Along the bottom of each tank is a 
contact bar with spring clips on. When the dippers 
descend they are pushed into the clips, and thus make 
a connection. 

ө current is supplied to the crane by two single bare 
No. 4 gauge wires stretched the full length of the shop 
just below one rail and resting on wide insulators placed 
at intervals. When the crane comes along, these wires 
are picked up by brass collectors, and the current is taken 
to a double-pole automatic cut-out, from which it goes to 
each motor and starter. For the long traverse a 9-h.p 
motor is used, and is capable of attaining & speed of 100ft. 
per minute along the track with full load on. The con- 


Fio. 5. 


nections for this motor are given in Fig. 2. This motor, 
as are also the other two, is series wound. А !?/,, cable 
comes from the main through the field coil to the inside 
ring of the reversing switch. From this ring the current 
flows through the plungers to either of the outside half 
| These semi-circular pieces are each connected to 


one side of the armature, and the single plunger makes the | 


connection for armature return. As will be seen from the 
sketch, the connection is taken from the central spindle to 
the dippers, through the contact bar, and back to the 
negative main. The cross-traverse motor is 4 h.p., and 
can move the crab at a speed of 50ft. per minute. The 


connections for this motor are the same as in Fig. 2, but 


the two field and two armature leads are bare, and stretched 
across the crane. The crab is fitted with four collectors, 
to pick up the current as it moves backward and forward. 
Fig. 3 gives the connections for the 12-h.p. hoist motor. 
This motor will raise the full load at the rate of about 
óft. per minute. 


Fie, 4, 


To prevent the load falling when the current is switched 
off, a magnetic brake is used. The current which goes 
through the motor excites the magnet, shown in Fig. 4, 
attracts the keeper, and so holds a steel strap off the 
grooved wheel. Ав soon as the current is switched off, 
however, the weight of the keeper applies the brake. То 
work with this arrangement, the brake switch, which is 
for convenience on the front of the hoist tank, must 
be on the left contact. When lowering work into a 
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lathe, etc., it is n that care be taken, and so the 
switch is put on the right-hand side, thus leaving the brake 
on all the time and using power to lower. This allows of 
more exactness, and the brake, to prevent jerks, is fitted 
with а dashpot. It must be noted that five wires are 
needed for this motor—two for the armature, two for the 
field, and an extra one for the brake. These are also bare, 
and stretehed across for collectors to work on. In order 
that the driver may not raise the bottom block too high, а 
knock-out switch is put in circuit, and is worked by gearing 
from the winding drum spindle, as in Fig. 5. This is so 
set that when the blocks get dangerously near together, a 
projecting stud on the larger wheel hits the lower end of 
the switch arm, and knocking it out, breaks the circuit. 


WINDING 


Fie. Б. 


The chief danger to be on the look out for in this type of 
crane is the insulation of tank fittings. If they are not 
well looked after they soon cause trouble, due to the 
vapour rising from the liquid.—P. D. 

Question No. 600.—Distributors run along a main road, and a con- 
sumer's residence is situated 180 to 190 yards up a side road, 


which is a public bridle path and footway. Is it legal to charge 
the consumer for the whole cost of such main, or would he come 
under the Board of Trade minimum charge clause of the pro- 
visional order—4i.e., ''to pay in the aggregate for a supply of 
energy for three years a sum not exceeding 20 per cent. upon 
the cost of laying such distributor to the nearest available source 
of supply ” ? 

Best Answer to No. 600 (awarded 10s.).—It would be 
illegal to charge the consumer mentioned by '* H. F." with 
the whole cost of such main, yet he comes under the Board 
of Trade minimum charge clause. The cost of the exten- 
sion comes under the following clause: “The cost of so 
much of any electric line for the supply of energy to any 
owner or occupier as may be laid upon the property of 
such owner or in the possession of such occupier, and of so 
much of any such electric lines as it may be necessary to 
lay for a greater distance than 60ft. from any distributing 
main of the undertakers, although not on such property, 
shall, if the undertakers so require, be defrayed by such 
owner or occupier.” So that the consumer should be 
charged for so much of the cost of the extension that is a 
greater distance than 60. from the undertaker’s distribut- 
ing mains. 

t will be seen that the cost of the extension is not paid 
for by the eonsumer under the Board of Trade minimum 


charge clause, yet it is directly connected with the cost of 


the extension, or, to speak correctly, with the capital 


outlay. The undertakers can compel by their provisional : 


order, if they desire, any consumer to enter into an 

ment to pay a sum not exceeding 20 per cent. for three 
years upon the cost of laying such distributor, whether it 
is an extension or whether the supply is taken from exist- 
ing mains. The payment is meant as a security for interest, 
binding the consumer to pay for so much energy in advance 
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in return for the capital outlay. It would be quite legal 
for the undertakers in question to compel the consumer to 
pay under this clause for the 60ft. of main which has to 
be laid by the undertakers. 

I have only heard of the minimum charge being carried 
into effect in one or two cases. There are one or two 
London companies that insert in their conditions of supply 
the following: In any event the consumer undertakes to 
pay for а minimum charge for electricity supplied а sum of 
£3 per annum, and also to pay for the service line from 
the company's mains."—J. W. W. 


Answer to No. 600 (awarded 5s.).—It would seem from 
the facts stated that the corporation or the undertakers 
supplying current are not legally bound to supply this 
consumer with current, as he is such a distance from the 
nearest distributing main. If the consumer is only likely 
to require a small amount of current, it would probably not 
pay for either the consumer or the undertakers to pay for 
the main in question. If there are other persons on the 
route that are likely to require current in the future, some 
arrangement might be made for each to contribute a portion 
of the cost of the main. Section 27 of the schedule of the 
Electric Lighting Clauses Act, 1899, provides that under- 
takers shall, upon being required to do so by the occupier 
of any premises eituate within 50 yards from any distributing 
main of the undertakers in which for the time being they 
are required to maintain а supply of energy for the purposes 
of general supply to private consumers under the special 
order of the Board of Trade regulations, give and con- 
tinue to give а supply of energy for those premises in 
accordance with the provisions of the special order and of 
the said regulations, and they shall furnish and lay any 
electric lines that may be necessary for the purpose ot 
supplying the maximum power with which any such 
occupier is entitled to be supplied under the special order, 
etc. А consumer that is 180 to 190 yards away is there- 
fore not legally required to be supplied with current. But 
if the undertakers desire to supply the consumer with 
current, and the consumer is prepared to pay his legal 
share of the cost of the main, then the undertakers may 
call upon the consumer to defray the cost of so much of 
any electric wire which may have to be laid on his 
premises, and of so much of any electric lines as it may 
be necessary to lay for a greater distance than 60ft. from 
any distributing main of the undertakers. The consumer 


can thus be sium arg for 160 to 170 yards of the 
necessary main.—W. A. T. 
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LONDON TRAFFIC ENQUIRY. 


Members of the Royal Commission, which is enquiring into the 
subject of locomotion in London generally, on Friday last journeyed 
in motorcars through the Metropolis and several suburban districts, in 
order to gather a more practical knowledge of the areas over which their 
enquiry extends. The trip was made at the invitation of the Auto- 
mobile Club, who took this novel form of offering evidence before the 
Commission. Thedistricts traversed included all the more representative 
thoroughfares in London, and with the assistance of officials of the 
club the Commissioners were able to gain much valuable information 
which will help them in their labours. The Commission has now 
risep for the summer vacation, but we understand that several of the 
members will shortly start on a visit to the States in order to examine 
and enquire into the transport facilities provided in some of the chief 
American cities. 


APPOINTMENTS VACANT. 


Chief Assistant Engineer, Ipswich, salary to commence at £160 
per annum. See advertisement. 


Three Charge Engineers, Ipswich, salary to commence at £90 
per annum. See adve:tisement. 

Two Switchboard Attendants, Ipswich, salary to commence at 
£60 per annum. See advertisement. 

Instructor in Mathematics, Governing Body of the Northampton 
Institute, Aug. 24. Advertisement in last iesue. 

Assistant Engineer (temporary), Lon!on County Council, £4 to 
£5 per week (according to qualifications), 12th inst. 

Electrical and Mechanical Draughtsman, Stalybridge, know- 
ledge of central-station work. See advertisement. 

Maing Superintendent. See advertisement, 


DUDLEY ELECTRICITY UNDERTAKING. 


Below we give abstracts of the accounts of the above 
undertaking for the year ended March 31 last, the capital 
expenditure on which date amounted to £67,592 : 


REVENUE ACCOUNT. 


Expenditure. £ s.d. 

Ооа] ............. c PHÓ РИТ 2,072 5 8 
Oil, engine-room stores, eto, ................................. 534 7 11 
Wages at generating statioUUuuunhn eere 2. 566 12 7 
Repairs and maintenance of machinery, eto 16 13 7 
Repairs and renewals of mains — 518 8 
Repairs and renewals of meters .............................. 22 5 0 
Public lamps—attonding, еЁо.................................. 137 12 7 
Rent, rates, and taxes ........................................ - 555 17 11 
Management expenses .......................................... 511 4 1 
fra vl Hm 48 19 11 
4,409 17 11 

Balance, gross profit carried to net revenue account ... 4,519 3 3 
£8,929 1 2 

Income. £ s.d. 

Sale of current per meter...................... КОЛЛ e 7,781 5 5 
Publio ibis каана е ебе 649 10 11 
Rent of motors e FF 3 12 11 
Sale and repair of lamps, eto. ........ m 34 16 7 
Testing e. A ee = 110 
Miscellaneous . . . . . . . 458 16 6 
£8,929 1 2 


BALANCE SHEET, 


Liabilities. £ s.d. 

Capital account—mortgage loans (£63,500), less repay- 
ments (£2,701. бв. 2d.) .................................... 60,798 13 10 
Bandry creditors ..... зла eer een ema aras e eese скав uae ase 4,887 19 10 
Surplus—loans repaid .......................................... 2101 6 2 
Revenue Acoount—Sundry creditors........................ 099 15 1 
Interest on loans accrued rnb . 281 2 10 
Cash balance due to ігеавогег......................... 9 339 7 5 

Net revenue account: balance profit year ended 

March 31, 1903 (£1,186. 148. 10d.), less loss to 
. March, 31, 1902 (£390. 8з. Ба.)........... “ООО УГ : 796 6 5 
£70,908 9 7 

Assets, 

Capital account—capital expenditure (including cot £ в. d. 
B T) m 67,592 17 5 
Ова ier E 995 2 b 
Revenue Account—Sundry debtors ........................ 2,289 14 0 
Other debtors.................. J 4 3 5 
Stores on han... QB z. 222 12 5 
270,904 9 7 


HAMPSTEAD ELECTRICITY ACCOUNTS. 


Appended is an abstract of the electric light fund 
revenue account of the borough of Hampstead for the year 
ended March 31 last. 


Dr. Expenditure. £ s.d. 
Оов], c 11,802 0 2 
Oil, waste, and engine-room stores 394 15 4 
Wages at generating statibb(t n 2520 16 8 
Матор ана os Ed RC A ES lec cae EE revo iud 60011 0 
Repairs and maintenance of buildings and plant ......... 965 18 5 
Repairs and maintenance of mains 80112 0 
Transformers, meters, switches, еїс............................ 200 16 10 
Loss on sale of old metere ....... FFV 266 7 11 
Apparatus at distributing stations . . . .. 106 9 4 
Loss on sale of small transformers . 453 10 0 
Tests and certification of meters...................... —€— n 187 5 2 
Public lamps—repairs and renewals ................... — 586 9 3 
GC“ ⁰˙uQ ůͤ˖ oͤV XIV a SESS DAS EE Ue teers 5,211 15 4 
Income tax on profits 222 40 5 
Salaries of engineers, etoo—u-ᷣ 222 1,712 0 8 
Salaries of meter гөайега.......................................... 328 3 10 
Printing, stationery, and advertising =æ... 202 1 
General establishment charges 88 11 10 
Transferred to general fund 750 9 
Other eh ssess᷑]xê2᷑r De EON ENTRE 336 8 O 

25,535 15 3 
Balance earried to net revenue account — MÀ 22011 1 6 
£41,544 16 9 

Cr. Income. £ s.d. 
Sale of current and meter rents 44,489 14 5 
Sale of current—public lighting............. ——Á— 2,827 15 8 
Miscellaneous . казагы 220 14 3 
Bonus return on fire insuranoe premium ..................... 612 5 


Eg Gee — 


£41,944 16 9 


~ 
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LEYTON ELECTRIC LIGHTING ACCOUNTS. Cr, | E | £ s.d 
Sale of current per meter ............................ —— . 1,641 14 0 
The accounts of the above undertaking for the year | Rental tantes es ... LOBE 15 7 
ended March 31 last show that the amount expended on | Sale and repair of 1втрз......................................... 4 9 3 
capital account Was £126,455. 8s. 114. Below are given Sundry receipts CCC 2 8 2 
abstracts of the revenue account and general balance-sheet, £2935 5 


together with statement of electricity generated, sold, etc. GENERAL BALANCE-SHEET. 


REVENUE ACCOUNT. Dr. Liabilities. £ sd. 
Dr. Expenditure, £ . d. | Capital ассаоппК.................................. 4e 25,582 0 0 
Соа1 or other fuel... .... . ... . . . . . 2,554 9 6 | Sundry creditors ........... pedal nae e un hasc cest 8 501 1 11 
Oil, waste, engine-room stores, eto. .. ........................ 232 16 4 | Net revenue account balance at credit thereof ............ 107 5 9 
Proportion of engineers’ salaries .............................. 420 11 3 — 
Wages at generating station.. . . . 632 8 11 £25,990 7 8 
Repairs and maintenance of generating plant, etc. ...... 435 11 11 Cr Assets £ ad 
Repairs and maintenance of mains ........................... 194 18 10 | Capital account * 94.300 6 10 
Meters. switches, fuses, 4!!! ГҮ КУЛЕ 45 3 1 ку а // “ 274 11 5 
Attending and repairs to public lamp 606 8 10 | Sundry d aha (or Cd tento 8 105 5 4 
Renewal of lampp/ . . 170 0 41 Cash” . „%%% аА 360 4 1 
Renta, rates, and {ахев .............................. M са 255 18 111111 8 e “К e ee 4 E 
anagement expenses—salaries, eto. ........................ 1, 1 5 
Law er pense, ...es. жылы 102 6 3 | айн uo PB 
Special charges —Insurances, etc. .............................. 105 0 4 STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Belf-insurance against engine and dynamo breakdown ... 80 0 O | Quantity generated in B.T. units 179,190 
Interest on deposits 13 19 9 Quantity sold (Pirat lun mem 71,791 \ 155.555 
——————— y Private consumers by meter ......... 85,764 | , 
7,288 15 8 | Quantity used on works ............... FCC 5,240 
Amount carried to net revenue account ..................... 7,795 16 7 | Total quantity accounted fool. .... €— 160,795 
— - —— | Quantity not accounted for ...... NS E S 18,395 
£15,084 12 3 | Total maximum supply demanded (kilowatts) .................. 126 
Cr. | Income. Number of public lamps: 32 arc lamps ; 154 incandescent lamps. 
Sale of current by meter and for public lighting, less £ в. d. 
5 зы ———Á . 14,500 9 0 
lE Son. M Á— 526 19 4 
Rents receivable ................................................... 10 10 6 | WEST HAM TRAMWAYS AND THE GAS COMPANY. 
Profit on installation work and гераїгв........................ 160 13 5 
£15,084 12 3 The following is the award of the Hon. Alfred Lyttleton, 
Dr. GENERAL BALANCE SHEET. £ в.д. | M.P., in the important arbitration between the West Ham 
Capital aceountt n ꝑ ꝓ .. . q . 125,678 0 0 | Corporation and the West Ham Gas Company with regard 
Sundry creditors .................. „оаа . . 3,042 16 10 | to what extent, if any, the Corporation should -be called 
Bie н F x | 0 upon to remove the gas-mains consequent on the con- 
Consumers’ deposita IIL, 449 18 0 | struction of the electric tramways at West Наш: 
Amount realised from sale of gas plant 727 5 6 Whereas, by the West Ham Corporation Act, 1900, the West 


Ham Corporation were authorised and empowered to construct and 


£141188 5 2 | maintain the tramways therein described within the borough of West 

Cr. | £ в.а. | Ham, and are the promoters of such tramways within the meaning of 
Capital acoount „ . .. 126,455 8 11 | the Tramways Act, 1870. And whereas, by Section 30 of the Tram- 
r ß 180 12 8 | ways Act, 1870, it is enacted that for the purpose of making, forming, 
Sundry debtors for current . 4,519 10 11 | laying down, maintaining, repairing, or renewing any of their tram 
Sundry debtors for work done ................................. 213 3 9 | ways, the promoters may from time to time where and so far as it is 
Net revenue account е... 9,819 6 11 | necessary or may appear expedient for the purpose of preventing 


frequent interruptions of the traffic by repairs or works in connection 
with the same, alter the position of any mains or pipes for the supply 


£141,188 3 2 
of gas or water, orany tube, wire, or apparatus for telegraphic or other 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


; ; ; ur , subject to the provisions of that Act, aud also subject to the 
чалу жөр re 1 n 320 679) 1,222,711 following. among other restrictions, that is to say, betore laying 
Quantity sold 1 ы; DOM 684 465 1,005,044 | down a tramway in a road in which any mains or pipes, tubes, wires, 
Quantity used on works y @ : 66 545 | OF apparatus ey be laid, the promoters shall, whether they contem- 
Total quantity usted for 6666 „„ 0002009209 09908980090900909909228 1 071.587 plate altering t e positions of any such mains Or pipes, 2 ; or 
Quantity not accounted for . 151,124 | apparatus or not, give seven days’ notice to the company, persons, or 
Total imum supply d а (kilowatts) AM cec PUR 778˙8 person, to whom such mains or pipes, wires, or apparatus may belong, 

Number of р ablic lamps: 529 incandescents, 72 arcs or by whom they are controlled, of their intention to lay down or alter 
P ps: i ° the tramway, and shall at the same time deliver a plan and section 


of the proposed work. And whereas if it should appear to any such 
company or person that the construction of the tramway as proposed 
would endanger any such main or pipe, tube, or apparatus, or interfere 
with or impede the supply of water or gas, or the telegraphic or other 
communication, such company or person (as the case may be) may give 
notice to the promotera to lower or otherwise alter the position of the 
said mains or pipes, tubes, wires, or apparatus in such manner as may 
be considered necessary, and any difterence ав. to the necessity of 
any such lowering or alteration shall be settled in manner provided 
by that Act for the settlement of differences between the promoters 
and other companies or persons, and all alterations to be made under 


ST. ANNES-ON-SEA ELECTRICITY ACCOUNTS. 


The accounts of the above undertaking for the year 
ended March 31 last show that the capital expenditure on 
that day amounted to £25,582. We give below abstracts 
of revenue account and general balance-sheet, together with 
statement of electricity generated, sold, etc. 


& а аза e UP PSU SP 


Dr. REVENUE ACCOUNT. £ s. д. the said section shall be made with as little detriment and incon- 
S0 01 4 udo Uo PT 501 0 5 | venience to the company or person to whom such mains or pipes, or 
Oil, engine-room stores, etc. .................................... 76 11 6 | tubes, wires, or apparatus may belong, or by whom the same are con- 
Wages at generating stations. 59 8 11 | trolled, or to the inhabitants of the district, as the circumstances will 
Repairs and maintenance of generating plant, etc. ...... 254 16 0 | admit, and under the superintendence of such company or person, or 
c. DON IDPEPPER 26 5 7 of their surveyor or engineer, if they or he think fit to attend, afterreceiv- 
Repairs and maintenance..................... err 4 12 9 | ing not less than 48 hours’ notice for that purpose, which notice the pro- 
Repairs, renewals of transformers, ес. ..................... 5 5 4 | moters are hereby required to give, And whereas by Section 55 of the 
Attending and repairs to public lamps .................... 5% 92 8 1 | Tramways Act, 1870, it is, amongst other things, enacted that if any 
, ²˙ m.. esRyy Tap tae ͤ%D˙ÜW 1A 25 5 3 | difference arises between the promoters or lessees on the one hand and 
r dd 21 0 0 | any gas company on the other hand with respect to any interference or 
rr ren казана ч 88 12 1 | control exercised or claimed to be exercised by them or on their behalf, 
Management expenses —salaries, ete . . 374 2 1 | or by the promoters or lessees by virtue of that Act in relation to any 
Special charges—insurances, etc. ...... ЕЛАК ЕЕ БАЙАР АЗ ada 12 0 0 | tramway or work, or in relation to any work or proceedings of the 

company, or with respect to the propriety of or the mode of execution 

Total expenditure. . 1,339 5 10 | of any work relating to any tramway, or on the question whether any 
Discounts and bad debta..................... een 76 10 11 | work is such as ought reasonably to satisfy the company concerned, or 
———— | with respect to any other subject or thing regulated by or comprised in 

1,415 16 9 | that Act, the matter in difference shall (unless otherwise specially 

Amount carried to net revenue абооипф{„.›................... 1,519 8 5 | provided by that Act) be settled by an engineer or other fit person 
————— | nominated as referee by the Board of Trade on the application of 

£2,935 5 2 U either party, and the expense of the reference shall be borne and paid 


~ 
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as the referee directs, And whereas the West Ham Gas Company 
(being a company within the meaning of the said Sections 30 and 33 
of the Tramways Act, 1870) has caused to be served on the said 
Corporation of West Ham a notice, under Section 50 of the said Act, 
requiring the said Corporation to execute certain alterations and works, 
and to lower certain mains and pipes. And whereas a difference ae to 
the necessity cf such lowering or alteration has arisen between the said 
parties, And whereas by an agreement in writing dated the 25th day 
of April, 1903, expressed to be made between the said Corporation of 
the one part and the said gas company of the other part, reciting that 
the said parties had applied to the Board of Trade to nominste a fit 
and proper person as referee to settle such differences, and that the 
Board of Trade in exercise of their said powers had nominated and 
appointed me, the Hon. Alfred Lyttleton, K.C., as referee to settle 
the matters in difference between the said parties, it was agrced 
between the parties thereto that it be referred to me, the Hon. Alfred 
Lyttleton, K.C., to award and determine : 


1. Whether the Corporation under the provisions of Section 30 of 
the Tramways Act, 1870, or any other section of the said Act, 
ought to be required before laying down the tramways shown 
on the plans delivered by them to the company as aforesaid, 
to execute all, or some, or any of the alterations to the mains, 
pipes, tubes, or apparatus of the compsny, in the manner the 
company consider necessary as hereinbefore recited. 

2. Whether the Corporation under the provisions of the said section, 
or any other section of the Tramways Act, ought to be 
required as aforesaid to execute any alterations to the mains, 

ipes, tubes, or apparatus of the company, other than or 

iffering from the alterations to the mains, pipes, tubes, or 
apparatus of the company, in the manner the company consider 
neceesary as hereinbefore recited. 


Now I, the said referee, having taken upon myself the burthen of 
the said reference, and having heard and weighed the evidence, and 
having in particular considered the provisions of Section 32* of the 
said Tramways Act, 1870, do make and publish my award in writing 
of and concerning the premises. That is to вау: 

I award and adjudge that the wel dada on ought not to be required 
before laying down the tramways shown on the plans delivered by 
them to the company as aforesaid to execute all, or some, or any of 
the alterations to the mains, pipes, tubes, or apparatus of the com- 
pany, in the manner the company consider necessary as hereinbefore 
recited. And that the said Corporation ought not to be required to 
execute any alterations to the mains, pipes, tubes, or apparatus of the 
company, other than or differing from the alterations to the mains, 
pipes, tubes, or apparatus of the company, in the manner the company 
consider necessary, 

And I further award and direct that the said West Ham Gas Com- 
pany do pay to the said Corporation of West Ham their costs of the 
reference, and ihe costs of this my award, and that in case the said 
West Ham Oorporation shall pay such last-mentioned costs, I award 
that the West Han Gas Company do repay to the said Corporation 
the amount which they shall so pay. 

In witness my hand this 13th day of July, one thousand nine 
hundred and three. 

(Signed) 


* The following are the provisions of Section 32 of the Tramways 
Act referred to in the award : 

32. Rights of Authorities and Companies, etc., to Open Roads.— 
Nothing in this Act shall take away or abridge any power to open or 
break up any road along or across which any tramway is laid, or any 
other power vested in any local authority or road authority for any of 
the purposes for which such authority is respectively constituted, or 
in any company, body, or person for the purpose of laying down, 
repairing, altering, or removing any pipe for the supply of gas or 
water, or any tubes, wires, or apparatus for telegraphic or other 
purposes, but in the exercise of such power every such local authority, 
road authority, company, body, or person, shall be subject to the 
following restrictions, that is to say : (1) They shall cause as little 
detriment or inconvenience to the promoters and lessees as circum- 
stances admit. (2) Before they commence any work whereby the 
traffic on the tramway will be interrupted they shall (except in cases 
of urgency, in which cases no notice shall be necessary) give 
to the promoters and leesees, if there be any, notice of their 
intention to commence' such work, specifying the time at which 
they will begin to do so, such notice to be given 18 hours at 
least before the commencement of the work. (3) They shall not 
be liable to pay to the promoters or lessees any compensation for 
injury done to the tramway by the execution of such work, or for the 
loss of traffic occasioned thereby, or for the reasonable exercise of the 
powers so vested in them as aforesaid. (4) Whenever for the purpose 
of enabling them to execute such work the local authority or the road 
authority shall so require, the promotera or lessees shall either sto 
traffic on the tramway to which the notice shall refer, where it woul 
otherwise interfere with such work, or shore up and secure the same 
at their own risk and cost during the execution of the work there: 
Provided that such work shall always be completed by the local autho- 
rity or the road authority, as the case may be, with all reasonable 
expedition. (5) Any compan body, or person shall not execute such 
work so far as it immediately affects the tramway except under the 
superintendence of the promoters, unless they refuse or neglect to give 
such superintendence at the time specified in the notice for the com- 
mencement of the work, or discontinue the same during the progress 
of the work ; and they shall execute such work at their own expense, 
and to the reasonable satisfaction of the promoters : Provided. that 
any additional expense imposed upon them by reason of the existence 
of the tramway in any road or place where any such mains, pipes, 
tubes, wires, or apparatus shall have been laid before the construction 
of such tramway l be borne by the promoters, 


ALFRED LYTTLETON. 


LEGAL INTELLIGENCE. 


A BRADFORD TRAM ACCIDENT. 


In the Nisi Prius Court at Bradford on Friday, before Mr, Justice 
Grantham, an action amsing out of an accident on the Bradford elec- 
tric tramway system last September was heard with a special IW. 
The plaintiff was Mr. Joseph Drake, a commercial traveller, and the 
Mayor and Corporation of Bradford were the defendants, the claim 
being for £2,00C as damages. A sum of £500 was paid into court. 

It appeared that on Sept. 1 last the plaintiff boarded one of the 
Bradford cars having its terminus in the City-square. At the corner 
of Harris street the car, it was stated for the plaintiff, was run at full 
speed instead of slowing down, with the result that the trolley pole 
came off the overhead wire, and became entangled with the overhead 
ducts. This broke the wire, which fell and brought the car to a stand- 
still. The plaintiff was sitting close to the trolley pole, and received a 
violent shock. The peculiar feature of the case, said Mr. Macaskie for 
the plaintiff, was that there was no blow or impact from the pole or 
wire, the injury done to the plaintiff's constitution being entirely due 
to shock. The plaintiff had in consequence to give up business, and 
had to incur considerable sums in doctors’ fees and enforced holidays 
at the seaside. 

Evidence was called both for the plaintiff and defendants, and 

His Lordship, in summing up, said everything pointed to the 
fact that the plaintiff was affected. in some extraordinary way by the 
electric current. If the shock was the primary cause of his illness, 
he was entitled to recover, even if his health at the time of the 
accident was not so good as it might be. It was remarkable that the 
defendants had themselves given practically no explanation of 
the cause of the accident. It was an accident, and a bad one. It 
was very strange that they could not help them in the matter. The 
ong tangible cause they could suggest was excessive speed. 

he jury, after 15 minutes’ deliberation, returned a verdict for the 
plaintiff for £450. 

His Lordship : That will be a verdict for the defendants, for the 
Corporation have already offered £500. 

Mr. Waugh addressed the Court on the question of costs, and the 
argument was adjourned. 


ELECTRIC TRAMWAYS CONSTRUCTION AND 
MAINTENANCE COMPANY. 


Before Mr. Justice Swinfen Kady, in the Ohancery Division on 
Friday, in the action of the National Electric Traction Company v. 
the Electric Tramways Construction and Maintenance Oompany, 
Limited, Mr. Deane, for the plaintiff company, applied that his 
Lordship would continue the appointment of a receiver of the 
defendant company until jadgment or further order. 

Mr. Ashton Cross appeared for the defendant company, and stated 
there was а petition by a creditor for the winding-up of the company 
which came before Mr. Justice Bryne, and was standing over pending 
an пасаш being come to by which all the creditors would be 
satisfied. 

After some discussion, His Lordship continued the receiver until 
the trial. 

c —̃ͤ ̃ —— 


COMPANIES’ MEETINGS AND REPORTS. 


GREAT NORTHERN AND CITY RAILWAY. 


The half-yearly meeting of the shareholders in this Company was 
held M the Westminster Palace Hotel on Tuesday, Sir Charles Scotter 

residing. 
d The Chairman said, with regard to the construction of the railway, 
that the main line between Moorgate-street and Drayton-park was now 
almost completed. The generating station and the whole of the 
machinery were finished and ready to begin working. Їп addition, 
the greater part of the rolling-stock had been delivered, so that matters 
were in a forward state in view of the time when the contractors would 
be able to invite the Board of Trade inspector to make his official 
examination of the undertaking. Considerable progress had been made 
with the extension from Drayton-park to Finsbury Park. There was 
no reason why the work should not be completed within а short 
period. Before the next half-yearly meeting he believed that the line 
between Moorgate-street and Finsbury Park would be practically open 
for traffic. The extension to the Bank at Lothbury—a very important 
part of the system—would not be completed by then, but it was not 
intended to delay the opening of the main line on that account. 
Directly the railway was finished from the City to Finsbury Park, 
where the station was being built under the Great Northern Company's 
line at that place, it would be opened for traffic, and the directors had 
good grounds for hoping that its opening would be attended with 
success. The Board looked:on the Finsbury Park extension and the 
extension to the Bank as most important factors in connection with 
the success of the railway; and, although they expected a heavy 
traffic to Moorgate-street, they felt certain that it would be largely 
increased so soon as they were able to carry passengers from Finsbury 
Park to the Bank. He concluded by moving the adoption of the 
report. 

The Karl of Lauderdale seconded, and the motion was agreed to. 

An extraordinary general meeting was afterwards held for the 
purpose of considering resolutions with regard to the creation and 
issue of £450,000 additional capital in the form of preference shares 
or stock, and £150,000 debenture stock. 

Lord Lauderdale seconded the resolutions, and they were unani- 


mously passed. 
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CENTRAL LONDON RAILWAY. 


On Wedneeday the ordi general meeting of the shareholders.in 
this Company was held at the Holborn Restaurant under the presidency 
of Sir Henry Oakley. 

The report of the directors for the half-year ended June 30 lest 
stated that the amount expended on capital aocount during the half- 
year has been £84,575. Receipts from all sources of revenue amount 
to £187,255 and working expenses to £94,550, leaving & balance of 
£92,885 carried to the net revenue account. There is again а 
largo increase in the amount paid for rates and taxes, the 
outlay under this head being now equal to 15 per cent. of the 
net receipts, The number of passengers carried was 23,179,138, 
an increase of 299,804. After providing for interest on the 
debenture stock and special expenses, amounting to £1,947, attend- 
ing the vibration enquiry, the net revenue account shows a 
balance of £102,406, including £27,717 brought forward from last 
half year. The directors recommended a dividend on the undivided 

i stock at the rate of 4 per cent. per annum, and on the pre- 
ferred ordinary stock at the rate of 4 per cent. per annum. After 
putting aside £10,425 for the proportion applicable to the deferred 
stock—the dividend on which is not payable until the result of the 

'в working has been ascertained—thero remains an unappropriated 

lance of 406. The Board deem it prudent to defer any 
appropriation of this balance. The whole of the trains on this Com- 
pany's railway are now satisfactorily worked by motorcars on the 
multiple-unit system. It is anticipated that this new and improved 
service will enable the Company to give better accommodation to the 
public, and that, with farther experience, material economy in work- 
ing will result. To enable the lifts to be worked independently of the 
main ро service, a new sub-station is in course of con- 
struction at Bond-street Station. The large fan at Shepherd's Bush 
for the ventilation of the tunnels has been erected and tested, and 

ill, as soon as possible, be rly worked. 

e Chairman, in submitting the above report, referred to the 
change over from locomotives to the multiple-unit system, in order 
to carry into effect the recommendations of the commission which 

i into the question of vibration. The Oompany had had 
68 of these new motor-oarriages at work for some time with 
remarkable success. By this method of working а saving had 
been made in the cost of coal, and there had been greater 
facility in the dispatch of trains at either end of the line, 
no time being lost, as was formerly the case, in changing engines. 
Bo far as it had been possible to test the new system, the directors 
thought that the discomfort complained of had been banished. There 
was, however, a disagreeable side to the subject. A number of engines 
which cost 269,000 had been thrown out of use. No doubt they were 
still worth something, but the difference between what they would 
realise and what they cost to capital would have to be paid tor at 
some time out of revenue, so that their capital might be always repre- 
sented by useful working material. A sub-station was in course of 
construction at Bond-street Station to enable the lifts and the lightin 
of the tunnels to be supplied with current, independently of the centra 
power station. This improvement would, he considered, be appre- 
ciated by the public, as its effect would be to prevent their being left 
in darkness in the event of any temporary disorganisation in the 
main electrio service, With regard to the ventilation of the line, 
he stated that a large fan had been erected at Shepherd’s Bush, 
and, on the few nights on which it had been tested, it had been 
found ible to clear the whole of the air in the tunnels three times 
in one hour; and he was told by travellers that in the morning the 
sir was remarkably fresh. He did not think that it continued quite 
the same throughout the day, because the presence of so many 

gers rendered it warm and leas pleasant than at first. However, 
2 hoped that as time went on some means would be found for keeping 
the air fresh all day. The revenue account presented several satis- 
factory features. ing the six months under review, 500,000 more 
passengers had been carried than in the corresponding perd of 1902, 
when the traffic was increased, at the lowest computation, by 550,000 
persons owing to the influx of visitors into Loadon on the occasion of 
the peace festivities and the Ooronation arrangements. During the 
six months, therefore, they had, by the growth of the ordinary 
ily traffic, made up for the absence of the special traffic of last 
year, and gained an additional 500,000 passengers, making the increase 
upwards of 600,000. "That was strong per of the popularity of the 
line, and the Board had great faith in the maintenance of the present 
steady progress of the traffic. They now carried 2,900,000 workmen 
ín the “year, which was equivalent to 124 per cent. of the total 
number, and as workmen were charged only half fare, the earnings per 
| 5 amounted to 13d. Turning to the expenses, he pointed out 
that the Company had earned £2,100 extra at a decreased cost of 
£35,000. Unfortunately, the rates and taxes had risen by £4,301, so 
that the net improvement in the earnings was reduced to about £700. 
After є sympathetic reference to the death of Viscount Colville of 
Culross, one of the E nem members of the Board, the chairman 
stated that Sir Michael Hicks-Beach, M.P., had accepted an invitation 
to fill the vacancy. 

Lord Rathmore seconded the motion, which was unanimously 

adopted. 


METROPOLITAN RAILWAY. 


The Ба ману шев ing of the fpem was held at the Cannon- 
street Hotel on Friday, Mr. J. J. Mellor presiding. 

The Chairman, in moving the adoption of the report, said the 
eontracts for the electrical installation were, for the most part, well 
in hand, the power-house, with the machinery, should be completed 
by the end of this year, and the boiler-house and boilers, steam- 
turbines, switchboard, electric cranes, and all the Dane necessary to 
complete the installation were being proceeded with in a satisfactory 
manner. They were also pushing forward the equipment of the 


rmanent way, and favourable contracts had been made for the con- 
uctor rails and for some corridor, motor, and trailer cars, which were 

now being built. The British Westinghouse Company were supplyin 
the whole of the machintry and plant. Speaking on the general an 
future prospects of the line, he said he believed that the electrifica- 
tien would inaugurate а new era of prosperity, and that they would 
be able to carry en the circle no fewer t 50,000,000 passengers & 
year. The time was fast ing when the line, freed from its 
red-hot fireboxes, purged of its sulphur and its smeke, instead of 
being shunned on account of its heated atmosphere, would be selected 
as the coolest, the sweetest, and altogether the most agreeable route 
in London ; the coolest and freshest in summer and the warmest in 
winter, where neither rain or fog could penetrate. 

The motion was carried unanimously. 

А special meeting was afterwards held to authorise the issne of an 
further £300,000 of capital, the bulk of which was required for elec- 
trificationand works in connection therewith. The motion was agreed to. 


CROMPTON AND CO. 


The annual general meeting of the shareholders in this Oompany 
was held at Salisbury House on Wednesday, Mr. J. Trotter ү ing. 

The report of the directors for the year ended March 31 last states 
that the net profit for the year amounts to £19,804. 18s. 9d., and 
after providing for debenture interest, the payment of the interim 
dividend, and other items set out in the net revenue account, there 
remains, with the sum brought forward from last year, а balance of 
27, 475. 10s. 9d. The directors propose to pay a final dividend at the 
чү 5 per cent. per annum for the half-year, free of income-tax, 
making, 
for the ы, and to carry forward a balance of £1,098. 10s. 9d. In 
spite of the business of the соору during the year having been the 
largest on record, both in the manufacturing works at Chelmsford and 


‘the contract department in London, there is a diminution in the net 


profits. This has been due to the continuance of the keen competi- 
tion referred to in the directors’ last report, and the consequent 
redaction in prices. To meet this competition many economies in the 
cost of manufactures have been introduced at Chelmsford, with the 
result that the margin of profit on present market prices is more 
satisfactory. 

The Chairman said that the past year had been one of exceptionally 
hard work and very small profit. e poorer results had not been 
due to any want of өпегду on the part of the staff, for the sales had 
been by far the largest the сошрайу had had to deal with. Competi- 
tion had been very keen, and there had been very little profit to be 
made. Three years ago, when lighting on a large scale was concerned, 
there was really only three competitors, but now there were from 
15 to 20. Municipal work a few years ago was fairly remunerative, 
but now the competition was fiercer in it than in any other. In 1899 
the Company had got an order for a certain machine at £35,456, 
but a short time ago it had tendered £2,886 for the same article, and 
had not been low enough. No doubt the Germans and Americans were 
causing a good deal of trouble by selling their surplus stocks here, 
There was a good deal of truth in the statement that England was a 
dumping ground for surplus stocks. If protection could be got for the 
electrical industry only he would vote for it with both hands, but with 

neral protection he was afraid it would be jumping ‘‘ out of the 

rying pan into the fire.” The remedy lay in the reforming of methods. 

A standardising of patterns would make competition with foreigners 
more easy. With hard work he hoped to see the Oompany go back to 
the good times of a few years ago. 

The report was adopted. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


The half-yearly balance-sheet isaued by the directors for the period 
ended June 30 last shows that the amount expended on cue p 
way during the half-year was £382. 17s. 3d., making a total expended 
on it since the commencement of £197,987. Os. The revenue 
account for the half-year, with the totals for the corresponding half. 
year, are as follows: Maintenance of ways and works, 2685. 13e. 
(£635. 15e. Ad.); engine power, £1,898. ба. (£1,819. 14s. 5d.); 
repairs to cars, £509. 19s. (£642. дв. Id.); traffic expenses, £2,063. 
4з. 7d. anny 2s. 7d.); general expenses, £685. 6s. 9d. (£618. 
168. 4d.); and rates, taxes, and insurance, £971. 1s. 2d. (£871. 
10s. 5d.) The income from traffic receipte was £10,550. Os. 8d., as 
against 89,513. 10s. 9d. The balance available for dividend is £3,927. 
9s. 8d. Of this amount £3,000 will be absorbed in paying 4 per cent. 
dividend for the half-year, £661. 11в. 6d. will be written off for 
depreciation reserve, and the balance of £265. 18s. 2d. is carried to the 
next half-year. The car mileage run during the half-year was 225,692 
miles, as against 218,042 for the corresponding half-year. 


METROPOLITAN DISTRICT RAILWAY. 


The report of the directors for the half-year ended June 30 last, 
after recommending а dividend on the 4 per cent. guaranteed stock at 
the rate of 2 per cent. per annum, leaving £342 to be carried forward, 
states that the Ealing and Harrow Railway was opened on June 28, 
and is being worked by an electrical service of trains. The delay of 
the Metropolitan Company in the construction of the Harrow and 
Uxbridge Railway still inflicts considerable loss upon this Company. 
The work of converting the railway from steam to electrical traction 
is steadily progressing. The power-house at Lots-road is well ad vanoed. 
The sub-stations are in a forward condition, and all necessary arrange- 
ments have been made with the Board of Trade and the public sutho- 
rities for laying the cables. A consultative committee of the District 
and Metropolitan Companies has met from time to time to confer upon 
any electrical questions affecting the two companies. 


th the interim dividend рес in January last, 5 per ceut. 
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GREAT NORTHERN, PICCADILLY, AND BROMPTON 
RAILWAY. | 


The half-yearly ordinary meeting of shareholders in this Company 
was held on Saturday at Hamilton House under the presidency of Sir 
Henry Fowler. 

The Chairman said that the capital expenditure during the half- 
year amounted to £658,535]. The accounts showed that the expendi- 
ture up to Dec. 31, 1902, was £241,995. The total expenditure, 
therefore, to date was £900,526. The amount of share capital created 
was £4,825,000, and the amount still unissued was £4,005,450. The 
estimated expenditure for the current half-year was £750,000. The 
engineer's report showed satisfactory progress with the construction of 
the works. [he rent became due from the Underground Electrio Rail- 
ways Company, Limited, on Saturday. He moved the following resolu- 
tion: That a dividend for the period from the respective dates of 
the respective instalments to Aug. 1, 1903, is hereby declared at the 
rate of 4 per cent. per annum, less income tax, payable to all share- 
holders on the register of the Company at the last-mentioned date, 
other than the Underground Electric Railways Company of London, 
Limited (or their nominees, Henry Smith and Thomas James Russell), 
according to the amounts paid or credited as paid on their shares. 

Lord Farrer seconded the moticn, and it was carried. 


ANGLO-AMERICAN TELEGRAPH. 


The half-yearly meeting of the shareholders in this Company 
was held on Friday at Winchester House, E.C., Mr. F. A. Bevan 
presiding. 

The Chairman said that the Company had had to repair one of its 
deep-sea cables and £13,190 had been charged to the renewal fund, 
but that amount would not cover the whole cost, and another 
amount of the same magaitude might have to be added. The Com- 
pany always had to face the pie rend that one of its old cables 
would break down. and that it would be unable to lift it for repairs. 
The International Telegraphic Conterence had been held, but the 
companies invited to attend it had no votes. The tendency of the 
conference was to reduce the companies' profits. The Governments 
had not got to pay dividends, but only to consider the advantages to 
the public. The 5 in the present case had been to reduce the 
companies’ profit, but he hoped not to any considerable extent. The 
senders of telegrams wanted to use longer words, to the disadvantage 
of the companies. Shareholdera, however, need not be greatly alarmed 
about their interests, and they had no great reason to complain. He 
was not.very sanguine about the prospects for the next half-year, but 
hoped they would be as satisfactory as the last half-year. 

The report and accounts were adopted. 


LIVERPOOL OVERHEAD RAILWAY. 


The report of the directors of this Company for the half-year ended 
June 30, 1903, states that the gross revenue receipts amounted to 
£41,664. 6s., and the working expenses to £32,005. 8s. 9d. The 
number of passengers carried during the half-year was as follows: 
first-class, 759,180 ; second-class (including tramways), 5,554,795; 
workmen (special return tickets“, 1,420,116—total, 5, 514.089, which 
indicates a satistactory increase, and although the working expenses, 
due to the acceleration of the trains, are larger, yet the service has 
proved to be popular, and is leading to a steady improvement in the 
number of travellers. The Bill of the Cheshire Lines Committee 
for powers to effect a junction with the railway at the Herculaneum 
Dock has received the Royal assent. The Bill of the Seaforth and 
Sefton Junction Railway, which will connect with the line at Seaforth, 
has passed the committees of both Houses of Parliament. The 
negotiations with the Lancashire and Yorkshire Riilway have made 
good progress. When the railway is connected up with these impor- 
tant main lines it will form a valuable link in their through traffic, 
from which considerable advantage is anticipated. The revenue account 
shows that the receipts from passenger traffic and miscellaneous receipts 
and intcrest amounted to £41,664, бв. The working expenses amounted 
to £32,005. 83. 9d., leaving a balance of £9,658. 17а, 51., which, after 
deducting interest on mortg ige debentures, £3,800, and adding balance 
brought forward Dec 31, 1902, £4,013. 8з. 7d., leaves £9,872. 5з. 10d. 
available for divideud. Out of this balance the directors recommend 
the declaration of dividends at the following rates (less income tax): 
5 per cent. per annum on preference shares, £3,000 ; 14 per cent. per 
annum on ordinary shares, £3,125; leaving a balance of £3,747. 
53. 10d. to be carried forward to next half-year. 


METROPOLITAN RAILWAY. 


The total receipts for the half-year ended June 30, 1905 (deducting 
this Company’s proportion of the revenue of the City lines and 
extensions), have been £424,467, and the expenses £211,251, leaving 
a profit of £213,216. The directors recommend a dividend upon the 
ordinary stock for the past half-year at the rate of £2. 10s. per cent. 
per annum, and to carry forward the balance of £26,255 to the 
next half-year’s accounts. The British Westinghouse Electric and 
Manufacturing Company, Limited, are masking satistactory progress 
with the building of the power station at Neasden, and the generating 
plant and machinery are well in haud. The sinking of the two 
wells has been completed, and prolonged tests show an ample 
supply of water to be available. А reservoir is being constructed 
adjoining the generating station for the storage of water ard for 
condensing pur Е t will be completed in about a month, 
when it will filled from the two wells. The new railway 
from Harrow to Uxbridge, connecting with the railway at the 
former place, is approaching completion, and is being equipped 
throughout for electric traction. In view of the capital expenditure 


required for the electrification and works in connection therewith, 
resolutions will be submitted at the special meeting providing for the 
creation of the capital authorised to be raised by the Metropolitan 
Railway (Various Powers) Act, 1884, and the Manchester, Sheffield, 
and Lincolnshire Railway (Extension to London) Act, 1893. These 
capital powers were not required for the objects for which they were 
originally authorised, and parliamentary sanction has been given to 
their being applied to other of the Company’s purposes. 


NORTH METROPOLITAN TRAMWAYS. 


The report of the directors for the half-year ended June 30 last 
states that the long-standing negotiations with the West Ham Cor- 
poration have been at length concluded, and the purchase of the lines 
within the Corporation area was carried into effect on June 30 last. 
The price to be paid for the depóts has yet to be settled. Referring 
to the sale which has recently taken place of the Company's lines in 
Middlesex to the Metropolitan Electric Tramways, Limited (mentioned 
in the directors’ last report), it has now been decided to apply to the 
Board of Trade for permission to sell certain small portions of tramway 
within the county of London which still remain in the possession of 
the Company, and the user of which has been granted to the Metro- 
politan Electric Tramways, Limited. А resolution authorising the 
directors to carry out this sale will be submitted to the meeting. 


GREAT NORTHERN AND CITY RAILWAY. 


The directors in their report state that the main line from Moorgate- 
street, through Old-street and Essex-road, to Drayton-park station is 
now almost completed. The extension from Drayton-park vo Finsbury 
Park is in a forward state, and the whole of the tunnels are expected 
to be completed by the end of August. The various and complicated 
arrangements at Finsbury Park Station are in a forward state, and it 
is expected will be completed by the end of the year. The station at 
Highbury, authorised by the Company's Acts, 1902 and 1903, is in 
course of construction. Preliminary arrangements are being made for 
ап early commencement of the extension from Moorgate-street to the 
Bank at Lothbury, & work also sanctioned by the Company's Acts of 
m and 1903. The electrical installation is completed and ready for 
working. 


BRISTOL TRAMWAYS AND CARRIAGE. 


The directors (Mr. George White presiding) at their meeting held 
on the 22nd inst. declarcd an interim dividend to June 30 last at 
84 per cent. per annum, the warrants for which will be posted to 
the shareholders on Aug. 7. The total receipts of the Company for 
the half-year were £121,934. 16s. 3d. against £111,849. 6s. lld., 
an increase of 210,085. 9s. 4d. over the corresponding period, whilst 
the number of passengers carried was 21,398,765 against 19,523,245, 
an increase of 1,875,520. The interest on debenture stock, the 
preference dividend and interim dividend of 84 per cent. per annum 
absorbs £35,316. 12s. 3d. against £34,075 in the corresponding period. 


——— M 


NEW COMPANIES REGISTERED. 


Ekstromer Acoumulator Company, Limited (78,175). —Capital, 
£25,000. Otject: to acquire a patent, provisionally accepte 1 in the 
name of E. О. Ekstromer and another, numbered 7,773 of 1903, 
relating to improvements in accumulators and apparatus for preparing 
and applying the same, and any foreign patents to be granted in 
respect thereof, to adopt an agreement with E. О. Ekstromer, G. Н. 
Lloyd, апа О. von Buch, and to carry on the business of manu- 
facturers of and dealers in accumulators, dynamos, and electrical 
apparatus generally. 

North Wales Power and Traction Company, Limited (78,193). 
Capital, £270,000. Object: to enter into contracts (1) with Bruce 
Peebles and Co., Limited ; (2) with the Northern Counties Traction 
Company, Limited; (3) with J. Tomkinson, M.P., and Colonel Н. 
Platt, C. B.; and (4) with the Portmadoc, Beddgelert, and South 
Snowdon Railway Company, and to carry on the business of elec- 
tricians, electrical, mechanical, and general engineers, suppliers of 
light, heat, and power by electricity, galvanism, magnetism, gas 
water, or otherwise, owners of tramways, railways, motorcars, and 
other means of transport, etc. 

Nottingham Electrical Company, Limited (78,168).— Capital, 
£1,000. Objects: to carry on the business of electricians, suppliers 
of electricity for light, heat, motive power, etc., dealers in all appa- 
ratus and things for the generation, supply, distribution, accumula- 
tion, and employment of electricity ; electrical and general engineers. 
Registered office: 15, Farmers’ Factory, Sherwood-street, Nottingham. 

British Electric Separating Company, Limited.—Oapital, 
£6,000. Objects: to acquire tbe business of tin strippers, carried on 
at Swansea by Mr. Н. A. Leaver, as '' H. A. Leaver and Co.,” and to 
carry on the business of stripping tin from tinplate scrap and other 
articles by electricity or otherwise and other business connected with 
ae electro-deposition of metals. Registered office: Newcut-road, 

wansea. | | 


West London.—The following curt reply has been received by a 
correspondent who recently wrote to the manager of the London 
United Tramways asking, on behalf of the working classes, that 4d. 
fares be adopted by the company as bas been done by the London 
County Council: I am requested to inform you that it is not con- 
templated to introduse jd. fares upon the system of the London 
United electric tramways.” 


THE ELECTRICAL ENGINEER, AUGUST 7, 1908. 


217 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


, 


Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Grimsby.—The Corporation invite tenders for a three-wire motor 
balancer and for automatic stokers. Tenders by 24th inst. 

Brighton.—The Town Council invited tenders for the supply of 
meters for a period of one year from Sept. 1, 1903. Tenders by 
Aug. 10. Advertisement in last issue. 

Acorington.—Tenders are invited for the electric lighting of new 
Wesleyan Sunday School. Specifications can be had from Mr. Pollard 
Barlow, 6, Hest-bank, Rough Lee-road, Acerington. 

Sydney.—Tenders for the dynamo and engine for the tramways 
will close on Sept. 12. Particulars may be obtained from the Agent- 
General for New South Wales, 9, Victoria-street, Westminster. 


London, 8.W.—The London County Council invite tenders for two 
low-tension feeder switchboards. Particulars may be obtained at the 
County Hall, Spring-gardens, S. W. Tenders by 10 a.m. on Aug. 11. 


Derby.—The Baths Committee invite tenders for the electric 
wiring of the Reginald-street Baths. Specifications, etc., may be 
чыгуны Tin the Borough Eleotrical Engineer, Full-street. Tenders 
y Aug. 11. 


West Ham. The Borough .Council invite tenders for traction 


Particulars from Borough Electrical Engineer, 


switchboard, etc. 
Tenders by 4 p.m. on Aug. 21. 


Abbey Mills, West Ham. 
advertisement. 


Avila.—The Department of the Interior, Madrid, require ten ders for 
an electric light installation for public and private lighting. The 


latter will require about 6,000 lamps. Particulars from the above. 
Tenders by Aug. 22. 

Middleton (Lancs ).—The Corporation invite tenders for the supply 
and erection complete at their electricity works of & grease extractor. 
Particulars may be obtained from Mr. S. Pauls, borough electrical 
engineer. Tenders by Aug. 11. 


Madrid —The Posts and Telegraph Department require tenders for 
installation and working of a telephone system in Gerona for twenty 


years, and aleo for installation of telephone between Gijon and Pola 
de Siero. Tenders by Aug. 21. 

West Ham.— The Town Council invite tenders for traction switch. 
board, etc. Further particulars may be obtained from Mr. James К. 
Bock, Abbey Mills, West Ham.  Tendera may be sent to Mr. Fred 
E. Hilleary, Town Hall, West Ham, by 4 p.m. on 21st inst. 


Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la ашаа Fraugaise de Shanghai. Particulars may be obtained 
о l'Office National du Commerce Extéreur, Rue Feydeau, 3, 

aris. 

Utrecht.—The Town Council will receive tenders for supply and 
erection of a central electric establishment for lighting, power supply, 
and working tramways. Contract, conditions, etc., to be obtained at 
the Gemeente Secretaire " of Utrecht, on payment of 51. (8s. 48.). 
Tenders by Oct. 1. 


Nelson —The Education Committee invite tenders for the wiring of 


and the supply and fixing of electric fittings, etc., at the new White- 
field elementary schools in Norfolk-street. Speciticstion, etc., may be 
obtained from Mr. W. Alan Fraser, borough electrical engineer. 
Tenders by noon on 8th inst. 

Swindon —The Corporation invite tenders for the supply, delivery, 
and laying of all the rails, points, crossings, and ac:essuries for the 
permanent way of the Corporation’s tramways. Particulars from the 
engineers, Messrs. Lavey and Sillar, Manchester and Westminster. 
Tenders by Aug. 26. See advertisement. 

Launceston (Tasmania)—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 


London, 8.W.—The London County Council invite tenders for the 
supply snd delivery of two low-tension feeder switchboards, and for 
the erection of one of them in each of the Council's sub.stations at 
Cambersell and New Cross respectively. Particula:s may be obtained 
at the County Hall, Spring gardens, S. W. Tenders by 10 a.m. on 
Aug. 11. 

London, S.E.—The London Countv Council iuvite tenders for the 
supply, delivery, and erection in the electricity generating station to 
ba established by the Council at Greenwich of four 5,000-h.p. vertical- 
horizontal steam-engines, each suitable for driving a three-phase 
generator. Particulars, etc., may be obtained at the County Hall, 
Spriog-gardeas, S.W. Tenders by 10 a.m. on Oct. 6. 

Madrid.—The Posts and Telegraphs Department require tenders for 
the supply of 25 telegraph apparatus of the Hughes system and 
25 motors with weight elevators for the sam, for the service of the 
telegraph stations of the State, at the upset price of 2,530 pesetas, or 
about 275 for each appara us with its accessories as detailed, and 
408 pesetas, or about £12, for each motor with its corresponding 
elevator. 

Cardaiff.—Tenders are required for new electrical department for 
lapus treatment, etc., at the Cardiff Intirmary. Plans, etc., may be 
seen at the office of the architect, Mr. Edwin Seward, F.R.I.B.A., 
from whom bills of quantities may be obtained on payment of cheque 
for £1. 1s., fo be returned on receipt of a bona fide tender. Tenders, 
endorsed Electrical and X-Ray Department," to be delivered to 
Mr. Leonard D. Rea, secretary and general superintendent, by 12 nocn 
9n 18th inst. 


See 


Cheadle.—The Urban District Council sre prepared to receive 
tenders for the supply of materials and execution of works in the 
laying of concrete foundations, fixing rails, points and crossings for the 
tramway permanent way complete, including taking up present 
macadam and paving setts, but except fixing bonding. Particulars 
may be obtained on application to Mr. Chas. R. Brady, A. M. I. C. E., 
15, Warren-street, Stockport. Tenders by 12 noon on Aug. 17. 

Birmingham.—The Tramways Committee require the names of 
contractors who are desirous of tendering for the supply and delivery 
of materials and fittings as follows: (Section A) manganese steel points 
and crossings; (B) tapered steel side poles and bracket arms; (C) 
suspension ears, pull-offa, section insulatore, and other overhead 
materials ; (D) hard-drawn copper trolley wire and stranded steel span 
wire. Mr. John Price, city engineer, Council House, Birmingham. 

Northampton.—The Corporation are prepared to receive tenders 
for the supply, delivery, and erection of the following in connection 
with the Corporation electric tramways: (Section No. 1) boilers, 
steam, exhaust, and water piping, condenser, cooler, water-softening 

lant, mechanical draught, etc.; (2) steam generators, dynamos, 

ttery, aud booster, switchboard, travelling crane, station lighting, 
etc. ; (3) overhead trolley equipment; (4) underground feeders, pilot, 
and telephone wi:es ; (5) cars ; (6) permanent way ; (7) power station 
buildings; (8) car-shede, workshops, offices, etc. Particulars on appli- 
cation to the borough engineer, Mr. Alfred Fidler, A. M. I. C. E., 
Guildhall, Northampton. Tenders by 12 noon on Aug. 15. 

Northampton. The Corporation invite tenders for the supply, 
delivery, and erection of the following in connection with the electnc 
tramways: (Section No. 1) boilers, steam, exhaust, and water piping, 
condenser, cooler, water-softening plant, mechanical draught, ete. ; 
(2) steam generators, dynsmos, battery, and booster, switchboard, 
travelling crane, station lighting, etc. ; (3) overhead trolley equip- 
ment; (4) underground feedera, pilot, and telephone wires ; (5) cars; 
(6) permanent way; (7) power station buildings; (8) carsheds, work. 
shops, offices, ete. Trades union rates of wages and hours of Jabour 
apply to the contraet. Drawings may be seen and forms of tender 
obtained after 25th inst. from Mr. Alfred Fidler, A. M. I. C. E., Guild- 
hall Northampton. Tenders to Mr. Herbert Hankinson, Guildhall, 
Northampton, by 12 noon on Aug. 15. See advertisement. 


RESULTS OF TENDERS. 


Derby.—The tender of the Lancashire Dynamo and Motor Com- 
pany bas been accepted for two sets of balancers. one set of reversible 
boosters for lighting, and one set of automatic reversible hoosters for 
traction. 

Reigate.—The Town Covncil have accepted the tender of C. 
Nightingale and Sons, Lesbourne-road, Reigate, at £2,023, for the 
construction of extensions to their electric lighting station near to 
Wray Common - road. 

Bracebridge Asylum. The following tenders are under considera- 
tion: Chloride Electric Storage Company, supply and erection of a 
storage battery, etc., £459; W. Foster and Co., supply and erection 
of two engines and dynamos, one motor-generator, main switchboard, 


metera, otc., £1,211; Н. T. Hazz'edine, eupply and fixing of electric 


wires, switches, etc., £2,250. 

Superheated Steam.—Messrs. Eiston and Co. report recent ordeis 
for Schmidt and Bolton superheaters. amounting in all to 9,000 h. p, 
the purchasers being as follows: Durham Street Weaving Company, 
Belfast; Metropolitan Electric Supply Company (six); J. and E. Наи, 
Dartford, Kent; Kirkpatrick Bros., Ballyclare; Shirebrook Colliery 
Company; Thomas and Green, Wooburn Green. 


Norwich.—The following tenders have been accepted : Accessories 
(at schedule prices) to March 31, 1904—Edison and Swan United 
Electric Light Company, Hull; Hands Bros., 30, Snow-hill, 
London, E. C.; Metallic Seamless Tube Company, Birmingham. 
Meters (at schedule prices)—Schattner Electricity Meter Company, 
Upper-street, London; Ohamberlain aud Hookham, Birmingham; 
Jobnson and Phillips, Old Charlton, Kent, centrifugal pump and 
motor, £150. 

Roofing. —Messrs. Mellowes and Co, Sheffield, and 28, Victorii- 
street, Westminster, report orders for the glazing for the following 
roofs on their Eclipse" patent imperishable system; Dick, Kerr, 
and Co.'s premises, Preston; Ipswich electric station and car sheds ; 
gasworks, Tynemouth ; Yoker generating station ; Motherwoll gene- 
rating station ; Bath generating station ; car sheds, Bath ; Swan and 
Hunter's premises, Newcastle-on-Tyne; Guinness's Brewery, Dublin ; 
National Gas-Engiue Company's premises, Oldbam; new tyre shop 
for Messrs. J. Brown and Co., Sheffield. 

Bath.—The Corporation have received the following tenders for the 
supply and erection of a main switchboard at their new generating 
station, Dorchester-street : 


Verity’s Limited, King-street, Covent Garden, London. £1,434 0 0 
Johnson and Phillips, Old Charlton, Rent 1,540 0 Q 
Electric Construction Company, Dashwood House, 9, 

New Broad.street, Е.С. _.................................... 1,545 0 0 
J. G. Statter and Co., Birmingham (accepted) ......... 1,544 0 0 
Crompton and Co., 4, Queen Victoria-street, E. CO. 1 0 0 
Cowans, Springfield-lane, Salford, Manchester ............ 1,574 0 0 
Electrical Dompan „Limited, London ..................... i 0 0 
Siemens Bros. and Co., 12, Queen Anne's-gate, West- 

mine qq TS 1,632 0 0 
General Electric Company, 67, Queen Victoria-street ... 1,650 0 0 
Witting, Eborall, and Co., London............. oni ics 1,670 0 0 
Kelvin and White, Glasgow .................................. . 1,686 17 6 
Ferranti Limited, Hollinwood, Lanos. ..................... 1,750 0 0 
E. Р. Moy, Limited, Greenland.place, Camden Town, 

London, N. MW.... — TN 1,986 0 Q 
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BUSINESS NOTES. 


TRACTION, 


Middlesex.—The laying of the tramway tracks in the Edgware 
and Great North roads is to be proceeded with by the present 
contractors. 


London's Tube Rallways.—It is stated that London's tube 
railway schemes, realised апа projected, involve the investment of 


upwards of £50,000,000 

Manchester.—The Corporation Tramways Committee have revised 
the fares on many routes, introducing fares of 1jd. in a large number 
of cases where 2d. is now charged. 

Eotherham.—The Corporation trams carried considerably over 
twice the total number of the population of the borough during the 
week ended on Thursday, the 30th ult, 


Crewe.—A proposal to withdraw the Council' support to the 
tramway scheme being promoted by a syndicate for the town was 
defeated at Wednesday's meeting of the Town Council. 

Beckenham.—The constructional plans of the proposed tramways 
have been approved, the company having agreed to pave the track in 
Oroydon road and Beckenham-road with wood at their own expense. 

Liverpool —The City Council on Wednesday refused to confirm 
the decision of the Tramways Oommittee not to proceed with the con- 
коша of a line of tramways connecting Lodge-lane with Aigburth- 
road. 

Dumbarton. —The enquiry under the Private Legislation (Scotland) 
Act into an application for a provisional order in connection with a 
tramway scheme for Dumbarton was heldon Friday. There was little 
opposition, and the preamble was proved. 


Southampton. —The Tramway Oommittee have decided to charge 
1d. fares only to all ngers before 7.50 a.m. "Consideration of the 
subject of return tickets has been referred to the chairman to make 
enquiries at the conference to be held at Glasgow. 

Batley.—Disappointment prevails that the electric cars will not 
run in the borough for the present. It is understood thst the cars are 
not yet ready. It was hoped that the public service would come into 
operation directly after Major Druitt’s official inspeotion last week. 

Liverpool Overhead Баптау. —А fire, fortunately confined to 
the driver's cabin, occurred on one of the trains leaving Prince's Dock 
Station on Wednesday last week. The fire brigade was summoned, 
and the fire extinguished. Itis supposed to have been caused by a 
short-circuit. 

Barnsley.—The Town Council have recently been considering the 
оа of the purchase of the undertaking of the Barnsley and 

istrict tramways scheme, but ata meeting last week the committee 
before whom the matter was brought decided not to purchase on the 
terms suggested. 

Hayes.—At a special meeting of the Parish Council a resolution 
was passed that the Oouncil, whilst not opposing the extension of time 
applied for by the tramway company, at the same time expressed their 
earnest hope that the Board of Trade will insist on the company com- 
pleting the work within the time now stated. 


Lewisham.—The Borough Council have rescinded their resolution, 
‘That the London Oounty Council be informed that the Lewisham 
Borough Council will be prepared to consent on terms to the intro- 
duction of the tramways proposed in their letter dated June 14, but 
decline to make any contribution to the cost of the same." 

Brighton.—The Tramways Committee have considered a long report 
from the engineer and manager, Mr. Holliday, in reference to the 

roposed tramway along the Preston-road, from the junction with 

eaconsfield and London roads to the borough boundary near Oler- 
mont-road, making several recommendations as to the manner in 
which the work shall be carried out. 

Wolverhampton.—After a lengthy discussion the Town Council 
have adopted a resolution calling on the Tramways Committee to 
establish communication with outside districts without delay. The 
debate arose out of & memorial presented by the local tradesmen's 
association asking for the removal of the isolation of Wolverhampton 
from neighbouring towns which now exist. 

Stookport,—Colonel von Donop visited Stockport on Saturday on 
behalf of the Board of Trade to inspect the extension of the Corpora- 
tion tramways on the Cheadle side of the borough. The portion 
inspected was the length from the Robin Hood Inn to the borough 
boundary. He gave his sanction to the immediate running of the 
cars, and after the inspection the public were able to utilise the route. 

Norwood.—4As а result of a canvass of the inhabitants of Upper 
Norwood, made by the PPS Norwood Ratepayers’ Association, it 
has been ascertained that 2,528 inhabitants are in favour of the intro- 
duction of electric trams, whilst 448 are against it, and 223 are neutral. 
A memorial is consequently being prepared praying the London County 
Council and the Oroydon Council to extend their electric tram system 
to Upper Norwood. 


Lambourn Valley.—An enquiry has been held at the Board of 
Trade to hear objections to the application for the light railway order. 
Sir Herbert Jekyll, after hearing Mr. Bayliss, objector, and Messrs. 
Le Brasseur an Piper on behalf of the сору, said he would 
report to the Board of Trade, but did not think he would be justi- 
fied in holding out strong hopes that the Board would accede to 
the addition of 25 per cent. to maximum rates, 

Ashton.—Negotiations are осш between the Corporation 
and the Manchester Carriage Oompany with regard to the cost of 
the taking over of the tramways and as to the inclusion of the 
depót in Cowhill-lane and about a dozen cars and 144 horses, which 
jt is contended are Ashton’s share of the liability, A deputation is 


to wait upon the representatives of the company, and it is hoped the 
matter will be settled without recourse to arbitration. 


Paisley.—The purchase agreement between the directors of the 
existing horse tramways in Paisley and Mr. Murphy, promoter of the 
electric tramways, has been signed, payment to be made within two 
months. Mr. Parshall, Mr. Murphy's electrical engineer, has written 
to the burgh electrician stating his opinion that current шау be 
wanted at the end of March, when part of the lines will be open for 
traffic. The whole system is expected to be open in June next year. 


Lancashire and Yorkshire Raflway.—A good start has been 
made with the laying of the cables at Southport in connection with 
the electrification of the Liverpool-Southport line on the Lancashire 
and Yorkshire Railway system. The work is being pushed through 
Birkdale and on to Ainsdale, and a considerable portion of the remain- 
ing distance is already completed. The chief generat station 
is at Formby, and sub-stations are being erected at Birk and 
Seaforth. 

Aston.—The Tramways Committee report that the Birmingham 
District Tramways Bill, as amended by the committee of the Lords, 
has been submitted to a committee of the House of Commons, with 
the result that the clauses enabling the various local authorities who 
are promoting the Bill to purchase and lease the tramways in their 
districts before the expiry of the respective orders under which such 
tramways were authorised and constructed wete approved by such 
committee. 

Collision in South London.—On Saturday an accident occurred 
at Kennington Cross. One of the London County Oouncil electric 
cars from Tooting was proceeding up Kennington-road towards West- 
minster Bridge when it dashed into a Brixton horse car which was 
leaving the stable yard. The entire front of the horse car was smashed 
in, while the force of the impact caused several passengers to be dis- 
lodged from their seats on the electric car. Happily no person was 
seriously injured. 

Liverpool- Manchester Monorail. —The secretary of the Man- 
chester and Liverpool Electric Express Railway Oompany states that 
the applications received for shares in the above company do not in 
the directors’ judgment offer capital of a sufficient amount to guarantee 
the successful completion of so important an undertaking. Arrange- 
ments for the provision of the full resources required are under con- 
sideration, but meanwhile they think it advisable to allot no shares 
at the present stage. 

Burton.—The electric trams are now in fall use. A start was 
made on Bank Holiday, when the Mayor and members of the Corpo- 
ration formally declared the system open. The Mayor said that up 
to the present about £80, hed been expended. They had 53 
miles of rails, about half of which were double, They had 20 cars, 
costing £550 each, 17 of which would provide a fall service. A 


plébiscite of the borough is to be taken during the week on the 


question of running on Sundays. 


South London. —Another electrical tramway has been added to the 
South London system. This is the branch described from the terminus 
at Vauxhall Station, via Harleyford-road to Kennington Church and 
Camberwell green. The cars were timed to cover the distance from 
Vauxhall to the Green in 12 minutes. Few of them, however, required 
so long, despite the heavy vehicular traffic. It is anticipated that 
nine-tenths of the tramway system controlled in South London by the 
County Council will be running electrically before the end of the year. 


Kingston-upon-Hull.—The accounts of the electric tramway under- 
taking for the year ended March 31 last have just been issued, and 
reveal a healthy state of affairs. The total capital expenditure during 
the year amounted to £31,414. 5s. 7d. The revenue account shows а 
tot expenditure of £48,939. 9s. 11d. as against a gross income of 
£92,343. 4s. 6d., leaving £43,403. 14s. 7d. to be carried to the net 
revenue account. After providing for interest on loans and Avg. 
and reserve fund charges there is & handsome balance of £14, 
remaining. 

Additional Trafic Returns.—Anglo-Argentine, £1,559 increase ; 
Barcelona Ensanche y Gracia, £200 increase ; Barcelona, £194 decrease ; 
Brisbane, £85 decrease (month of July, £10,160, increase £4) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, 225 increase 
(month of July, £13,269, increase £1,142); Calcutta, £615 increase ; 
Cape Town (month of April), receipts £16,003, expenditure £8,313 ; 
Isle of Thanet Electric, £181 decrease ; Mexico Electric (month of 
June), receipts £46,270 ; Perth Electric, £125 increase ; Port Elizabeth 
(month of April), receipts £4,292, expenditure £2,281. 


Lowestoft.—The electric trams, which were opened on July 22, 
have up to the present justified their construction in а most gratifyin 
manner, Having taken as much as £64 and £63 last Saturday an 
Bunday 5 which were up to that time record receipts, 
these figures were far exceeded on Bank Holiday. Although actually 
all the cars were not in use, as many as 22,570 passengers were carried 
(and again hundreds were unable to obtain a ride), and the earnings 
reached £111. 7s. 4d. It is stated that the earnings of the cars 
during the first 12 days (three of which, by the way, were only half 
days), including about the wettest week of the season, were £729 —an 
average of about £60. 10s. per day. 


Bury, Rochdale, and Olaham.— As the result of prolonged 
negotiations between the local authorities and the directors of the 
Bury, Rochdale, and Oldham Tramways Company, a provisional 
agreement was come to whereby the authorities would take possession 
of the undertaking as from July 31. The formalities, however, have 
not been completed, and the agreement is not yet signed. Until this 
is done application will not be made to the Board of Trade to fix the 
date of the arbitration on the question of the price to be paid for the 
company’s undertaking. Meanwhile the Rochdale Corporation is 
taking steps to complete the lines along Milnrow-road and Tweedale- 
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street, and as soon as possession is assumed they will have the right 
to begin the work of reconstruction. | 

West Manchester Light Railway.—The Davyhulme and Flixton 
Parochial Committees have received the report of the Joint Committee 
appointed to meet the promoters of the proposed light railway from 
Trafford Park to Irlam locks, which will cross on the level several 
main roads in Flixton and Davyhulme. The committee hold that the 
construction of a light railway in these residential districts would be 
objectionable, although to the construction of a tramway there might 
not be the same opposition. The promoters, who say the proposed 
scheme is simply an extension of the powers they have slready acquired 
in Trafford Park, point out that the construction of the line will 
develop the townships named and will lead to the erection of con- 
iurc new property to accommodate the men now employed in the 


Leeds.—An amicable arrangement between the Tramways Com- 
mittee and their employés is being negotiated. Permission, however, 


has been granted to the men by the Amalgamated Association of 


Tramway and Vehicle Workers to enter upon a strike at an early date 
if the committee will not accede to their demands. Fresh terms have 
been offered by the organising secretary of the union, and the com- 
mittee are now considering these modifications of the original terms. 
It is hoped that within a short time a rearrangement of hours and 
wages may be arrived at which will be mutually satisfactory both to 
the men and the committee. On Wednesday it was decided to grant 
the men concessions in wages and hours which represent an increased 
expenditure to the department of £4,600 per annum. There is a 
probability that the men will demand still more, as the minimum for 
which they have been agitating has not been reached. 
Accident. — The Salford borough coroner has held an inquest on the 
death of Nathaniel Leather, aged 31, a carter, who was killed in a 
collision between a tramear and a lurry in Salford. Witnesses stated 
that at 10.50 on Saturday morning they saw Leather riding on his 
lurry, and noticed him stop at the shop of a butcher. The man was 
next seen turning his lurry round. He got the lurry half turned 
when an electric tramcar collided with it and pushed it along the road 
for a few yards. Leather was knocked off his seat and injured so 
badly that he died. Alfred Lacey, the car driver, said he saw Leather 
at the corner of Howard-street attempting to cross the road and get 
round another lurry. Witness sounded his gong and gave Leather a 
signal to get out of the way. Leather, however, suddenly drove across 
the road and turned his lurry on the tramline. It was impossible 
then to avert the accident. Other witnesses stated that they did not 
see a second lurry. The jury returned a verdict of manslaughter 


against the driver, and he was committed to the next Manchester 


Assizes on the coroner’s warrant. The coroner accepted bail in two 
sureties of £25 and Lacey in £50. 


Tramways Competition with Railways.—At the meeting of 


the South-Eastern Railway Company the Chairman said there was a 
considerable increase in the short third-class journeys. He could not 
help thinking that the {гаша had more or less had their day, and 
that owing to the increasing punctuality and regularity of their 


suburban service, the third-class passengers, whose time was most 
valuable, were coming back to the railway as the most certain way of 


getting to business, Speaking at the’ half-yearly meeting of the 


Lancashire and Yorkshire Railway Company on Wednesday, Sir 
George Armytage said there could be no doubt that the falling off in 


the number of passengers carried was entirely due to the fact that the 
tramways had taken а great many short.journey passengers from 
them ; but he was раа ю be able to aA as their oe to 
encourage ngers to take longer journeys had again been suc- 
cessfal, and he thought, therefore, they might fairly claim that in 


spite of the tramway competition they had been able to hold their 
own in all classes, having received considerably more revenue for 


passenger traffic than in the corresponding half-year, notwithstanding 
the diminution in numbers. 

Private Bills.—On Friday the following Bills were read a third 
time and passed in the House of Lords: Stroud and District Tram- 
ways Bill, Erith Tramways and Improvement Bill, and North Metro- 
politan Electric Power Supply Bill. In the House of Oommons, on 


the consideration of the Lords’ reasons for disagreeing to one of the 


Commons’ amendments to the Carmarthen Electric Power Bill, Mr. 
J. W. Lowther moved, That this House do not insist on their amend- 
ment.” The motion was agreed to. The following Bills were read a 
third time: the Nottinghamshire and Derbyshire Tramways Bill, and 


the Hove, Worthing, and District Tramways Bill. In the House of 
Lords on Tuesday last week the Baker-street and Waterloo Railway 
(Extension of e) Bill was read а third time. In the House of 


Commons the Lords’ amendments to the following Bills were considered 
and agreed to: the Great Northern, Piccadilly, and Brompton Railwa 
(Various Powers) Bill, and the Watford and Edgware Railway Bill. 
The following Bills were read a third time: the Dewsbury, Batley, 
and Birstall Tramways Bill, the Manchester Southern Tramways Bill, 
апа the Worthing Corporation Tramways Bill. On Tuesday last the 
Lords' amendments to the following Bille were considered and agreed 
to: Baker-street and Waterloo Railway (Extension of Time) Bill, and 
the London County Council (Tramways and Improvements) Bill. The 
Somerset and District Electric Power Bill was read a third time. 
Leeds Tramways Manager.—The proposal of the Leeds Tramways 
Committee to increase the salary of Mr. J. B. Hamilton, the tramways 
er, from £900 to £1,200 at once, and by three annual instal- 
ments of £100 to £1,500 per annum, was defeated in Council of the 
Corporation on Wednesday by 25 to 50 votes. The decision was arrived 
at after a lengthy debate, which was chiefly characterised by disorderly 
interruptions from the public gallery, and the disgraceful demonstra- 
tion with which the result was received by the occupants of the gallery. 
We cannot help thinking that in deciding not to advance Mr. Hamil- 
ton's salary the Council have allowed themselves to be influenced 
by the public feeling which had been voiced during the week at 


* 


numberless чеши and gatherings in the city, at one of which 
some 6,000 people entered their protest чы the proposed 
increase. As our readers know, Mr. Hamilton had an offer 
from Birmingham of £1,500 a year, which he was induced to 
decline on the Leeds Tramwa ommittee agreeing to recommend 
the Council to advance his sa to that figure within three years. 
In declining Birmingham’s offer Mr. Hamilton was 1 puttin 

his own private interests on one side, but we doubt whether he woul 
have во far sacrificed himself had he not regarded his committee's 

romise of an increase as practically renes on the Council. As it 
is, the appointment at Birmingham has been filled, and Mr. Hamilton's 
salary remains as it was before. Throughout the debate in the Leeda 
Council signs are not wanting of the reputation he has established 
for himself as an administrator during the time he has been at 
Leeds, and we are convinced that in refusing to compensate Mr. 
Hamilton for his sacrifice of his own interests to those of the city, 
the City Council have made a great mistake, and one which they will 
probably regret before very long. 


Liverpool.—The auditors' annual report with rd to the tram. 
ways and electric supply undertaking was issued on Friday. It states 
with regard to the tramways accounts that the contribution to the 
sinking fund last year amounted to £51,924, and after providing this 
amount, in addition to all interest charges, there remained to the 
credit of revenue account the sum of £75,497. This balance has been 
dealt with according to the provisions of the Act, 1902, £50,351 being 
tet aside for reserve, renewal, and depreciation, and the balance of 
£25,166 has been taken in relief of rates. In the reporters’ opinion 
the figures justify such a transfer, In comparing the amount set aside 
for depreciation with the total capital expended, it must be borne in 
mind that & large amount of the expenditure was incurred on account 
of assets, es perio from the late company, that will not require to be 
renewed, and the debt will be fully written off by the operation of the 
sinking funds, and it will not become necessary to raise further sums 
in order to replace these assets. In such assets they class goodwill, old 
ears, and horses, and the old tramway lines. The cost of horses has 
already been written off. The sinking fund also should be more than 
sufficient to provide for the expenditure on the land and buildings, 
The assets remaining that require to be maintained to keep the concern 
in working order are of a capital value of about £875,000. Thesum 
written off for depreciation, ete.— i.e., £50.331—is equal to 53 per 
cent. on this figure, and the sinking funds are also providing for the 
redemption of the expenditure incurred ou these assets. The city 
engineer is satisfied (having regard to the amounts charged for 
renewals and maintenance, £63,174. 6s. 8d., and the principle adopted 
for making these charges) that the amount set aside for depreciation, 
in view of the sinking funds in operation, is amply sufficient. The 
reporters consider it as much as, if not more than, a prudently 
conducted company would have written off. 


Bradford.—The report on the working of the city tramways for 
the year ended March En shows that the total traffic and other receipts 
amount to £173,534 ; the passengers carried to 41,000,000 ; car miles 
run, 4,013,191 ; receipts per car mile, 10°377d.; average length of 1d. 
stage, 1 mile 1,156 yards; route miles of tramway, 39 miles 645 
yards; and the electric power consumed to 6,067,587 units. The 
amount pail to the electricity and other departments of the Corpora- 
tion has been £28,952. The revenue account discloses the fact that the 
total expenditure has been £117,495, of which £39,755 went in wages, 
£24,956 in maintenance of rolling-stock, £5,758 in maintenance of 
permanent way, and £1,804 in maintenance of overhead equipment, 
the expenditure on electricity account being £26931. The gross 
income was £173,534, leaving a gross profit of £56,058. Against this 
has to be set interest on loans, sinking fund, etc., £36,188, leaving a 
net balance of £19,849. The capital of the tramways is estimated at 
£700,000. It will be remembered that at a meeting of the Tram. 
ways Committee held recently a general desire was expressed for the 
amalgamation of the committee with that of the electricity depart. 
ment, the ground being that the amalgamation would tend to greater 
efficiency and economy in view of the fact that the two committees 
are so closely connected in their work. The matter has come before 
the members of the Electricity Oommittee, but it has not met with 
much support, the idea of the appointment of & manager to look 
after both departments not finding favour. The committee decided 
to advertise for a successor to Mr. Ohattock, who was until recently 
the electrical engineer. The arbitrator о to determine the 
amount of compensation to be paid by the Corporation to the repre- 
sentatives of the Bradford Tramway and Omnibus Company, Limited, 
for the interference of the traffic of the company during the relaying 
of the lines and the fitting up for electric traction has presented his 
award. He determines that the company are entitled to £1,698. 7s., 
овоне with the sum of £77 as interest upon that amount from 
Feb, 1 last year, when the tramways were taken over. | 


Glasgow.—The ninth annual report of the Tramways Committee 
of the Town Council for the year ended May 31, 1903, has been issued, 
The result of the year's working shows that the revenue amounted to 
£656,572. 7s. 11d., and the working expenses, including depreciation, 
to £431,870. 2s. 11d., thus leaving a gross balance of £224,702. be. 
The revenue of the previous year was £614 413. 4s. lld., and the 
working expenses, including depreciation, £405,103. Os. 7d., leaving 
a gross balance of £209,310. 4e. 4d. This year's gross balance thus 
shows an increase of £15,392. Os. 8d. The gross balance of £224,702. 58. 
has been applied in meeting interest and sinking fund, etc., on cost of 
Govan and Ibrox tramways, interest on capital, sinking fund, and 
annual payment to the common good, these payments amounting in all 
to £124,425. 7s. The net balance remaining amounts to £100,276. 18s., 
out of which an extra payment of £10,000 has been made to the 
common good. Qn account of the high rates prevailing for electrical 
material during tho period of construction, £40,000 has been written off 
the cost of feeder cables and overhead equipment ; £25,000 has also 
been written off the cos$ of buildings originally constructed for horse 
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traction. The balance, amounting to £25,276. 18s., bas been added 
to the general reserve fand. It will be observed, the report continues, 
that the traffic revenue, although £40,373. 15s. 10d. in excess of the 
previous year, works out at 47d. per car mile less. It will also be 
observed, however, that the working expenses show a decrease of 
31d. per car mile. As the lines are extended and the service of cars 
increased, it is quite probable that the revenue per car mile may in 
future be still further reduced. It may be taken, however, that the 
working expenses have now almost reached а minimum. The amount 
of the capital expenditure account-on June 1, 1902, as reduced by 
depreciation, was £2,041,035. 193. To this sums falls to be added 
£227,514. 16s. 7d., being the net amount expended on capital account 
throughout the year. There falls to be deducted from capital expen- 
diture account the sum of £74,038. 14s. 7d., being the amount of 
the annual depreciation written off for the year, and the special 
depreciation, amounting to £65,000. The net amount expended on 
capital account as at May 31, 1903, was therefore £2,129,512. 1s. 

The total amount borrowed for capital purposes is now £1,889, 311. 12s., 
of which £48,000 was borrowed during the past year. The sum at 
the credit of the permanent-way renewal fund is £136.789. 9s. 7d. 
During the year £2,071. 5s. 9d. was expended under this heid. At 
the end of last year the amount at the credit of the general reserve 

fund was £383. 18s., this year the sum at credit amounts to £21,134. 

10s. 8d. During the year more than 13 miles of double track exten- 

sion has been constructed, and the total length of the tramways owned 

and leased by the Corporation now amounts to between 64 and 65 miles 
double track. During the past year the sum of £21,021. 4з. 5d. has been 
expended on the upkeep of the roadway between the tramway tracks. In 
addition to this sum, £55,516 has been charged against revenue, being 
the estimated annual expenditure necessary tor the renewal of the track, 
calculated at £450 per annum per mile of single track. The cost of 
repairs to the power plant and machinery was £4,249. 16s. 2d. In 
addition to this sum £20,555. 4s. 9d. was charged against revenue to 
meet depreciation. The total number of cars in stock is 611, and at 
present 70 additional cars are in course of construction The total 
cost of inspection and repairs of cars for the 12 months was £27,529. 
11s. 4d., and a further sum of £25,086. 11s. 1d. was laid aside to meet 
depreciation. The number of passengers carried exceeded 177 milliors, 
«i the distance traversed by the cars amounts to fully 14 million 
miles. The average drawing per mile із 14:19d. In exhaustive general 
remarks embodied in the report, the committee express satisfaction at 
the financial resulta of the first vear of exclusive electric tractión. The 
large extensions during the year, the lowering of fares, and the 
increased car service had all tended to keep down the earnings per car 
mile, but it was gratifying to note that expenses had also been con. 

siderably reduced. 


LIGHTING AND GENERAL. 


Bo'ness.—The generating station is to be erected on a site adjoining 
the gasworks, acquired by the Council some time ago. 

Whitby.—The Urbin District Council have decided to borrow a 
further sum of £2 500 for extending the electric lighting. 

Carmarthen. — Two electric companies intend to apply for a 
provisional order to supply electric lighting in the district. 

Aberdeen. —The Council have resolved to borrow a further sum of 
£65,000 for the purposes of the electric lighting undertaking. 

Ilkeston.—The Electric Lighting Committee will charge 2d. per 
unit for power and 4d. per unit for lighting for the first 800 units. 

Carnarvon.—Plans of the new electric light works have been 
adopted subject to their being approved by Sir Wm. Precce, the con- 
sulting engineer. 

Stokefieming.—The Parish Council have decided to approach the 
Urban Electric Supply Compiny, Dartmouth, with rega-d to their 
terms for lighting the village. | 

River Wear Commission.—The agreement between the Sunder- 
and Corporation and the Commissioners, relating to the laying of 
electric cables, has been sealed. 

Beckenham.— The Urban District Council have decided that it be 
вп instruction to the officers to invite fresh tenders for free wiring as 
soon as the Council’s Bill becomes law. 

8t. Albans.—The Corporation have received offers from three com- 

nies to take over their electric lighting order, and have appointed 

т. E. Macgregor Duncan to advise them thereon. 

Tolworth.—The now electric light works are now practically com- 
pleted, and will be formally opened on Aug. 11, after which date 
current will be available in the greater part of the district. 

Bootle.—At the last Council meeting sums to the amount of 
£13,000 were authorised to be borrowed for the supply of additional 
electrical plant required in the electricity station at Pine-grove. 


Brompton and Kensington Hleotrioity Co.—The directors 
have declared a dividend on the ordinary shares for the half-year 
ended June 30 last at the rate of 9 per cent. per annum (48, 6d. a 
share). 

Erith.—With reference to the proposed further loan of £20,000 for 
electric lighting, the Local Government Board have promised to 
sanction the borrowing of the money. A transformer station is pro- 
posed to be erected at Belvedere. 

Fire.—-We regret to hear that the buildings of the Westminster 
Electric Supply Oorporation in Davies-street, Oxford-street, received 
some damage by a fire which occurred on Tuesdsy. Captain Hamilton, 
the new chief officer, was in attendance. 

Argentine.—The Argentine Government have issued a decree 
authorising the construction of telegraph lines in the province of 
La Rioja between Patquis and Quines, of a total length of 411 km., 
for which a credit of about £11,654 has been granted. 


Charing Cross and Strand Hectrioity Supply Co.—The 
directors of the Charing Cross and Strand Electricity Supply Corpo- 
ration, Limited, have declared an interim dividend at the rate of 
8 per cent. per annum for the half-year ended June 30, 1903. 

Portsmouth.—The accounts of the Corporation’s electric light 
undertaking for the year ended March 31 last show that during the 
year £28,128 was derived from the sale of current, against £24,828 
ju the same source during 1901. The cost of EE rose by 

5,158. 

Goole.—The Urban Council have confirmed informal arrangements 
for the purchase of property in Edinburgh-street and Mason-terrace, 
the cost of which is estimated at £9 600, for the purposes of an 
electricity station, and will apply for sanction to purchase the 
property. 

Midlothian.—The District Committee of the County Council have 
received notice of a provisional order granting to the National Electric 
Wiring Company, Limited, powers within the whole of the parish of 
Inveresk, and a sub-committee has been appointed to watch the 
interests of the District Committee in the matter. 


Barnsley.—Mr. 8. E. Bastow, A.M.I.E.E., has resigned his 
appointments as borough electrical engineer and resident engineer to 
the Barosley and District Traction Company, and will shortly open 
offices in Manchester for Messrs. D. Bruce Peebles and Co., Limited, 
as their representative for the Manchester district. 


Stourport.—The Shropshire and Worcestershire Electric Power 
Company intend to apply for a provisional order to supply electricity 
within the Stourport district. The Urban District Council have 
decided to obtain expert advice and assistance in negotiating with the 
company the terms on which they would lay mains and supply 
electricity in bulk. 

Stepney.—The electric light was switched on to the Burdett-road, 
Mile End, last week, thus completing the present part of the instal- 
lation of the Stepney Borough Council. Cable-street and other river- 
side streets are next to be taken in hand. Up to the present over 
£150,000 has been spent by the Stepney Council on the work, which 
last year earned a net profit of over £5,000. 


Eton.—The Pumping Station Committee have adopted definitely 
the syetem of pumping by electricity, the six touts experiment 
being now concluded. The Windsor Electrical Installation Company, 
who have executed the work to the great satisfaction of the committee, 
have obtained the contract, the terms being 3d. per unit for the first 
6,000 units and 14d. for each unit in excess. 

Removals.— Messrs. Gent and Oo., wholesale manufacturing elec- 
tricians, Faraday Works, Leicester, have removed their London offices 
to more commodious premises at 3a, Upper Thames-street, two doors 
from St. Paul's Station. Mr. L. Gaster, consulting electrical engineer, 
has removed to 32, Victoria-street, Westminster, S. W. This notice 
appeared in our last issue, but the name was mis-spelt Gaston.“ 


Sunderland.—The estimates adopted by the Lighting and Elec- 
tricity Committee for the ensuing half-year show a total estimated 
expenditure of £11,339. 5з. 1d., and an estimated revenue of £22,747. 
2s. 114., the estimated gross profit being, therefore, £11,407. 17s. 10d. 
Of this, interest will absorb £3,877. lls. 10d., and sinking fund 
£7,500, so that it is ectimated that the net profit will be £30. 6s. 


Reigate.—At the close of the firat year of its installation—March, 
1902—the cost of the Town Counoil's electricity undertaking was 
£1,566, and the revenue only amounted to £955. The last quarter, 
however, shows an increase in the revenue of 50 per cent., and now the 
limit of the number of consumers the Council can at present provide 
for has been reached, and it will be necessary to extend the works. 


Hackney Technical Institute. —The governors of the Hackney 
Institute have made the following appointments: head of the physics 
and electrical engineering department, Alfred Hay, D. Sc., F. P. S., 
M. I. E. E., professor of electric technology and pbysics at the Royal 
Indian Engineering College, Coopers Hill; head of the chemistry 
department, E. О. Jee, D. Sc., F. I. O., F. C. S., assistant lecturer and 
demonstrator in the chemical department of the Borough Polytechnic; 
head of the natural science department, E. J. Collins, B.A., natural 
science master at Walthamstow Technical Institute. The institute 
will commence work next session at the new buildings in Hackney 
Downs, close to Hackney Downs Station. 


Bath.—On the presentation of the Electric Light Committee's 
report at the last Council meeting, Mr. Hatt said, in reference to the 
request by the committee that the Counsil should authorise them to 
accept tenders for the supply of additional switchboard, condensers, 
feed and other pumps and pipes in connection with the enlargement 
of the works, that the tenders for the supply of condensers, etec., had 
already been received and reported upou by Mr. Manville, who had 
recommended the acceptance of the tender of Messrs. Babcock and 
Wilcox. The tenders for the switchboard had also been received, and 
opened and forwarded to Mr. Manville. He could assure the Council 
that even if the highest tenders were accepted tbe cost would come 
well within the estimate. The report was adopted. 


Stock Exchange.—The Stock Exchange Committee have appointed 
Aug. 18 a special settling day for British Electric Transformer Com- 
pany (1903), Limited, 30,590 6 per cent. cumulative preference 
shares of £1 each fully and partly paid, Nos. 1 to 30,390, and 
69,114 ordinary shares of £1 each fully and partly paid, Nos. 50,001 
to 119,114; and ordered the South African Lighting Association's 
further issue of 1,000 shares of £10 each fully paid, Noe. 6,001 to 
7,000 to be quoted in the official list. Applications have been mad e 
to the Exchange Committee to allow the following securities to be 

uoted in the official list: Edmundson's Electricity Corporation’s 

rther issue of 20,000 ordinary shares of £5 each fully paid ; and 
Vickers, Sons, and Maxim’s, £1,000,000 44 per cent., second mortgage 
debentures of £100 each, in lieu of the script now quoted, 
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Wrexham.—The price of current for motors has been fixed at 24d. 
рег unit within the regulation area, and the minimum reduced from 

10 to 30s. The borough electrical engineer, in his last report, states 
that the units generated during June, 1903, were 29,094, as against 
8,164 in 1902. One consumer had been conneeted during the month 
20 lampe of 8 с.р. The total number of consumers now connected 
was 150. 

Hamilton.—The lessees under the Corporation—the Edmundsons’ 
Electricity Corporation, Limited—commenced their 24 hours’ con- 
tinuous supply on Friday last, and announced that they were in the 
position to guarantee a current for lighting and power at al! hours. 
Already the light has been very largely taken advantage of, and we 
are informed the consumers are satisfied with the result alike as regards 
cost and efficiency. 

Holidays.—We have received an advance copy of this year's issue 
of the Great Eastern Railway Com 36 handbook '' Holiday in 
Eastern Counties," edited by Percy Lin ley. Prominence has been 
given to some less known districts in East Anglia, and the illustrations 
have been made a 1 feature, and a list of East Anglian golf linke 
has been added. The little book is well got up and teems with useful 
information of all kinds. 

Willesden.—Lord Stanmore's committee of the House of Lords 
have ordered the report for third reading of the Bill which seeks to 
empower the North Metropolitan Electric Power Supply Company to 
parchase from the Willesden Urban District Council a power gene- 
rating station situated in Willesden, and to authorise the company, 
after the purchase, to supply electricity in bulk to certain bodies, 
including the Willesden Council. 

Finchley.—The engineer in his last report states that the buildings 
were sufficiently advanced to enable the work in other departments to 

. The contractor would probably finish at an early date. Two 
of the boilers had passed the preliminary test, and were being bricked 
in. He had arran for the work to proceed at all hours between 
daylight and dark. Oonsiderable progress had been made in the 
laying of the cables, and a large amount of jointing-up had been done. 


Luton.—The electrical engineer in his last report states that since 
June 19 7,293 units had been generated, an equivalent to 373 8-c.p. 
lampe and five motors of 16 h. p. connected, making a total of 110 
consumers with 7,776 lam а 21 motors of 64 h.p., and that at 
the present time over 660 additional lamps and seven motors of 17 h.p. 
were being wired. The number of units generated was an increase of 
88 per cent. over the number generated during the corresponding 
period of last year. 

Croydon.—The Lighting and Electricity Committee have adopted 
the report and estimate noted in our last issue, and application is to 
be made for sanction to the borrowing of £70,950. The borough 
electrical engineer's last report states that 11 applications have been 


received, being equivalent to 479 Vu lamps; 16 consumers have 
been conn , being equivalent to 694 8-с.р. lamps. Не appended 
the following : private lighting, current в ld, 1905, 51,141 


units (corresponding period last year, 55,630 units) ; public lighting, 
24,948 units (17,868 units) ; traction, 92,080 units (81,811 units). 


Guildford.—The Guildford Electricity Supply Compauy, Limited, 
have been requested to extend their mains by the main Epsom road 
to the village of Merrow. Оп account of the expense required they 
have asked the Council to allow them to erect overhead wires. The 
Board of Trade have no objection to this if the consent of the local 
authority is obtained. The matter has been referred to the Oounty 
Council, with an expression of the Rural Council's opinion that it 
was not desirable that electricity should be conveyed by means of 
overhead wires. The Inland Waterways, Limited, intend to apply to 
the Board of Trade next session for a provisional order to enable them 
to supply electricity in the Oouncil’s district. 


Carmarthenshire Electric Power Bill—In the House of 
Commons last week the Lords’ reason for having disagreed to one of 
the Oommons' amendments to the Carmarthenshire Electric Power 
Bill was considered. Mr. J. Lowther moved that the House do not 
insist on the amendment to the Bill providing that the expression 
"authorised undertakers” means any authority authorised by any 
general or special Act to undertake or contract for the lighting of 
streets, bridges, or (ua gn within any part of the area of supply 
as defined by the Act. е ground of the Lords’ objection to this 
amendment was that the expression authorised undertakers did not 
appear elsewhere in the Bill. The motion was agreed to. 


Egypt.—Messrs. Eug. Nahman and Co. have obtained from the 
Egyptian Railways Administration an order for the electric lighting 
plant of the Gabbery Station, Alexandria. The whole plant com- 

two groups of 55 arc lamps each, in series, and 200 incandescent 

to. e engine-house comprises three groups of Robey 's com- 

| а high-speed vertical engines and condenser; Babcock and 

Wilcox’s steam boilers with economisers ; and superheaters, series- 

ype dynamos, and aro lamps of the Brush Electrical Manufacturing 

pany’s make ; also two groupe of Crossley's oil-engines, and shunt 

dynamos of Brown-Boveri’s make. The work is being carried out 
under the supervision of their engineer, Mr. R. Levi, O. E. 


West Bromwich.—The Highway Committee of the Corporation 
have issued a report with respect to the lighting test between gas and 
electriaty whioh has been going on in the town's main thoroughfare 
for some three months past, and which has created considerable local 
interest. After the experiment had been carried out the respective 
committees submitted quotations of the prices at which they would 
be prepared to continue the lighting of the tramway poles. The 
committee, after carefully considering the matter, recommend that 
tlectric lighting by means of two 1,000-c.p. arc lamps on alternate 
poles be adopted from Oarter’s Green to the Beeches-road, and that 
the existing gas lamps be removed. The net cost will be £600 per 
annum. 
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Londonderry. At a special meeting of the Corporation last week 
a motion was carried in favour of issuing mortg of the rates for 
the purpose of carrying out the private electric lighting and power 
scheme at a cost of about £15,000. It will be remembered that the 
Local Government Board had sanctioned tho Joan, but the Board of 
Works refused to issue the money on the ground that the electri; light 
scheme was а commercial enterprise, and the Corporation could issue 
stock for both pur The Oorporation, however, found that stock 
could not be issued at the rate of iaterest and minimum price fixed by 
the regulations made under the Local Government Board under the 
Public Health Amendment Act, and therefore will issue mortgages on 
the rates. 

North-Western Eleotricity and Power Gas BilL—The pro- 
moters of this Bill intend to ask Parliament, now that Cheshire has been 
excluded from the operations of the company, for power to construct 
in Derbysbire, on lands purchased by agreement all the apparatue 
necessary for the production of electricity and Mond gas for the 
northern part of Derbyshire. It has been intended to supply Glossop, 
New Mills, Disley, Buxton, etc., from a generating station near 
Macclesfield. The striking of Cheshire out of the Bill prevented that 
being used, and no specific station was mentioned in the Derbyshire 
area, which is now isolated from the others. The capital of the com- 
pany, notwithstanding the restriction of its area of supply, will remain 
at its original figure of £1,500,000, aud the Bill has been ordered to 
be reported for third reading. 

Edinburgh.—A report is before the Works Committee in which the 
engineer says: ''It is admitted by all public authorities that the best 
illuminating effect is obtained by a judicious distribution of oom- 

ratively small-power lamps, rather than by the concentration of 

igh-power lamps at less frequent ceatres. The finest examples of this 
system are to be found in Paris, Berlin, Amsterdam, Cologne, and, 
in fact, one might say in all important towns and cities on the con- 
tinent of Europe, where incandescent street-lighting may be said to 
reign supreme. In order, however, that a comparison may be made 
between the present electrically-lighted streets of Edinburgh and high- 
power gas-lighted thoroughfares, I have gone carefully into the matter, 
and I am prepared to advise the Commissioners to offer to supply lamps 
yielding &n equal illuminating power to that given by the present 
electric aic lamps, including upkeep, lighting, cleaning, extinguishing, 
etc., at the rate of £10 per lamp per annum.” 

Bradford.—Last year's electricity fund revenue account shows a 

profit for the year of £40,057, against which £31,144 has been 
ebited for interest and sinking fund charges, leaving a net profit of 
£8,923. Of this net profit £8,436 has been appropriated to deprecia- 
tion account, leaving a surplus of £487. The total net profits since 
the commencement of the works in 1889 were £46,202, from which 
£31,911 was written off in respect of the depreciation of plant, leaving 
1 the sum of £13,291, which has been accumulated in 
accordance with the provisions of the electric lighting order. Havin 
regard to the very adequate amount provided under the head of 
depreciation (£32,911), in addition to setting aside £58,765 for extin. 
guishment of debt, it must be conceded that the remaining surplus of 
515,291 affords a sufficient argument from a financial point of view 
for the establishment by the municipality of this undertaking, which 
up to the present has proved itself capable of serving the public 
demand for this class of illumination and motive power. 


Walton-on-Thames. — The clerk reported at the last meetin 
that, on perusing the draft agreement forwarded by the National 
Telephone Oompany in respect of the proposed fire calls, he 
found it to contain а clause which would involve the granting 
of wayleaves over all the Council's property for that or any 
other contract. He sought to limit them to the present con. 
tract, but the company wrote that they would be unable to connect 
Walton and Hersham unless the Counsil granted a free wayleave over 
the whole road. They pointed out that at Weybridge the local Council 
had to a similar clause. The clerk observed that the company 
had always tried in their agreements to get something of the sort 
inserted, 0 18 that the Council objected to their putting up tele- 
ро poles promiscuously all over the parish. The Fire Brigad 

mmittee reported that they had received a tender from Mr. V. О. 
Badois, of Windsor, for the ко мош of fire calls at Walton for £40, 
and at Hersham for £14, with £2. 10s. per annum for maintenance, 
and the erection of a line connecting Hersham with Walton for 
£50. 14s. They recommended that the tenders for the Walton and 
Hersham calls be accepted, but not that for the connecting wire. The 
report was adopted, it being stated that no further steps would be 
taken in regard to the suggested arrangement with the Telephone 
Company. 

Hampstead. — With a view to improving the draught in the 
chimney at the electric lighting station, steam jets are to be fitted to 
two of the boilers, as ап experiment, at a cost of £30. No objection 
will be offered to the Bill authorising the Board of Trade to make 
provisional ordera for the supply of electricity in bulk by companies 
to local authorities and with reference to the compulsory power of 
purchase of land for generating stations. The borough accountant 
tepore last week that the receipts from the electric lighting under- 
taking for the Midsummer quarter this year amounted to £6,850. 
118. 3d., as compared with £5,853. 58. 4d. for the corresponding 
quarter last year. The chief electrical engineer reported that during 
the year ended March 31 the works costs had been reduced from 
1:89d. to 1:61d., or 28d. per unit; the coal being 12d. less, which 
alone amounted to £1,296 on the units sold; that the works costs 
were this year £17,390 against £16,785 last year, or an inorease of 
£605 for an increase in units sold of 465,301; the units sold the 
previous year (1901-2) being 2,127,173, against 2,592,474 for 1902-3 ; 
that these costs represented a percentage increase of 3°6 per cent. for 
21'8 per cent. increase in units sold ; that the total costs (excluding 
interest and sinking fund) were 40d. per unit less than the previous 
year—reduced from 2:69d. to 2°23d.—being £23,832 for 1901-2 and 
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£24,096 for 1902-3; that the actual average total cost (including 
intereat and sinking fund) per unit sold for 1901-2 was 4:064 , while 
for 1902-3 it was 5:92d.; and that the actual average revenue per unit 
sold for 1901-2 was 4°34d. against 4:554, for 1902-3. The Works 
Committee reported that the consumption of electric light in the 
workhouse was now normal. 

Manchester.—The members of the Electricity Committee of the 
Manchester Corporation made their annual inspection last week of 
several of the sub-stations and some of the work in progress in connec- 
tion with the street mains under the conductorship of Councillor 
Bowes, chairman of this department of the electricity undertaking. 
At the Hunt's Bank battery station Mr. Bowes speke of the advis- 
ability of doing away with it so far as the accumulators are concerned, 
and simply using the place as a balancing station. In that way a 
considerable saving would be effected. Mr. Bowes also gave some 
figures to show the magnitude of the committee's work. There were 
20 sub-stations, 12 within the city and the rest in the districts which 
the Corporation have agreed to supply with current. The total outlay 
for buildings and machinery will exceed £200,000. Ten ot the 
sub.stations are in connection with Dr. Kennedy’s installation of 
15,000 h. p. at Stuart-street, and the other 10 are in conjunction with 
Mr. Metzger’s extension of 12,000 h.p., which is now being installed 
at Stuart-street. The total length of mains on March 31 last exceeded 
288 miles of actual main and 633 miles of single cable (exclusive of 
service cable). The capital expenditure on mains amounts to £670,000. 
The area supplied by the present mains is approximately 18 square 
miles, but as the total area in which the Corporation have power to 
supply current will embrace 43 miles, it is evident, he thought, that 
the work of the department could not be regarded as approaching its 
completion, During the past 12 months the units of electricity sold 
for lighting and power purposes were 9,352,000, and for traction pur- 
poses 7,986,000—a total of 17,578,000. It is estimated that in the 
current year the total sales will reach 264 million units. 


Islington.—The last report of the Finance Committee contains the 
following report: ''It will be observed that in the estimate of the 
Lighting Committee provision is made for £9,912 as the cost of street- 
lighting by electricity. Iu our last half-year’s report we drew the 
attention of the Council to the fact that the price paid for current 
to the electric arc lamps—namely, 34d. per unit—does not represent 
the cost of production and maintenance, and that, as a matter of 
fact, there is а serious loss occasioned to the undertaking by pursuing 
this policy. Last year the loss amounted to £6,015. As we under- 
stand: that the Lighting Committee are about to recommend the 
Council to pay an increased price for current in order to prevent the 
recurrence of these deficiencics, we do not propose to add to the observa- 
tions which we made in our former report, but we trust the Council 
will see their way to adopt the Lighting Committee’s recommenda, 
tion, and so enable us to properly establish a depreciation fund (whic 
we would again remind the Council has not yet been started), and 
thereby comply with the obligations imposed upon and accepted by 
the Council in connection with every loan sanctioned.” The Light- 
ing Committee have reported as follows: ''We have had under con- 
sideration a report from the borough treasurer upon the accounts of 
the electric lighting undertaking for the year ended March 31, 1903, 
from which it appears that a heavy loss is caused to the undertaking 
by reason of the current for public arc lamps being supplied at less 
than cost price, thereby precluding the provision of a reserve fund for 
depreciation. The exact cost of production per unit of electricity 
during the past year as shown by the accounts was 4°44d., while the 
charge made to the Council is only 34d. per unit. We are of opinion 
that the Council should pay the actual cost of the electricity consumed 
for public street-lighting, and we therefore recommend that as from 
March 31 last the charge for public arc lamps be increased to the exact 
cost to the undertaking of production and maintenance." 


Liverpool.—The electric supply accounts, after paying interest, 
show a credit of £61,141. 14s. 8d., which has been dealt with as 
follows: sinking fund, £27,726. 58.; reserve fund, £10,000 ; renewal 
fund, £11,586. 9s. 8d.; contribution to rates, £12,029—£61,141. 
14s. 8d. The reserve and renewal fund has been formed for the 

urpose of providing depreciation, and it has now a credit of 
£83,243. 19s. The loans, the repayment of which is provided by 
the sinking funds, are for periods of 42 and 26 years respectively— 
£500,000 for 42 years, this being the sum borrowed to purchase the 
undertaking and provide working capital, and £1,000,000 for 25 years. 
The whole of this last sum has not been raised or expended. The 
accountant in his report says: ''With regard to the question of 
depreciation it is necessary to consider the diflerent classes of assets 
which require to be maintained in order to keep the undertaking in 
efficient working order, and the amount expended on these assets. 
The provision made for the redemption of the debt by the sinking 
fund 1s, we consider, all that is necessary for certain assets, such as 
goodwill, land, and buildings. The remaining assets of the company 
consist of mains, and machinery, accumulators, meters, anl elec- 
trical instruments. We are unable to arrive at the total expendi. 
ture on each class of assets, as the figures were not given 
separately in the company’s balance-sheet. In the last balance 
sheet of the company mains and machinery stood at £214,578. 
The amounts expended by the Oorporation are as under: mains, 
£371,549. 9s. 80d. ; machinery, £267,121. 19s. 5d. ; accumulators, 
£8,617. 9s. lld.; meters, £20,221. Os. 6d. ; electrical instru- 
ments, £3,648. 9s. 1d.; old company's mains and machinery, 
2214.578; Garston undertaking (stations, mains, and machinery), 
£39,069. 4s. 1d.—total, £930,805. 12s. 5d. The engineer states that 
the depreciation on mains is very slow, and that it is more than pro- 
vided for by the sinking fund in operation. It has, however, to be 
taken into consideration that in course of time, and as the demand 
increases, it may be necessary to replace some of the present mains 
and lay larger ones. This has already been required in some cases. 
The amount transferred this year for reserve and renewals is £21,386. 
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9s. 8d., this sum being equal to about 2'30 per cent. on the capital 
expenditure of £930,805, which is in addition to the provision of the 
s'nking fund. The engineer informs us that, having regard to the 
fact that about one-balf of the expenditure was for mains (nor requiring 
any further provision than that provided by the sinking fund), it 
leaves a large portion of the reserve and renewal account to provide 
for depreciation on machinery account. He ів of opinion that the 
course pursued by the committee, if continued, will leave the city with 
ап undertaking free of debt and in working order at the end of the 
period over which the loans extend. The depreciation allowed is at a 
higher rate than that provided by the old company." 


Electric Pumping in Collieries.—The Elswick Coal Company, 
of Newcastle-on-Tyne, have, we understand, placed a contract with 
Messrs. Ernest Scott and Mountain, Limited, of the Close Works, 
Newcastle-on-Tyne, electrical and general engineers, for a complete 
electric pumping plant for their North Elswick Colliery. The colliery 
company propose to take the electric current for driving the pumps 
from the town supply mains. The plant consists of a Scott and 
Mountain horizontal slow-speed, three-throw ram pump, delivering 
400 gallons per minute against a vertical head of 800ft., the pumps 
being driven by a Scott and Mountain multipolar continuous-current 
electric motor being placed at the shaft bottom, and delivering to 
the rising main to bank. The current will be taken from the supply 
company's mains to the shaft top, then down the shaft to the pumps 
in-bye, these cables being of sutficient capacity to transmit 150 h.p. 
at 500 volts, the cables being insulated and heavily armoured for pro- 
tection in the shaft. An installation of somewhat novel character, 
recently secured by the same firm, is for an electric conveyor of the 
Brothers type for conveying the railway material from side of the 
Victoria Falla on the Zambesia to the other, and also to be used in 
connection with the erection of a bridge which the Cleveland Bridge 
and Engineering Company are supplying. The electric conveyor con- 
sists of a hoisting and travelling gear, which runs upon a wire rope 
suspended from one side of the falls to the other, the distance being 
830ft., and the weight of the rope and the load is supported at each 
end by balanced cantilevers. The wire rope is being supplied by 
Messrs. T. and W. Smith, of Newcastle, and the cantilevers and other 
work by the Cleveland Bridge Company. The current for driving 
this plant is generated by a steam-engine and dynamo on one side of 
the falls, the current being conveyed across the falls by а hard-drawn 
copper conductor, and collected by rollers as the traveller runs along. 
We are also informed that Messrs. Ernest Scott and Mountain are busy 
with mining work, mo in hand for Walbottle Colliery, 
Consett Iron Company, Limited, both these collieries being in the 
Newcastle district ; also for Wigan Coal and Iron Company, Limited, 
near Manchester, the Llay Hall Colliery, North Wales, otc. 


New Issues.—The North Wales Power and Traction Company are 
making an issue of 50,600 shares of £5 each. From the prospectus, 
which 1 in another column, it will be seen that the scheme on 
which the company is based comprises the generation of electrical 
energy at a low cost by means of water power from lakes on Snowdon 
and in the neighbourhood of Conway, without steam power and the 
expense of coal. The current will be supplied to a short railway, 
subsequently referred to, which is to be extended and electrified ; to 
certain towns in the district of Snowdon, to local quarry owners, and 
in bulk to more distant consumers. Under the Portmadoc, Beddgelert, 
and South Snowdon Railway Act, 1901, the Portmadoc Company was 
incorporated by the name of the Portmadoc, Beddgelert, and South 
Snowdon Railway Company, with au authorised share capital of 
£270,000, and with borrowing powers. One of the objects of this 
company ів to acquire by su scription the whole of the capital that it 
may be found necessary to issue of the Portmadoc Company, which 
will own and operate the Portmadoc undertaking. Under the Act, 
the Portmadoc Company may abstract, 1 appropriate, and 
use the waters of Lake Lyldaw and Lake Teyrn, tud develop power 
by means thereof. The directors anticipate that the whole of the 
power not required for the railway and lighting purposes will be 
readily disposed of for use locally. The area of supply under the 
Act is the parishes of Beddgelert, Criccieth, and Ynyscynhaiarn 
(Portmadoc), but it is expected that the cheap rates at which the 
company will be able to supply energy in bulk will induce railway 
companies and other large consumers at a distance to take steps to 
connect with the company's system. Subscriptions for 55,500 shares, 
which is the minimum subscription, having been guaranteed, the lists 
will close for town and country to-day..—The Consolidated Electrical 
Company, Limited, are making an issue of 15,000 cumulative 6 per cent. 
preference shares of £1 each. This company was formed on April 16, 
1903, and is а reconstruction of the Consolidated Telephone Construc- 
tion and Manufacturing Company, Limited, whose business was taken 
over as a going concern. The authorised capital is £125,000 in shares 
of £1 each, of which 109,096 have been issued ав ordinary shares, 
and 904 ordinary shares are held in reserve for future issue. The 
objeet of the reconstruction was to provide the undertaking with 
working capital for the development of its manufacturing business, 
which is of a high-class character, and mainly with the General Post 
Otfice, the Admiralty, the War Office, and other Government depart- 
ments, railway companies, telephone companies, and municipal autho- 
rities. The reconstruction gave the company an initial cash capital 
(subject to payment of preliminary and legal expenses, underwriting, 
etc.) of about £28,000, of which about £16,000 is still uncalled. 
According to the prospectus, which appears in another column, the net 
profits of the old company for the last three years, as per the published 
accounts audited by Messrs. Deloitte, Dever, Griffiths, and Co., after 
deducting administration and all other charges, debenture interest, 
etc., were: 1900, £2,982; 1901, £2,474; and 1902, £2,497. 
Hitherto the dividend on the Anglo- Portuguese Company's shares has 
been restricted to 3 per cent., about £40,000 of profits having been appro- 
priated to capital purposes. The need for a continuance of this policy 
no longer exists, and future dividends should therefore be at a higher 
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rate, the surplus net earnings being equal to more than 10 per cent. on 
the share capital. A dividend of 10 per cent. on the Anglo-Portuguese 
shares would give the new company an additional net income of 
nearly £2,000 per annum. A trading profit of only 10 per cent. on 
the new capital brought into the new company as the result of the 
reconstruction, etc., would farther increase the income by about 
£2,500 per annum. These two additional sources of income, added 
to the profits above mentioned, would give a total net income of from 
£5,000 to £7,000 per annum, on which the preference dividend of 
£900 per annum would be a first charge. 


PROVISIONAL PATENTS, 1903. 


JULY 25. 

10232. Improvements in the manufacture of 
resistances. Thomas Edgar Weaver, 134, 
road, Moss Side, Manchester. 

16258. Improvements in rotors for electrical machines. 
Alfred George Brooks, 55,  Ohancery-lane, London. 
(Electricitats-Gesselachaft Alioth, Switzerland.) (Complete 
specification.) 

16294. Improvements in electrio aro lamps. Heinrich Beck, 
18, Southampton - buildings, Chancery - lane, London. 

. (Complete specification.) 

16300. A coupling for wires, cables, and the like adapted for 
use both for mechanical and eleotrical purposes. 
James Ernest Spagnoletti, 53, Chancery-lane, London. 


JuLY 24, 

16348. Improvements in electrical stop motion mechanism 
for textile machinery. Joseph Botsford Whitney, 
11, Southampton-buildings, Chancery-lane, London. 
(Complete specification.) 

16360. Improvements in means for breaking eleotrio circuits. 
Carl Bennett Auel and John Rudolph Spurrier, Westing- 
house-building, Norfolk-street, Strand, London. 

JULY 25. 

16388. An improved tumbler switch for electrical purposes. 
Veritys, Limited, and Daniel Evan Rogers, Victoria Works, 
Plume-street, Aston. 

10495. Improvements in telephone exchange systems. William 
Aitken, Milton-road, Edge-lane, Live: pool. 

16540. Signalling apparatus worked by alternating currents. 
Siemens Bros. and Co., Limited, Birkbeck Bank-chambers, 


electrical 
Claremont- 


Southampton-buildings, (hancery-lane, London. (Siemens 
und Halske  Aktiengesellschaft, Germany.) Complete 
specification.) 


16454. Improvements in shuttles and electrical mechanism 
for indicating approaching failure of weft in looms 
for weaving. José Reixach and Herbert Scott, 24, South- 
ampton-buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published August 20, 1908. 


1902. 

16419. Shuttles used in weaving for electrically changing the 
shuttle before the weft has become completely 
exhausted. Davidson. 

16489. Application of electric motors for automobile vehicles. 
Sefton-Jones. (Cantono.) 

16529. Apparatus for reducing attenuation of electrical waves 
in conductors or cables. Papin. (Date applied for under 
International Convention, Dec. 14, 1901.) 

16550. Controlling alternating electric currents for signalling. 
Thompson. 

16064. Trolley heads or collectors for electrically - propelled 
vehicles. Mercier. 

16695. Prepayment or coin-controlled electric meters. 
and Bastian. 

10904. Regulating devices for dynamo-eleotrio machines. 
Lake. (General Electric Company.) 

10097. Starting devices for induction and other electric 
motors. Lake. (General Electric Company.) 

17390. Clamps for trolley wires. Lake. (General 
Company.) 

17680. Electric aro lamps. Lake. (General Electric Company.) 

19066. Charging devices for electromobiles. British Thomson- 
Houston Company, Limited. (Cox.) 

18088. Electric transformers. British Thomson-Houston Company, 
Limited. (Everest.) 

18817. Electric motor control systems. British Thomson-Houston 

Company, Limited. (Mundy.) 
Electric transformers. British Thomson-Houston Company, 
Limited. (Moody.) 

18819. Electric switches and cut-outs. 
Company, Limited. (Badeau.) 

18021, Electric motor control systems. British Thomson-Houston 
Company, Limited. (Case.) 

19039. System of control for multiple-unit eleotrio trains. 
Von Zweigbergk. 


Harrison 


Electric 


18818. 


British Thomson-Houston 


Automatio lifeguard to be attaehed to electrio oars. 
Palmer. 

Automatic electric fire-alarms and generally applicable 
to heat-operated signalling and controlling devices. 
Venner. 

Electrio hcating apparatus. De Mare. 

Electrical signalling system for railways. Mills and 
Piddington. 

$3461. Magnetic apparatus for the distribution of current to 

eleotrio tramways and railways by road contact. 

Mills. (Diatto.) 

1903. . 


Electric power systems, especially applicable to rail. 
way and tramway vehicles. Thorn 

Electrically - operated railway switches and signals. 
Neclemaus. 

7713. Electric switching arrangements. Evans. 
Electricitüts- Gesellschaft.) 

Telephonic apparatus. Wood. 

Secondary or storage batteries. 
Chronik.) 

Brush-holders for dynamo.electrio machines and electric 
motors.  Johuson.Lundel| Electric Traction Company, 
Limited. (Lundell.) 

Electric driving mechanism for centrifugal machines. 
Evins. (Allgemvine Electricitaets-Gesellschaft. ) 

14558. Electromagnets. Lindquist. 

14575. Holders for electric incandescent lamps. Kleber. 


20886. 
20931. 


22233. 
22501. 


2393. 
6548. 
(Allgemeine 


9576. 


10298. Lake (Darling and 


11125. 


11826. 


— —— 
COMPANIES’ STOCK AND SHARE LIST. 
Name. ш" Last price 
Commercial and Industrial.— £. £ 


Alliance Electrical Co., 5 
Aron Electricity Meter, 
British Insulated and Helsby Cables, Ord., 1-109, 
6 per cent. Cum. Pref., 1-100,000 ................ 54 185 
44 per cent. Mortgage Debentures .............. 100 . 102-1 

British Thomson-Houston Co., 44 per cent. Ist Mort. Deb. 1% 


rcent. Cum. Pref., Nos.1-70,000 1 .. 4-4 
p.c. Cum. Pref. Shares, 1-125,000 1 .. 1 4 
000...... А 


IN ii "ees caccia] || ]) ||] n 101-106 
x доза Elec. and Manuf., 6 per cent. Pref., 5i-6 
4 per cent. Mortgage Debenture Stock .......... 00 100-102 
Brush Electrical Engineering, Ordinary, Nos. 1-105,731.... 2 1-14 
— Non. Cum., 6 per cent. Pref. .................... 2 HE 
44 per cent. lst Debenture Stock ................ 100 99-1 
44 pet cent. 2nd Debenture Stock ................ 100 87-92 xd 
Callender's Cable, ОРебепшгев............................ 100 106-110 
Gain, reb DOT Ur ð A REX NR SS 5 114-125 
b per cent. Pref. ................................ 5 rn 
. Orompton апа Со. ...................................... 8 us . 
5 per cent. Debentures .......................... 100 .. 101-1 
Edison and Swan United, A" Shares, 1-99,261 .......... . 4 
„A“ Shares, 01-017,159 5 


4 . Ll- 
5 per cent. Debent uren 100 .. 78.80 


4 per cent. Deb. Stock, Red. .................... 100 71-75 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 14-13 xd 
7 per cent. Cumulative Pref. .................... 2 3 
4 ner cent. Регр. Jat Mort. Deh. ................ 100 -102 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 90-95 xd 
General Electric Company (1900), 5 per cent. Cum. Pref... 10 94-10 
4 per cent. 1st Mort. Deb. Stock ................ 100 99-102 
W. T. Henley's Telegraph Works, Ordinary .............. 5 14-15 
44 per cent. Ргеѓегепсе.......................... 5 5. 
10 per cent. Debentures ........................ 100 108-112 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 184-1 
4 per cent. Debentures .......................... 100 100-1 
Parker, Thos., Limited, Ordinary ........................ 10 144-154 
Telegraph Construction and Maintenance ................ 12 32-35 xd 
b per cent, Bonds .............................. 100 160-103 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. 2751 
44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 .. 118- 
Bournemouth and Poole, Ordinary ...................... 10 215 
44 per cent. Cum. Pref., 7,501-15,000 ............ 10 10-11 
——— 6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 105-11 
44 per cent. Debenture Stock, Red. .............. 100 102-1 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
Ist Debenture Stock, Rede q . 100 102-105 
Brompton and Kensington, Ordinar . 5 .. 104-11 
7 per cent. Preference ...................... ss. 9 . 104-101 
Calcutta Electric Su 500 Ordinary, Nos. 1-40,000.... 5 5 65.34 
Nos. 0 00 % hh ³ðAůů oa ening RS Sie 5. us -8 
Cambridge Electric Supply Company, Ltd., £lOOrd. .... 8 .. 14 
з А i £10 Ord. .... 6 .. 1 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 106-109 
Charing Cross and Strand, Nos. 1-70,000 ................ 5 9-95 
44 per cent. Cum. Pref. ........................ 9 .. 54-6 
“ беу Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 41-5 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 104-106 
Chelsea Electricity Supply .............................. 5 91 
44 per cent. Debentures ........................ 100 107-110 
City of London, Огёїпагу................................ 10 103-114 
6 per cent. Cumulative Pref. .................... 10 13-14 
9 per cent. Debenture Stock .................... 100 121- 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.).. 100 .. 102-105 
County of London and Brush Provincial, Ordinary........ 10 fos 8-9 


6 per cent. Cum. Pref. .......................... 10 .. 

44 per cent. Debentures Prov. Certs. Allpd. Rd. 100 .. 109-1 

Edmundsons' Electricity Corporation, Ordinary, 1-50,000 .. > .. 
6 per cent. Cum. Pref. .......................... 9 


44 per cent. First Mort. Deb..................... 100 106-1 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p. c. Cm. Pf.,1-30,000 5 afd 

5 per cent. Debenture Stock, Re 100 
Folkestone Electric Supply, Ltd., Ord. Nos. 1-10,000 ...... 5 

44 per cent. First Deb. Stock, Red. .............. 100 100-1 
Hove Electric Lighting, Limited, Ord., 1-15,000 .......... 5 8-9 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 { » Е -11 


———— per cent. Debenture Stock Red 
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Kensington and Knightsbridge and Notting Hill .. . 100 .. 105-106 British Electric Traction, Ord. , 1-300,000 & 60,001-90 — 10. 11-1 

Kidderminster and dos Elec. Lighting and Traction, Pref. 10 .. 104 ——— 6 per cent. Qm, È ' | 100000 i basi 10 „ 1115 

. Ur ery 22 8 5 а. * nm 5 per per cont тре 1 tapes ... 100 . 1241 

per cent. Pfef. in . T 6 | enos Ayres and Belgrano Tram., -100,000 ........ - 2 
4 per cent. E Mortgage Debenture Stock, Red... 100 .. 10-102 — “А” per cent. Cm. Pf E 5 М “ ЧЕЧ 
Metropolitan, Ordibary ............. eee 10 .. 1741 —— “ B"6 рог cent. Cm. Pf., 1:27, „ 5 be 
5 per Sen F rot Mort rigage Debenture Stock .... 100 .. 108-11 5 per cent. Deb. Stock, Red. ANS S. 100 .. 1%- 
yy per cent серво nture, Red. .......... 100 .. 97.100 сто Cert., all pad — n 100 .. 98-101 
Newoustle-npon-Tyne lectric Supply, Ordinary... Оте 5 . 100-103 Cape El gtric Tramwa $, Nos. 1-480,000 .................. 1 2 2-24 
. eco. 4 .. 102105 City of у нра mways, 5 per cent. Cum. Pref..... 10 .. 5- 

Notting H Hil Blectric Lighting CFC 10 .. 13-14 4 per cent. 1st Mortgage Deb., 1-5,000 (1917) . 100 .. 99-1 
——— 4 per sant. t. First Mort. Debs. ba. Nos Хо. ET рл). . 100 .. 99-102 Colo ро Electric Tramways and Lighting, 5 per cent. 1st 

Ожога Electric, Ordinary, 1-96 and 407-14,510 ............ 5 .. 5-6 e Debenture Stock, Red. .................... 100 .. 102-105 

4 per cent. Debenture Stock .................... 100 .. 98-101 Cork El ectric Tramways and Lighting Co., Ordinary ...... 10 .. 15-34 

Royal Electric союу, of Montreal, ii per cent. и. 5 per cent. Cum. Ргтеў........................... 10 . 11 

Shares Mo irio бару e e .. 100-102 Debentures ³•˙⅛ñ;] ee ꝛĩðW. v ier 25 
Smithfield Markéts Electric За ytd., Ord., 1- “18,600 .. "6 e 34-39 Dublin United Tramways (1896), Ord., Nos, 1-60, 000 . 10 .. 13-14xd 
в "s стро кеш Debenture Въ % 0 ss тл ха 6 per бош Fret, Hos Мак 5,000 ee 10 .. 14415 
opdon, Ordingry ...,.............. VA is . per cen ort. De .100 .. -97 
. James's 992 Pall all dial a 101-20,080 .......... 5 .. 15-16хӣ Imperial Tramways, Отӣіпагу............................ Є 
7 1 por cent. f 5 .. 8-9 6 per cent. Cum. Ртеї........................... oe us 11271 
ы per 8 cent. Deb. iMi . 100 .. 96101 per cent, Deb. Stock ........................ 100 . 11 

Urban ке rio Ва upp ly 0., Ordinary 8-30,007 . 5 .. 5-54 Isle of Thanet Electric тошма sand Lighting, 5 рег cent. | 
—— 55 сеп. Cumulative Preference, РЧА 5 5-54 Cum. Pret, Nos. 30,001-60,000 ........................ 5 .. 4.4 

Westminste MI cien 6 .. 0 ха per cent. шан „„ um v 9 
—— 6 per cent. Cam. Pref., 110,101-158,251 . — 68 Kiddermlutterand District Lighting and Traction, Pref... 5 .. A4 

London ше l per eg or Cum.Pref. ........ 1 M 1 412 
= rcent. lst Mt өс ss 
Electric Railways. магор n Electric Trama. 1583888015 re 001-і id. ove! f — 3/16-6/16 
w€9*9006099009050209070009»9* оо зо оа 00 ee 03-106 per cen um 6 o 2 i1 

i Percent РЫ... „ 3 10 с: 102106 Maw Ganora) Traction, Ordinary ——jL(j— * ²ͥ: nnne гр 
— deferred ...................... 100 . 105-108 6 per cent. Cym. Pref. . ү 5 3 

4 p.c. Deb. Stock (Prov. Script Certs., fully pald).. 100 .. 115-118 6 per cent, H Mortgage bare ert 84. (Regd.). 100 — „88.95 

City and South London, Consolids Ordinary кеке . 6565 Oldham, Hyde 5 ——— — — 104-1 

4 per cent. Debenture E i | ge 116-119 "ED шорта (W.A) s: conl: Мо р МЇ. 10 — А 
—— 5 por cont. Prof. Book S] .... ...... ...... Ий — HEIN terles Electric Traction UE ALS с 2o а 
— M CAE / нине к 100 .. 126-129 б per cent, Cum. Pre Vf.. Шош 15 
A rie! w ы. "CENT r сөп nture — — 102-1 
пагро ойы py ots Pe ТЗП = 2 HEY [emm tai Traction and oe йыры 
—_ 4 cant, Mortgage Debentures, Red., 1-1,700 .. ino a 9180 m Ї 6 per cent TCG... - } 
Waterloo an t U nary ae 02 „% % CO овоо 66 „% во 0 0 „ оо ооо шз = 47 per cent. Debentures Bicok . dopa 100 p.c, 
Eleetric Tramways.— 
ine, 1-260,007 > 5 44-42 . 
entine, I- s 23 - 
ackpool an өө ramroad L O O оо в зоовоооее ee Defe озо оо овоо ов оосо оооо оса оо оо оо овоо oes 
Brisbane 1 Invest., Lim., Ord., 1-16,000 улен ese. 5 . A 6 per cent. m. Firsi Prof ——— menn DL 1514 
бө att. Dei Cum. Pret. ‚Ко. 1-7 eaae en Me we 5 we —— 6 ber cent. Cum. Second Pref. **«900900690 9.9 ener os 10 an 13-14 
per cént. Deb. Stk. Тло... 159.805 100 .. 100-1 b рег cent. Non. Oum, Third Pref. .............. » 

British їчөһ colum ia Eleótrlo Peer, Co., Ord., Nos, 1-20,000 100 .. 69-72 —— $$ per cent, Deb, Stock, Rel... ĩ 100 . 96 
——- Non. 5 per cent, Pref., Nos. 25,001-38,600 . 100 .. 92-96 — 4 ver cent. Deb. Stock, Rd.... 100 „ 101-105 
—— 4 per cent. 1st Mt. Debs., Nos. 1-6,250, of £40 each 40 .. 104-105 p. | Oriental Telephone and Mlectric Company ß l — 13/16-15/16 

TRAFFIC RETURNS AND RUIN FOR ELECTRIC RAILWAYS AND TRAMW AYS. 
| ‘Traffic Returns for Increase or Miles of Accounts for past year. 

week decrease. single track К | Cost 
| open. — — ———————— | per 
Line А : RRA үә, 5 " ы Reosipts er car 
| А urren | Tota assengers ar miles as- ar ile of | mile, 

Ending 1905. | 1902. Week, | year. 1905. | 1902. | Ending receipts, carried. run. s'nger| mile. | track. 
56 | ny Ta ake 8 1 2 £l K NM 68 1 355 EN M жоя! 9 peas T 94,641 р = | а 1 Eo. Y 4 
ДОЮ. эг» TT Aug 25 „S1 — + 1,97 ` Мау 5 $ 9,089, 794, з ‚9 6'1 

8 „ = S | zs 8 6 | Sept. 25 12,505 | 2,979,276 | 290,099 | 1-00 10.84 1560 | 4-7 

Birmingham Tramways ........ » 1 OMM 4,881 + 231 + 7,269 64 64 — — E — — — — | — 

oro = a eres ЫР : 24 | 24 March 250 40,964 | 7,234,106 | 826,558 | 1-36 |1187| 1,705 | 7-44 

r = = = - 17) | 16) „ 31211168 | 6,169,121 | 784,443 |152 |108 | — = 

2 — Vlestwood Tramways) ,, 1| 1176 | 1,183 |- 7|+ 271 164| 164| Dec. 31 30,923 | 2,049,677 | 584,989 |362 12.88 1,932 | 699 

Bolton Corporation " 1| 1791 | 1609 | + 182 + 4,810 | 25 | 25 | Магсһ31| 85,704 | 17,761,605 | 1,896,247 |1015 | 10°75| 5,450 | 587 

Boufnemouth Corporation......|July23| 1,009 = m = 10 — he n = = КЕБЕ Е 

C EI еген Aug. 3 4,025 5,590 | + 615| + 7.938 39 = = | zx | жез. | 8 э — | — 
нор С sorporation eee 5 1.033 998 |+ 35 4 „7 6 — „ 311 — | 10,432,508 | 1,031,928 100 | 10-40 ра 

Вг1збо1 Tramways Company .... July 31| 5,114 4,847 | + 267 — 514 | 5l4 Dec. 31/223,480 | 41,192,899 5, 124, 114 | 1°30 "58 | 4,348 — 

Burnley Corporation .......... | Aug. 1 225 68) | + 145 — - — — =- = = Ка: — 

| | | | 

Cardiff Corporation ............ „ 1| 2,155 1,555 98 | --12,515 - - — — | — — — 

Carljple Wan Company....| — "i Mes Á me ҮЗ nS ME 2,216,585 | 320,129} * * 

Central Lopdon Railway........ Se oh) АДЫ 5,981 | + 194 + 255% 6 | „ 311567,220 | 45, 305, 110 | 1 276, 6,9718 66°6 a| 59,076 3550 

City айа Söuth London Railway) ß 2,555 2,6 17 - 142 1,068 68 | „  51/165,003a| 19,069 5190 | — x — | — — 

. T. and L. Company .... July 30 737 788 91 027 — — - | = , | — | — —| — — 

F “Ую 20 245 23 113 | 7-25 March 31g| 12,341 | 2,360,755 | 254,279 125 |1165| 1,707 | 936 

Dover Corporation ............ Aug. 1 270 276 — 6| + 121 3 = — — | zx — | — ч E 

Düblin& Lucan Electric Railway 2 132 128 + 4+ 5А — Dec. 51) 5,796 564,196 | 102,087 |581 |1562 859 | 7-68 

T., electric cars July 31 4,411 | 4011 |+ 400 548 777 Pal ree 3.133 3 42 эз | g- i ; 

8 e mysi Tet) 1.955 f 101 %% | 46 | 46 | March 51 125,121 | 24,553,133 | 3,429,356 |125 | 882 2,741 | 506 

Dundee City Tram ways iv С 854 718 | 4- 116 — 22 22 May 15 35,874 9,084,522 752,814 093 |11:276| 1,630 | — 

East Ham Corporation ........ Aug. 1 657 19] | + 166 1075 | 7:52 | March 31 25,541 9,971,337 650,224 "61 9°35 | 2,357 

orth U.D.C. ЕЛҮ -- — — a => | =- = = — — 
S e Corporation . 5 „ 1 12,408 | 11,167 | 41,241 415,635 | 124 101 May 358,200 177,179,549 14, 008.750 — m ИНЕ 
Halifax Corporation . 504 | 273 az — — e d i e xs | 
Huddersfield Corporation ea asse — $1 Ó9 March 51 56,631 9,758,213 1,218,539 | 14 | 11°14 1,618 | 6 38 
Hull Corporation, E. 8 „ 1| 1827 | 1,681 | + 14% + 2,017 | 19 | 19 „ 31 87,707h| 21,065,999 | 2,218,696 | 1-00 | 949| 5,003 | 5:07 
Ilkeston Corporation July 29 190 = = s - = | = 8 = о 15... == 
ly Corporation ........ : = | $ 5 е : eg ES. x» * Mr — 
1 E У „bebe ss Aug. l| F., 687 6,514 655 | + 5,951 77 March 25 262,656 57,259,779 | 5,775,601 | 1°11 | 10°91) 3,283 < 
Liverpool Corporation.......... July 25 | 10,815 | 10,215 | + 575 | +11,082 | 101 95 Dec. 51 504, 504 108,906,472 11.7 05,425 111 | 10°34, 5,000 6:88 
Liverpool Overhead Railway... | Aug. 2| 1,728 1.694 + 34 + 505 154 | 154 June 30, 79,252 | 10,466,726 986,185a | 1°82 |19:30a| 5,110 | a 
Newcastle-on-Tyne Corporation July 25 3,603 2872 |+ 637 — 56 36 Dec. 19 127,802 28,411,899 2,767,444 108 | 11:08 | | 5,551 | — 
Portsmouth Corporation........ 29 23 Sept. 50 47,651 | 9,168,157 868,157 | 1°24 |1517 | 1,645 | — 
Rochdale Corporation .......... 2 15 164 i 4 March 51 5,416 925,281 127,456 1°38 | 10°27 — 7°66 
| | 
Salford Corporation а € 7 = — 72 : ET MA Єў ee чесе — * 
Sheffield Corporation .......... Aug. 2| 4,697 — — 534 | 464 Маг. 250 216,09 | 56, 812 039 | 4,926,085 |0304 10*428| 7,510 | 705/ 
Southampton Corporation ...... July 2 5| 1.115 995 | + 119 — 11 11 „ 31 35,874 9,084, 522 152,814 |0946 |11:456| 5,760 “es 
Sunderland Corporation ........ Aug. 2 1,546 | 1,478 |+ 68| + 756 1848 1718 „ ,91| 59,950 | 15,987,121 | 1,270,957 |103 | 115 | 3,243 | 645 
Wallasey U.D.O, ossduanenseees ar 858 795 |-- 45| + 1,701 |105 |105 „ 519 31,307 5,690,578 654,559 |132 | 11° 47 | 2,981 | 697 
| 


* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. & Train mile, 
шешн А Half-year’s figures, e| Include ral and tram, f Including one section of horse traction, g 1905. 
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NOTES. 


Junior Institution of Engineers.— We would 
remind our readers that the summer meeting of the above 
institution is to be held at Sheffield, commencing on 
Monday, Aug. 17, and concluding on Saturday, Aug. 22. 
The first day’s proceedings will be opened at the town hall 
at 11 a.m., when the Lord Mayor will welcome the members 
to Sheffield. 


The London Traffic Commission.—We are pleased 
to hear that the members of the Royal Commission on the 
London traffic continue to inspect the points of worst con- 
densation in our publie streets. They are aided in so doing 
by the Automobile Club, who place motors at their disposal. 
We believe that these rides through London have convinced 
the Commission that the traffic is much impeded by electric 
lampe placed in the middle of the road over refuges, as in 
Piccadilly. 

British Association.—We would remind our readers 
tbat the British Association meeting is to be held at 
Southport, commencing on Sept. 9, with Sir Norman 
Lockyer as president. The meeting this year is likely to 
prove of exceptional interest, for the annual International 
Meteorological Congress is to be held at Southport at the 
same time, so that а large number of distinguished foreign 
scientists are likely to attend the meetings of the British 
Association. 


Tunbridge Wells Telephones.— At the last meeting 
of the Council it was urged that the National Telephone 
Company had infringed the terms of the agreement made 
with old subecribers when they took over the municipal 
undertaking. In this agreement unlimited service for £6 
per year was promised. The company are now demanding 
5s. extra as stamp duty. The town clerk is to look into 
the matter. In the course of the debate it was said that 
the service had become much less efficient since the transfer. 
This is naturally to be expectcd as а consequence of the 
removal of competition. 


Solence Research Scholarships.— The Royal Com- 
missioners for the 1851 Exhibition have made 15 awards 
tbis year for science research scholarships of £150 per 
annum. These are held, as а rule, for two years, subject 
to a satisfactory report of progress after the first year. 
The recipiente hail from 12 of the principal colleges in 
the provinces and one in London. We are glad to see that 
the remaining two scholarships go respectively to students 
at the McGill University, Montreal, and the University of 
Sydney. The Commissioners have continued for a second 
year 15 scholarships granted in 1902, while six granted in 
1901 have, for exceptional reasons, been renewed for a 
third year. 


The Heligoland Lighthouse.—Germany is remark- 
ably proud of the success of the new electric flashlight 
which has been erected on the island of Heligoland. It 
will be remembered that this island was transferred by us 
to Germany some years ago. Thus, with a view of sup- 
porting home industries, the new lighthouse equipment is 
entirely of German manufacture. It is claimed that it is 
fully equal to the best French revolving light. The 
apparatus consiste of a revolving parabolic reflector made 
by the Schuckert Company, which is said to give 50 million 
eandle-power. The flashes are a tenth of a second in 
duration, and succeed each other every five seconds. The 
light has been observed at a distance of 40 miles. 


Heavy Electric Locomotive.—There has recently 
been turned out at the works of the General, Electric Com- 
peny in America what is stated to be the largest and most 


| powerful electric locomotive yet built. 


It weighs 180 tons, 
and is designed to haul a freight train of 1,500 tons up a 
grade of 13 per cent. The capacity of the motors is 
2,000 h.p. The locomotive is made up of two units, each 
weighing 80 tons, and is во arranged that any number of 
units may be coupled together, making it ав much larger 
as is desired. All the units are controlled from the one 
place. "There are eight 42in. driving wheels on each unit, 
making 16 driving wheels оп the locomotive. It is to be 
used in the tunnel of the Baltimore and Ohio Railway at 
Baltimore. 


Value of the Ampere.—4Acocording to an American 
exchange, four professors of the University of Michigan 
have made arrangements to determine the exact value 
of the ampere. If the experiment be successful, the 
Government will be asked to change the present law stating 
the valueof the ampere, which is the amount of current 
that will deposit 1:118 milligrammes of silver a second 
from a specifically prepared solution of silver nitrate. This 
is the law also in European countries and is slightly in 
error. Scientists have several times attempted to correct 
the last figure. The Michigan professors have constructed 
an absolute dynamometer which is not affected by heat, 
eold, moisture, or gravitation. No instrument quite similar 
has, it is said, ever been used before. 


St. Louis Eleotrical Congress.—The International 
Electrical Congress in connection with the Universal 
Exhibition at St. Louis next year has been fixed for the 
second week in September. The congress will last from 
the 12th to the 17tb, and will meet under the presidency 
of Prof. Elihu Thomson. It is proposed to divide up the 
congress into eight sections, the first of which will deal 
with general theory, both mathematical and experimental. 
The other seven sections will have to do respectively with 
general applications, electrochemistry, electric power trans- 
mission, electric light and distribution, electric transporta- 
tion, electric communication, and electrotherapeutics. It 
is hoped that all the electrical associations and institutions 
of the States will meet at St. Louis during that week. All 
communications respecting the congress should be addressed 
to the general secretary, Dr. A. E. Kennelly, at the 
Harvard University, Mass. 


Mediæval Opposition —Truly extraordinary is a. 
story of the failure of an attempt to establish a telephone 
service at Saint-Etienne des Gres, situated in the Tarascon 
district. The necessary apparatus had been packed all 
ready to start for the village when the carter heard that 
the inhabitants, being under the odd impression that the 
invention was the work of the Evil One, were determined 
to oppose its entry, and were resolved to arm themselves 
with their agricultural implements, and to make a fight of 
it. The man said that he was williag to confide his cart 
and ite contents to the electricians, but that as for himself 
he would not risk hislife in such an adventure. А telegram 
was forwarded to Marseilles asking for instructions, and 
the reply came that the cart was to be left at Tarascon 
What the sequel to the present deadlock will be remains to 
be seen, but meanwhile the good people of Saint-Etienne 
des Gres stoutly declare that they will have nothing to do 
with the telephone, which is **a diabolical machine.” 


Niagara Cable Conduit.—It will be remembered 
that in January last the whole of the Niagara Falls 
works were shut down by the burning of the cables 
which connected the two portions of the generating 
station. These were carried over a covered bridge, which 
served to concentrate the fire and to render it inaccessible. 
In order to replace these mains, a cable conduit 805ft. long 
was built over the canal, having 24 ducts. This was 
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erected at once to enable the supply to be resumed. A 
new conduit is now being constructed, which will have 
60 3}in. openings. These ducts аге to be laid in groups 
of 12, with just sufficient concrete to hold them in place. 
This construction has been adopted to get as much ventila. 
tion as possible, so as to get rid of the heat due to ohmic 
loss in the copper. The ducts will also be ventilated by 
means of openings into a walk which is laid over and a 
little above the conduit. When this work is completed 
the old bridge will be taken down. 

Platinum.—The report of the United States Geological 
Survey for the past year shows that the production of 
platinum from ores found in that country has decreased 
enormously during the year. In 1901 1,4080z. were pro- 
duced as against only 940z. in 1902. Platinum in the 
United States in recent years has only been obtained as a 
secondary product chiefly from gold placer deposits in 
Trinity and Shasta Counties, California. It is reported 
that the metal occurs, though not in commercially rich 
deposits, in many other gold placers of California, as well 
ав in Washington, Oregon, Idaho, Montana, Colorado, and 
Alaska. The Rambler Mine, Wyoming, continues to attract 
attention, and during the year a considerable quantity of 
the metal was collected, but not marketed, by the Waratah 
Minerals Company at Kerby, near Grants Pass, Josephine 
County, Oregon. It would seem from the above that there 
is not much chance of the price of platinum being reduced 
by an increased output in America. 

City of London Electrio Contracts.—The final 
appeal in the long-drawn-out case between the City of 
London Electric Lighting Company, Limited, and the 
Mayor, Commonalty, and Citizens of the City of London 
was concluded in the House of Lords on Aug. 8. The 
result was that the decision of the lower Court stands, 
which condemns as unsound two of the agreements 
between the company and the Corporation, and confirms 
the third agreement, which was originally made between 
the Laing, Wharton, and Down Construction Syndicate 
and the Commissioners of Sewers. We have gone into 
this question so frequently that there is hardly need to 
again refer to the matters in dispute. We would conclude 
by saying that, however legal the result may be, it does not 
conduce to the credit of the Corporation of London. We 
should rather have expected a body with the reputation 
which this Corporation holds to stand by its contracts on 
which the public have expended money, even if these con- 
tracts were invalidated by a legal quibble. The only 
logical conclusion of the present case is that all prominent 
men within the city of London who are, or who are likely 
to become, common councillors, should be debarred from 
holding any skares in any limited liability company having 
the city of London in its sphere of operation. 

Electrical Protection of Safe Deposits.— The 
protection of the safe deposits in the United States 
Treasury Department is by electrical means, the aim and 
effect of which are to guarantee that if any attempt is 
made to enter the strong rooms where the deposits are 
kept an alarm shall immediately be given. The vaults 
themselves are lined with hardwood, tightly joined at 
every corner. Inside this lining is laid a thin coat of tin- 
foil, and on the tinfoil is placed a fine netting or screen 
of wires, every wire of which is carefully joined and highly 
polished. Over this screen of wire mesh another lining 
of hardwood is placed. The wires run continuously in 
every strand, from the floor up the side, and join corre- 
sponding wires at the ceiling of the vault. At a point 
on top there is a feed wire, which connects with the wires 
of the netting and forms a complete circuit. This feed 
wire is run from the vault to the central station, which 


generates alternating current. Three times every five 
minutes it is varied, so that no succeeding five minutes 
will correspond to another five minutes. A contrivance is 
placed at the top of the vault which will automatically 
give notification at the central station if the electrical 
apparatus fails to work, or if the currents fail to charge 
all the wires. Thus, if the walls, ceiling, or floor of 
the vaults are tampered with, an alarm is rung at the 
station. 

Selenium Cells. — Prof. Ruhmer's photo-electric 
selenium cells have been given the benefit of prolonged 
trial and experiment in the German navy in connection 
with light telephony. In the method adopted а beam of 
light projected by a parabolic reflector falls on another 
reflector connected with selenium cells and a telephone. 
Changes in the intensity of the beam of light can be 
effected at the sending station by superimposing on the 
electric light current the current through the telephone of 
the speaking station. This is sufficient to indicate the 
general principle of the method. These variations in light 
are recorded by the selenium cell at the receiving station, 
and are reproduced again as electric differences through 
the receiving telephone. The success of such experiments, 
however, depends on the trustworthiness of the selenium 
cells. That is by no means a fixed quantity, and the 
method is still a laboratory rather than a commercial 
success. A more novel use of selenium cells, and one which 
is very appropriate to their name, has lately been made by 
Prof. Ruhmer, who employs the cells to record an eclipse 
of the moon. The rays of the moon are reflected by a 
parabolic mirror on to the selenium cell, and the variations 
of the light as the moon enters the shadow of the earth and 
emerges again are all accurately recorded by the differences 
of intensity of the electric current as it passes through the 
selenium cell and the cell’s resistance alters. 

Pacific Cable Finances.—The further information 
which we give with regard to the finances of the “all-red ” 
Pacific Cable may profitably be read in conjunction with 
that published in our last issue under this heading. Sir 
M. Hicks- Beach raised the subject in the House of 
Commons on Thursday, the 6th inst, asking the Chan- 
cellor of the Exchequer what is the total amount charged 
to the Exchequer up to March 31, 1903, in respect of 
interest, sinking fund, and working expenses of the Pacifie 
Cable; how much of that amount is due from the Colonies 
which undertake to share the cost of the cable; and when 
this latter sum will be received. Mr. Ritchie, in his reply, 
said the audit of the Pacific Cable Board’s accounts to 
March 31, 1903, had just been completed. The accounts 
have not yet been formally transmitted to the Treasury, 
but he has ascertained that they show a total net expendi- 
ture charged to the Exchequer grant up to March 31 last 
of £91,437. 4s. 11d. This charge covers interest and also 
the working expenses of the cable so far as they exceeded 
the traffic receipts. It includes nothing for the sinking 
fund, as the first instalment of the annuity for repayment 
of the money borrowed for construction does not become 
payable till December next. The share due from the 
contributing colonies in respect of the expenditure to 
March 31 last is £65,574. 5s. 4d., and payment will be 
claimed from the Colonies as soon as the Board's accounts 
are received. 

Foreign Tramrails. —- The recent action of the 
London County Council and some other municipal bodies 
in the country in accepting tenders for Belgian rails for 
electric tramways in preference to English rails, probably 
prompted the following question which Mr. Randles put 
to the President of the Board of Trade in the House of 
Commons on Thursday last week. He invited the Prosi- 
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dent to state what proportion of the tramrails laid in the 
United Kingdom during the last 10 years were of British 
manufacture, and what proportion of Continental manu- 
facture, and would he also give the same particulars as to 
the tramrails laid in the metropolitan area in particular. 
Mr. Gerald Balfour said the Board of Trade had no infor- 
mation which would enable him to answer the first portion 
of the hon. member's question. With regard to the second 
paragraph, he had communieated with the London County 
Council, and they informed him that in connection with 
the reconstruction for electrical traction of their tramways 
about 5,000 tons of rails of British manufacture and 10,720 
tons of rails of foreign manufacture have been purchased 
by the Council. Previously to the transfer the company 
used about 1,000 tons per annum of foreign rails and none 
of British manufacture. They add that they have no 
information as to the rails used by the Ncrth Metropolitan 
Tramways Company—the lessees of the Council's northern 
tramways— nor as to what is done by other tramway 
companies in London. 


Institution Building Scheme.— As the outcome of 
the special meeting of Electrical Engineers which has been 
recently held, it is decided to purchase some ground for 
the Institution, so that we shall before many years have a 
building in which to hold the usual meetings. The site 
which has been acquired in Tothill-street is in a good posi- 
tion, and it is quite likely that a scheme can be devised 
which will enable certain portions of the building to be 
erected to be let at remunerative rates. The only question 
with which we are concerned at present, however, is that 
the Council should see to it that the acquisition of the site 
and the financial engagements which they would have to 
enter into in developing the same and in building shall not 
hamper the normal work of the Institution. If the scheme 
involves increased subscriptions to the younger members 
of the Institution, it cannot be too strongly condemned. 
It must be remembered that there is no electric lighting 
station in the kingdom which has such a bad load factor 
as an institution building. The number of hours per year 
when the lecture theatre is in use are few, and, unfor- 
tunately, the same may be said of the library. We do not 
mean that the library is not open to members, but that so 
few members make use of the convenience which the collec- 
tion of books affords. The building may be said to be one 
for the honour of the profession, but this honour will not 
be advanced if heavy subscription rates prevent young men 
from joining the Institution. 

New York Sunday Papers.—We know that all the 
best, moet striking, and most far-reaching advancements in 
science first see the light in the columns of the New York 
Sunday papers. Out of а recent issue we notice two 
important scientific notices, to the first of which, however, 
the above can hardly be attributed. The interview in 
question is one with Mr. Barringer Cox, on the production 
of electricity direct from coal. The technical information 
given in this fits in with the details of the thermo-electric 
device which Mr. Cox exploited some years ago from 
St. Albans, the output of which was measured by multiplying 
the current on short-circuit into the voltage on open 
circuit and then applying a constant, which we could never 
obtain from the inventor. The second invention is one 
which is distinctly new. It is claimed for and by a Mr. 
Rudolf M. Hunter, of Philadelphia, that he has solved the 
problem of the alchemist, and will soon begin to manu- 
facture gold on a large scale. This philanthropic inventor 
debated within himself for a long time as to whether he 
should keep his invention to himself, or rather the profits 
of his invention. He has decided, however, after many 
heart searching, to accept £100,000 for working capital 


from outsiders. The lucky individuals who advance this 
are to receive no less than 57,000 per cent. per annum. 
We should not be surprised, however, to hear that Mr. 
Rudolf M. Hunter finds difficulty in raising his capital in 
the present depressed state of the money market. 


Wireless Telegraphy in Naval Mancuvres.— 
The special correspondent of the Standard, in the issue of 
that paper for Aug. 10, gives a fair description of how wire§ 
less telegraphy systems interfere in practice. He says. 
“I have mentioned that our cruisers joined us on the 
Wednesday, and it was about noon on that day that we 
were able to establish wireless communication with the 
‘Europa,’ the only first-class cruiser that is attached to the 
B 2’ command. We were in communication with her, 
it was true, but continued interruption from the Marconi 
station at the Scillies prevented our getting much sense 
out of her messages—this the more aggravating as all we 
could make out was the startling announcement, Have 
collided with steamship “ Rupert,” 14 miles—’ and then an 
abrupt termination. However, an hour and a half later a 
message from the Scillies was passed through to us by the 
‘Europa,’ which ran: ‘Melampus’ collided at 3.15 a.m. 
with s.s. “Rupert,” 14 miles S. 4 E. of St. Agnes Light- 
house. All hands saved. Damage “ Melampus” being 
heavy, captain of “Europa” ordered her into Devonport 
with saved crew.’ From this we deduced that the 
Melampus had sent something to the bottom, and that 
for the forthcoming manceuvres, unless a new ship takes 
her place, Admiral Wilson’s fleet is one second-class cruiser 
short. The method of our getting the news is illustrative 
as showing how very easily wireless telegraphy can be 
fogged, and how, at present at any rate, its utility is more 
or less of an uncertain character.” Further comment is 
not needed. 

Electric Automatic River Gauge.—In America 
the gauging of a river automatically by electrical means is 
being accomplished with considerable success. The appa- 
ratus is the invention of Prof. W. M. Fulton. It consists 
of two parts. One, the gauge, is located at the Tennessee 
River, and the other, valled the recorder, is placed in the 
Chattanooga weather bureau station. The former consists 
of a large and a small pulley mounted upon the same 
shaft. A separate wire is wound around each pulley, one 
carrying a float and the other a counterbalancing weight. 
Connected to the shaft is a train of gears, so designed that 
a second shaft is given one complete revolution to a rige or 
fall of one-tenth of a foot in the float. In order that the 
weight and float shall always rise and fall in the same 
plane, as the wires are wound on the pulleys, the first. 
mentioned shaft has serew journals, which give the shaft a 
lateral motion, keeping the wires in the same vertical plane. 
The recording apparatus consists of a drum wound with a 
recording sheet, and is moved laterally by a screw shaft 
operated by pawls and ratchets. The pawls are so con- 
structed that they act in a manner similar to a clock 
escapement, and thus the ratchets can be moved only one 
tooth at a time. The drum is revolved by clockwork. 
Connection between the recording mechanism and the 
gauge is electrical. When the second-mentioned shaft of 
the gauge makes one complete revolution in one direction, 
an electrical contact is made and an electromagnet at the 
recording apparatus operates one of the pawls, and the 
ratchet connected to it moves the pencil along the drum, 
which is at the same time revolving. If the flost moves 
in the opposite direction another electrical contact is made, 
and the other set of pawls and ratchets move the pencil in 
the opposite direction along the drum. Thus a complete 
graphical record is obtained of every yoft. rise and fall of 
the stream. 


ProfitSharing for Telephone Employes.—The 
Electrical World of New York gives the full text of a circular 
which Mr. F. S. Bickson, the president of the Cuyuhoga 
Telephone Company, of Cleveland, has just issued to the 
employés of the company. We extract from this the 
following particulars. Mr. Bickson tells his employés 
that: “Beginning on July 1, after paying all expenses, 
taxes, and the interest on our bonds, we will set aside one- 
fifth of the surplus remaining, and during January next 
we will distribute this among all of you who are in the 
employ of the company on Dec. 31, 1905, in proportion to 
the salary of each. Anyone who leaves our employ before 
Dec. 31 will have no share in this fund. Anyone going on 
a strike shall forfeit his share. Anyone who comes with 
us at a later date willonly receive his fair proportion. In 
other words, the distribution will be based upon the total 
amount of salary paid between July 1, 1903, and Jan. 1, 
1904. Now, what can you do for yourselves and for us on 
such a basis? If you do not earn a surplus for the com- 
pany of £1,000 a month during the rest of this year, I will 
be both disappointed and surprised. If the surplus 
averages £1,000 a month, it would make a total of £6,000 
for the half-year. One-fifth of this would be £1,200. In 
June, 1903, we paid out a total of £2,348 in salaries 
Distributing such a sum on such a basis would give every 
one of you an interest in the profits equal to more than 
half a month’s salary. Remember, the easiest way to 
make money is not to spend it. Do you realise that all of 
you are spending money for us? If you injure any part 
of our apparatus, you have spent the money it costs to 
repair it. If you cut wire to waste, you have spent the 
difference in value between good copper wire and junk. 
If you use a good sheet of paper to figure on where the 
back of an old envelope would serve as well, you have 
added to the cost of operating this plant.” We wish the 
telephone operators of London were profit sharers. 


“ Electric Museum."—Mr. A. W. Hill, of Colombo, 
Ceylon, has started a fortnightly paper, which he has 
christened the Electric Museum. A feature is made of 
answers to correspondence, and the editor seems to have 
a wide range of useful queries to reply to in the first issue 
of his paper now before us. Amongst the “ Museum” 
notes is the following: “An authority on forestry announces 
the discovery, in the primeval forests of India, of a tree 
with the most curious and inexplicable characteristics. Its 
leaves are so highly electrical that whoever touches one of 
them receives a severe electrical shock. Even upon the 
magnetic needle this tree has a strong influence, causing 
magnetic variations at a distance of 70ft. The electrical 
strength of the tree varies according to the time of day. 
It is strongest at noon, but its power almost entirely 
disappears at midnight. Its electricity also disappears in 
wet weather. Birds never rest upon its branches, nor have 
any insects been seen upon it.” A forest of these trees 
would be as “thick” as the primeval forest at Epping, 
described by George Robey, which became so thick 
that the then London County Council had to close 
it. Mr. Hill has a reasonable explanation for the effects 
of wet on the above tree, but he does not attempt 
to explain its action on a magnet. Another editorial note is 
the following: “I note the interesting fact that at 10 p m., 
or 80, one can observe a few dozen of frogs near the orna- 
mental posts for electric are lamps situated near the 
General Post Office in Colombo. It appears that a great 
number of flies and other winged creatures are attracted 
by the glare of the arc lamps; not being able to crack the 
glass globes, these flies soon fall to the ground exhausted, 
and are promptly devoured by the intelligent, patient 
frogs.” This is a good argument in favour of electric 
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street-lighting, and our contractors might supply an аге 
lamp, 12 spare carbons, and 24 frogs as a standard fly- 
catching plant. We wish Mr. Hill's venture every success. 


Removing Silica from Coke.—In the manufacture 
of aluminium and other metals by electrolytic processes 
the carbon used in the electrodes must be free from silicon 
compounds, and particularly silica, otherwise, when the 
electrodes are consumed in operation, the silica originally 
eontained in the same is taken up by the aluminium, thus 
yielding an impure product. In order to avoid this, it has 
been proposed to use in the electrodes petroleum coke, 
because it is practically free from silicon, but such coke is 
more expensive. Mr. Charles M. Hall, the inventor of the 
Hall aluminium process, has now devised a method, which 
has just been patented to him, for removing silica from the 
ordinary and cheaper kinds of coke. The method, which 
is described in the Electrical World, consists in mixing with 
the pulverised.coke a metallic fluoride which will react with 
the silica, giving a fluoride of silicon, which goes off as a gas 
during the process of baking the electrodes. Sodium fluoride, 
cryolite, and fluospar give good results. The powdered coke 
and fluoride is then mixed with pitch or another suitable binder 
and formed into blocks, or whatever form of carbon is desired. 
These are then baked in a furnace of the form shown in a 
diagram. The wall of the furnace is built of brick, and in 
it the carbon blocks are placed, insulated from each other. 
In the centre of the furnace a core of a suitable material 
is provided which can be heated to an adjustable tempera- 
ture by means of an alternating current supplied through 
binding posts. The temperature should be somewhat higher 
than in the ordinary baking furnace, in order to facilitate 
the chemical reaction between the fluoride and the silicon. 
Instead of mixing the coke, fluoride, and pitch, and form- 
ing them into the desired shape before baking, thereby 
combining in one process both the purification of the coke 
and the manufacture of the electrodes therefrom, the 
purifying step may be carried out separately by heating 
the mixture of coke and fluoride alone. The operation of 
the process in two steps has one advantage—namely, that 
the material then receives two heatings—thus insuring the 
completion of the desired chemical reaction. 

Emanations of Radium —Sir William Crookes's 
paper before the Royal Society on the above subject is 
abstracted in a very concise manner in the current number 
of the Journal of the Chemical Society. Describing the 
experiments, the author states that in presence of some 
feebly luminous radium nitrate, a barium platinocyanide 
screen glowed with a green light, the phosphorescence 
disappearing whenever the screen was removed. A zinc 
sulphide or blende screen was found to be almost as 
luminous as the platinocyanide screen under the same 
conditions, but the residual phosphorescence lasted for 
some time. When the blende screen is tapped with 
a knife-point, a sudden spark of light is produced, 
and a scratch gives rise to an evanescent luminous line. 
An accidental contact of a few tiny particles of the 
radium salt with the blende screen caused the surface to 
become dotted over with specks of green light markedly 
larger than the inducing particles. A microscope, in a 
dark room, shows each spot to have a dull centre with a 
surrounding luminous halo, whilst outside the halo the 
dark surface of the screen ecintillates with sparks of light. 
When solid radium nitrate is brought near the screen the 
scintillations increase rapidly in number and intensity, with 
the effect that after a certain point there is a residual 
phosphorescent glow, not observed when the scintillating 
points are few. A platinum wire, dipped in radium nitrate 
solution and dried, has the same effect if brought near the 
screen ; if allowed to touch the screen it produces a luminous 
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spot, which is an active centre of scintillations for weeks 
afterwards. No variation in the scintillations could be 
detected when air was blown between the radium salt and 
the screen. Polonium sub-nitrate has a similar effect on a 
zinc sulphide screen, but the scintillations are less numerous. 
Comparison of the effects produced on platinocyanide and 
zinc sulphide screens by exposure to radium nitrate and 
polonium sub-nitrate leads to the view that the luminosity 
on the blende screen, whether due to radium or polonium, 
is caused by emanations which will not penetrate card. 
The scintillations caused by these emanations are distinct 
on the blende and feeble on the platinocyanide screen, 
because with the latter the sparks are seen on a luminous 
ground of general phosphorescence. The seintillations 
des:ribed above are regarded as associated with the impacts 
on the screen of the electrons thrown off by the radium 
salt, and from his experiments the author concludes that 
the number of electrons hitting the screen in a given time 
is not inconceivably great. 


Echoes of the War.—The following official record 
of the South African War appears in the Royal Engineers’ 
Journal for Aug. 1 under the heading “Electrical Engi- 
neers R.E. (Volunteers)" The searchlight detachment 
sent to South Africa in March, 1900, under the command 
of Major Crompton consisted of two sections. They were 
on arrival attached to the military railways, and worked 
under Colonel Girouard, R.E. A portion of the detach- 
ment, under Captain A. Bain, was detailed to repair the 
railway telegraphs, in the Orange Free State and Transvaal. 
This portion remained throughout its service with the rail- 
ways, and was employed in reconstructing and organising 
the railway telegraph and telephone systems, and the 
electric block and signalling system in the Transvaal and 
Orange River Colonies. Captain Bain acted throughout 
as chief engineer for railway telegraphs. The remainder 
of the detachment was employed during the reconstruction 
of the railway in lighting the deviations and bridges 
during construction. When the railway got through to 
Pretoria the detachment was placed under the C.R.E., 
Pretoria, acting as a separate unit, and not attached to any 
regular one. The men ran traction engines for transport, 
and put in order the electrical machinery in the forts. 
They installed and ran electric lights, at Machadorp, 
Komati Poort, and at one of the general hospitals in 
Pretoria, current in this last case being supplied from the 
town mains; also installed and worked a defence- search- 
light at a colliery on the eastern line. The whole of the 
detachment returned to England in December, 1900. 
Almost immediately after the 1900 detachment returned 
home a new detachment, consisting of twe companies, was 
sent out under Major A. Bain. The establishment was 
later on increased to five companies, organised as a 
battalion, the first and only complete battalion of volun- 
teers from one corps that has served in the field during 
the history of the volunteer force. These five companies 
formed a distinct and separate command under Major Bain, 
who received his orders direct from army headquarters. 
They were employed on the following works: Lighting the 
large hospitals—eg., at Johannesburg, Pretoria, Elands- 
fontein, Kronstadt, Bloemfontein, Newcastle (Natal), 
Krugersdorp, De Aar (Cape Colony), etc.; erecting and 
running search lights at occupied townships—e.g., at Heidel- 
berg, Standerton, Ermelo, Vryheid, Vryburg, Komati 
Poort, Barberton, Middelburg, Klerksdorp, ete.; running 
searchlights on armoured trains ; running traction engines; 
erecting and running ice-making plant—e.g., at Newcastle, 
where from 1 to 14 tons daily were turned out; lighting 
railway bridges — e. 9., Norvals Pont, Bethulie, Vereeniging; 
installing and maintaining electric light in army post 


or emergency conditions. 


offices, and in the offices of G. O. C. 's, ete.; working the 
large permanent installation in the artillery barracks, 
Pretoria; assisting the army telegraph department in per- 
manent telegraph and telephone construction (a whole 
company being employed for a few months towards the 
end of the war on this last work); and, generally, doing 
any other electrical or mechanical work required for mili- 
tary purposes in South Africa—e.g., connecting the defences 
by telephone and laying down electrically-fired land 
mines at O’Okiep, erecting a reliable electric signal and 
flare system on blockhouse lines, erecting and maintaining 
lighting of prisoner-of-war camps, etc. In every case this 
battalion did everything connected with their work without 
outside aid; erected, worked, and repaired (when neces- 
sary) all machinery ; and in most cases erected engine- 
houses, etc., as well. They supplied some 65 working 
parties in Cape Colony, Natal, Orange Free State, and 
Transvaal. 


Testing for Dielectric Strength.—At the recent 
Niagara meeting of the American Institute of Electrical 
Engineers, Mr. P. H. Thomas read a paper on the testing 
of electrical apparatus for dielectrie strength. From an 
excellent abstract in the Electrical World we gather the 
author pointed out that while the only practical method of 
testing high-tension apparatus is by means of over-potential 
tests, yet the latter involves dangers, and great care should 
be taken to avoid injury to the apparatus, and excessively 
severe tests, especially long-time tests at high potential, 
should be avoided. A disruptive test fails partially of its 
object in testing the fitness of the apparatus for actual 
service, because the conditions of the test do not approxi- 
mate closely the conditions of the service, either normal 
In general, electrical appa- 
ratus is never in a condition so poorly adapted to 
stand dielectric strains as when first installed. Insula- 
tion teste require special testing apparatus and expert and 
experienced direction, which ars very often not available, 
and without which great risk is run in attempting such 
tests; as an exception it may be mentioned that some 
simple types of apparatus, such as high-tension series 
transformers, high-tension bus-bar insulation, etc., may be 
readily tested without great danger. Among the specific 
practical suggestions made by the author for tests of 
dielectric strength are the following: In high-tension 
appáratus—e.g., 20,000 volts and above—only moderate, 
short-time, over-voltage tests should be specified in 
contracts. Such tests should. be used once for all 
when the apparatus is known to be in good condition, 
preferably at the factory, by experts, to give assurance 
that the specification has been met. Such tests should 
not be made a second time. After installation, a 
considerably lesser test should made upon the apparatus, 
which will detect any serious injury іп transporta- 
tion and installation. Any moderate deterioration due to 


absorption of moisture, etc., will right itself with service, ` 


provided no abnormal deterioration has occurred. It is 
preferable to make high-potential tests by increasing the 
voltage upon the apparatus as it is designed to operate, 
one terminal at a time remaining grounded, rather than 
making a high breakdown test by voltage from an external 
source. On tests of very high-tension apparatus, such as 
generators and transformers, no breakdown gap should be 
used in connection with the determination of voltage. Any 
error in the voltage of test, provided precautions as to the 
proper size of testing apparatus are used, will be com- 
paratively unimportant. In some cases the voltage of the 
testing device may be determined by means of a spark-gup 


before the apparatus to be tested is connected to the - 


circuit, | 


ы — 
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THE DESIGN OF EXTRA HIGH TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW. 
(Continued from page 196.) 


The forgoing examples illustrate the assembly of boards 
in а 5 small space, in spite of the voltage 
controlled, but such types are not actually suitable for 
dealing with circuits of any great power; they serve their 

u in small stations supplying scattered areas, but 
the? are unable to cope with the enormous outputs which 
have to be controlled from power plants such as that 
installed at Niagara Falls. In these cases the tendency 
has been to adopt gears of the distance control type, the 
high-pressure sections being confined to isolated parts of 
the station, and all operating is carried out from а central 
table fitted with small switches closing low-pressure circuits 
connected to the actual gear itself, e high-tension 
switches are usually arranged on galleries above the control 
board, in the most convenient position for the leading in 
and out of the cables, a by no means unimportant problem 
in the assembly of the board. The energy for the opera- 
tion of the switches can be derived from either a con- 
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FIG, 18, —Mechanically Operated Distance Control Gear (B. T. H. Co.) | 


tinuous or alternating current source, depending chiefly on 
the manner in which the switches are opened and closed. 
When motors are used the alternating type is employed, 
while for the direct actuation of the ies from pulling 
magnets continuous currents are found to be more suitable. 
In some instances pneumatic control of the switehes is 
adopted, but the development of the electrically-operated 
-device has now reached a degree of perfection which 
renders all mechanical methods obsolete. 

-In certain instances, however, this form of gear with 
lever control can be adopted with advantage, and Fig. 18 
will serve to illustrate the manner in which such a type of 
board can be assembled. An elevated gallery is preferable 
for the building up of the gear, as space is then allowable 
for the examination of the lever movements, bearings, etc. 
The working face of the board is comprised of marble 
panels mounted in an iron framework, the supporting 
stays of which serve the purpose of holding up the high- 
tension bars, В. For three-phase currents three separate 
switches are employed and mounted behind the marble 
slabs, in brick cells, fitted with an iron inspection door. 
The switch, one of which only can be seen, is shown by S, 
and each device is provided with a tripping solenoid, H, 
bolted under the platform, for releasing the mechanism on 


the passage of either an excess or reverse current; also 
a time-limit attachment can be introduced for the same 
purpose. In each instance the solenoid is connected to 
the secondary of the ourrent transformer, D, fastened to 
the wall behind the entire gear. The interior of the switch 
сап be seen in Fig. 19, though this design is suitable for 
bolting directly to а marble slab for operation with very 


Ею. 19, —Oil-Break Switch for Lever Control (B. T.H, Co.). 


short levers. The contacts are plainly visible, as well as 
the short-circuiting pieces, these being all coupled to one 
central operating rod attached directly to the link motion. 
The oil tank, of cast iron, has been removed to expose the 
contacts, but this receptacle can be easily raised into posi- 
tion, full of oil, without disturbing any portion of the gear 
in any way. 
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Referring, again, to Fig. 18, C is a switch which can be 
inserted for the purpose of isolating the main switches 
from the ’bus bars for cleaning or adjustment. Potential 
transformers for operating the shunts of the wattmeters 
(if there are any) can be mounted in the position shown at 
T, and if lightning arresters are used they are bolted to 
the wall above the main gear at L. The working face of 
the panels at A contains the fixings for the operating 
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levers, and all instruments, as voltmeters, ammeters, ог | operated properly, and in some instances the main switches 


wattmeters, can also be mounted on this part of the board. 
The section of gear illustrated in Fig. 18 is suitable for 
controlling pressures up to 6,000 volts. | 

A sectional lay-out of a gear designed for the handling 
of currents at 10,000 volts is illustrated in Fig. 20, the 
switching devices in this case being all electrically operated. 
The cables from the generator enter a switch at А, after 
passing through a current transformer, B. Thence the 
conductors are laid on insulators as far as an isolating 
switch, C, from which they are connected directly to the 
"bus bars mounted on insulators in the wall, D, erected for 
the purpose. Thence the cables pass to feeder switches 
fixed to the upper storey of the gallery at E, finally leaving 
the gear through another isolating switch and current 
transformer. The small control panels are mounted at F 
on the operating platform, all the low-tension switches, 
instruments, wattmetere, otc., being attached to this section 
of the board. The electrically-operated switch is shown in 
Fig. 21, the parts in question being fitted to a wooden 
framework, though when in actual use the device is mounted 
in a brick chamber with cast-iron top. The circuit is broken 


FIG. 21.—Triple-Pole ОП Switch (B. T. H. Co.). 


in oil tubes cemented in insulators, the tubes containing 
contacts for the reeeption of the short-circuiting rods 
attached to the operating mechanism. It will be seen 
from the illustration that the switch is actuated entirely 
by an electromotor mounted on the top platform—that is, 
above the chamber containing the tubes; and this motor 
is of the series type, having an output of à h.p. The 
motor shaft carries a solenoid for connecting it to the 
operating mechanism through worm gearing, the magnet 
being energised when the motor switch is closed. A system 
of links and levers, coupled with a toggle motion, aided by 

werful springs, enables the motor to wind up these 

tter, and also set the crank pins just off the dead centre, 
so that the slightest movement of the motor releases the 
toggle and allows the energy of the springs to be expended 
in either opening or closing the switch. Current for the 
motor is obtained from the secondaries of curront trans- 
formers (these serve the purpose of providing low-tension 
circuits for the main ammeters), and small switches are 
fitted to the control board, which is mounted on a gallery 
some distance from the chamber accommodating the extra 
high tension gear. Signal lamps are included in this equip- 
ment to indicate to the switch hand that the motor has 


themselves are connected two in series, reliance being placed 
on one to By po the circuit in case of failure with the other. 
e 


The above-described switch is constructed for dealing with 
pressures up to 30,000 volts and currente to 50 amperes. 
( To be continued. ) 
—ñ— — — — 


NOTES ON THE SPEED REGULATION OF 
CONTINUOUS-CURRENT MOTORS. 
BY WALLACE ROGERS. 


When a conductor carrying a current is placed in a 
magnetic field, it will be turned in such a direction that 
the E.M.F. induced in it by this motion will oppose the 
flow of current existing in the conductor. This law which 
gives us the theory of the motor states that under the con- 
ditions mentioned above there will be motion ; it also gives 
the direction of motion. From this is derived the fact 
that the speed of a motor depends directly upon the 
impressed E.M.F. at its terminals, and inversely upon the 
strength of the magnetic field and the number of armature 
conductors. Hence any increase іп the impressed E. M. F. 
will increase the speed, which is also increased by a decrease 
in the field strength. A motor always runs at a sufficient 
apeed to generate a counter E.M.F., which is nearly equal 
to the impressed E.M.F., the difference between them 
increasing with load, the speed at any instant always 
satisfying the equation: counter E.M.F. + C R, = impressed 
E.M.F., C Ra representing lost volts in the armature. 
Under no conditions could the counter E.M.F. equal the 
impressed voltage, seeing it is impossible to construct an 
armature having no resistance. The effect of putting load 
бп a motor is to decrease the speed and lower the counter 
E.M.F., allowing a larger current to flow, and increasing 
the C R loss till the factors in the above equation are again 
balanced. The speed of any motor is proportional to its 
counter E.M.F., and if the armature and field resistances 
are low the speed may be said to vary directly as the 
impressed voltage. On the other hand, if these resistances 
are high, the speed will not vary directly as the impressed 
voltage, but as the difference between it and the C R loss 
(which is the counter E.M.F.). Ап example might simplify 
matters. Suppose that with an applied terminal voltage of 
500 we got a speed of 200 revolutions per minute, it does 
not follow that we shall get a speed of 400 revolutions per 
minute if the applied voltage be raised to 1,000 volts, and 
to find out what speed we should have with the increased 
voltage it would be necessary to know the current value at 
which both tests were run, and also the internal resistance 
of the motor. We will suppose current = 30 amperes and 
R=3} ohms. | 

In first case С К loss = 50 х 34 = 100 volts; .. speed of 200 
revolutions per minute is given by (500 — 100) = 400 volta 
i.¢., two volts give one revolution. 


In second case 1,000 volts will give 450 


1,000 — 100 
2 
revolutions per minute. 

Suppose R is lowered to one ohm, then С R loss=30 
volts ; .. volts to cause motion = (500 — 30) = 470 volte. 

Here 200 revolutions are given by 470 volts; . one 
200 = 2'35 volts; .. speed given 
D990- 99 5019 


]ts — -_ 2:412 revolutions. 
by 1,000 volts 25 2-36 


This example shows us that only when R is small is the 
speed proportional to the impressed voltage. Let n = speed, 
e counter E. M. F., F = magnetic flux, c = number of arma- 


revolution is given by 


ture conductors, then n = ro This formula shows us that 


to increase the speed we must decrease the field strength 
(C being a constant quantity). This is because the armature 
when running in the weakened field cannot generate such a 
high counter E.M.F., hence a larger current flows through 
it, causing it to run at a higher speed. The speed of a 
NF? where E 
= supply voltage, С = armature current, R = armature resist- 


shunt motor may be represented by 
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ance, N = number of armature conductors, Е = flux. It 
increases about 20 per cent. upon removal of load, but a 
series motor races badly if its load be removed, because 
any decrease in the armature current decreases the field 
strength. 

So far we have only considered the effect of weakening 
the field as a means to speed regulation, which method has. 
two disadvantages: firstly, as the motor field becomes 
weaker its electrical balance falls off ; secondly, the torque 
disappears if the field is weakened below a certain point. 
We will now consider other methods of regulating the 
speed. To control the speed of a motor, it is necessary to 
apply to the armature terminals a voltage corresponding 
to the desired speed, and this may be done in several ways. 
One method is that known as rheostatic control. It con- 
sists in passing the applied voltage through a resistance 
before it reaches the motor, this resistance being varied to 
consume the excess of voltage over that required to pro- 
duce any partieular speed. The disadvantages of this 
method are: firstly, that it is very inefficient, seeing the 
voltage consumed in the resistance is a dead loss; secondly, 
if this voltage is large, it means that a large amount of 
heat has to be got rid of. Another method, known as 
the teaser system, consists in supplying the working 
motor with current from a small generator wound for iarge 
current capacity and low voltage, this small generator 


Speed Characteristics. 
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being driven by a motor which takes curremt at full 
voltage from the mains. The efficiency of this system is 
questionable, seeing it requires two auxiliary machines. 
If a motor be designed so that the loss of E.M.F. due to 
armature reaction 18 equal to the C R loss in the armature, 
it will run at constant speed with varying load. As this 
condition is not fulfilled in the design of present-day motors, 
we can only obtain constant speed with varying load by 
suitable regulation. As this is required in certain classes 
of work, it is usual to employ what is known as a 
differentially-connected compound-wound motor. In this 
type of motor the shunt and series coils are connected in 
opposition, the shunt winding being made strong enough 
to always control the polarity of the field. These motors 
maintain constant speed with varying load, owing to the 
tact that as the load increases a larger current flows through 
the series coils, whose demagnetising action over the shunt 
field increases, resulting in a weakening of the field and a 
corresponding rise in speed. The two windings must be 
so proportioned that the weakening effect of the series 
coils just compensates for the fall in speed due to increased 
load. The speed regulation is perfect only when the 
voltage across the mains is that for which the motor is 
designed, and also when the load varies between zero and 
а maximum, and not beyond the capabilities of the motor. 
Such a motor must be started up in the same way asa 
ghynt motor, otherwise the strong initial series field will 


overpower the shunt, and reverse the direction of rotation. 
When starting up it is usual to short-circuit the series 
winding, and, in some cases, make it agree with the shunt, 
thus giving the motor a large starting torque, at the same 
time preventing it from starting in the wrong direction. 
After full speed is reached and the armature current falls 
to its normal value, the series coils are again short-circuited 
and reversed, restoring them to their normal condition of 
opposing the shunt winding. То obtain a constant speed 
at all loads, the series winding must be so proportioned 
that it is capable of reducing the counter E. M.F. sufficiently 
to allow а larger current corresponding to the increased 
load to flow rend the armature. The curves in Fig. 1 
show the difference between the speed characteristics of 
series, shunt, and differentially wound motors, from which 
it will be seen that where perfect speed regulation is 
required, it is necessary to use a motor having differential 
windings; but for most purposes the speed regulation 
of the shunt type is quite satisfactory. Although the 
differential compound-wound motor (when started up in 


Fic. 2 


the manner mentioned above) combines the large starting 


torque of the series motor with the good spead regulation . 


of the shunt type, its efficiency is not very high, because 
more energy is expended in the field to produce a given 
magnetisation, as some of the lines of force are con- 
tinuously being neutralised. 

We have only considered speed regulation so far as it 
concerns motors used for stationary work. We will now 
consider it in connection with traction work, where this 
question is of equal importance. As regards traction motors 
(which are, of course, series wound), speed regulation is 
obtained by starting the motors in series with themselves 
and some external resistance, subsequently by steps putting 
them in parallel. A more efficient method is that due 
to Sprague, who made use of the counter E M.F.'s of the 
motors as а means to speed regulation. His method was 
to divide the field windings into several sub-divisions and 
commuting them by means of a special controlling switch 
so as to change their influence upon the magnetic field, the 
result of this being a variation in strength of the counter 
Е.М.Е.'в of the motors. Although this method appreciably 
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reduced the amount of external resistance necessary for 
wide variations of speed, it did not do away with ite use 
altogether owing to the small variation in field strength it 


was possible to obtain. 


The latest method of speed regulation in traction work is 
that introduced by Lundell. In this system the principle 


of series-paralleling from two armature circuits to four, is 
combined with the series and shunt methods of excitation, 
together with the Sprague method of varying the field 


strength. The whole combination gives complete control 


over current and speed over wide limits, relying solely upon 
the ohmic resistance and counter E.M.F.’s of the machines, 
external resistances in the armature circuits being com- 
pletely done away with. This is brought about by furnish- 
ing each motor with two armature windings, two com- 
mutators, and a field magnet so constructed that it will 
be possible to run with a weak field without excessive 


sparking. Fig. 2 shows a diagram of the various circuit 


combinations for two railway motors constructed on the 
above principles. O represents the shunt windings, T the 
series windings, C! C? commutators for one motor, C? Ci 
commutators for the other motor. As it is possible to 
obtain a varying field strength, each armature com- 
bination, excepting the parallel one, yields three different 
speeds. The first three combinations (first, second, and 
| give 125 volts per commutator (with 500 volts 
on line), the motors working practically as shunt 
motors, owing to the very strong shunt and the 
weak series field. The next three speeds (fourth, fifth, 
and sixth) give 250 volts per commutator. The series 
fields have become stronger, and at the seventh position 
are four times as strong as at the first position. At the 
eighth position they are further strengthened by an increase 
in the current flowing through the armatures. When top 
speed is reached the motors are practically working as 
series motors, seeing the shunt field has been greatly 
reduced owing to the insertion of additional . resistance 
in series with it. It will be seen that the speed of the 
motors depends upon their counter E.M.F.’s, which in turn 
depend upon the grouping of the armature windings and 
the field strength. This system has the following advan- 
tages: When the speed of the motors exceeds the speeds 
corresponding to a certain position of the controller, by 
reason of the car running down hill, the motors will 
become dynamos and restore energy to the line. Secondly, 
when any series-parallel changes are effected, the number 
of watts to be broken at the controller contacte is very 
small, being equal to the difference between the line voltage 
and the counter E.M.F. multiplied by the main current 
flowing at the time, or watts = (impressed E.M.F. — counter 
E. M. F.) х C. The great advantages which this system has 
over the older methods of speed regulation in traction 
work brings one to the conclusion that, although not 
impossible, it will be very difficult to improve upon it. 


RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 


BY WILLIAM J. HAMMER. 
(Continued from page 197., 


Dolezalek has designed a very sensitive type of electro- 
meter built by Bartels, of Gottingen, a description of which 
may be found in Verk, der Deutsche Physik Ges., III. (1901). 
It is well known that the leaves of a gold or aluminium 
foil electroscope will hold their charge in dry air 
indefinitely, but the Becquerel rays are found to dissipate 
the charge by ionisation of the air, or rendering the air a 
conductor of electricity (the electroscope may also be dis- 
charged by Röntgen rays, cathode rays, and ultra-violet 


* А lecture delivered at a meeting of the American Institute of 


Electrical 1 cece and the American Electrochemical Society, New 
York, Apnl 17, 1903. 
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light). In Fig. 5 is shown a form of electroscope devised 
by the Curies for the study of radioactive substances. 
Referring to the diagram to the right, it will be 
noted that the electroscope consists of a single movable 
sheet of gold or aluminium foil attached to a stationary 
sheet of copper, L, being supported by the insulatin 
piece, I. The radioactive substance to be tested is p 


on the lower of the discs, P and P’, preferably on a remov- 
able plate. The radiations make the air a conductor 


between these two plates. The electroscope is charged 


by means of a stick of ebonite rubbed. briskly and placed 
near the rod, B. This deflects the sheet, ie from the 
vertical, and it so remains for a very leng time. When 
radioactive substances are brought near it, the gold or 
aluminium leaf is caused to lose its charge, and the leakage 
is observed by means of a stationary telescope shown in 
the left-hand figure, which is provided with a micrometer 
scale. The time taken for the discharge of the electrosco 

is taken by means of a chronometer or watch. By suitable 
lighting the front edge of the foil may be made to appear 
as а very fine line, and its position noted with great 
precision. By examining the diagram it will be noted 
that the upper condenser plate is connected with the 
metallic case. Detachable metal cases are placed over 
the condenser plates and over the rod for charging the 
electroscope. Two of the sides of the case are of glass. 
I have here a simple form of electroscope with leaves of 
aluminium foil, which serves to show the ionisation of the 
air; when the radium is brought near, the divergent leaves 


Fic. 5, —Curie’s Electroecope for the Study of Radio-activity. 


lose their charge of negative electricity and rapidly come 
together. Itis of paramount importance that the radio- 
active substance should be kept in a room distant from 
the electroscope. 

At the present moment the clothes of every person in 
this room and all the walls of the room are сита by 
reason of the presence of the nine preparations of radium 
which I have here this evening. Prof. Curie told the 
writer that it was often impossible for him to go near 
his instruments to make any measurements for hours, after 
being in the proximity of some radium, and those who 
have worked with this substance have found the greatest 
difficulty in keeping their tools and instruments and them- 
selves free from the radioactivity imparted by the radium. 
The energy represented by radium is something enormous. 
Elster and Geitel have shown that a fine wire of any metal 
placed in the atmosphere and charged negatively from some 
source of current, say of 500 volts, causes the wire itself to 
become radioactive, and this radioactivity may be scraped off 
and will affect photograph plates, ionise the air, etc. It 
cannot, however, be washed off. It is stated that lightning 
rods and even the leaves of trees all become radioactive, 
and it has been shown that falling rain and snow are for а 
time quite powerfully radioactive; aud after they have 
fallen, a wire negatively electrified in the atmosphere has 
only a small amount of radioactivity, apparently showing 
that the rain and snow have carried the radioactive particles 
in the atmosphere down to the ground. McLennan has 
made experiments with the negatively charged wire in 
Montreal, and subsequently at the foot of Niagara Falls, 
and has found the result about one-sixth as powerful in the 
latter place as in the former; and he has also shown that 
it was not necessary to electrify the wire used at Ni 
Falls, as it received a sufficient charge from the electricity 
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in the atmosphere. McLennan found that rain caught in 
& vessel and immediately evaporated to dryness imparted 
radioactivity to the vessel in which it was evaporated. 
Ordinary water when evaporated and rain-water which has 
stood for several hours before being boiled down do not 
yield any radioactivity. 

As an evidence ol radioactivity imparted to another 
substance by radium, I have here some pieces of cardboard 
which constituted the box which held my samples of radium 
for several months. The box becoming injured, I broke it 
up, fortunately saving the pieces; and six days after the 
radium had been removed I looked up the pieces, and was 
surprised to find them luminous in the dark. Subsequently 
I tried their effect on a photograph plate, but did not 
succeed in getting any impression. Three weeks later it 
occurred to me to try and stimulate the radioactivity of 
the cardboard, which had not been near radium for over & 
month, by burning magnesium wire, when I found I could 
make the cardboard brighter than it had been in the first 
place. I have also stimulated the radioactivity by sparks 
from a coil, especially when producing ultra-violet rays, by 
using & condenser bridged across the secondary and employ- 
ing pure iron electrodes. I tried the burning magnesium 
with various samples of cardboard which had not been 
exposed to the radium, and there was no phosphores- 
cence. It has already been stated that various sub- 
stances which become radioactive retain that property 
for a short time only, and it is interesting to note its 
retention for such a long period of time, and to note this 
ability to stimulate and make visible the imparted radio- 
activity. This experiment suggests the discovery made by 
Prof. Е Wiedemann that a mixture of sulphide of calcium 
with a little sulphate of manganese is not altered when 
exposed to cathode rays, but some time after its exposure 
it bursts into a vivid greenish glow when slightly heated, 
and to this phenomenon he has given the name thermo- 
luminescence.” Prof. S. P, Thompson also showed that 
fluorspar which by prolonged heating has lost its 
luminescing power, regains the power of thermo-luminescence 
on exposure to Róntgen rays when reheated. Prof. Trow- 
bridge also finds that this restoration is also effected by 
exposure to the electric glow discharge, but not by exposure 
to ultra-violet light. It also stated that an object coated 
with caleium sulphide, and exposed to the sunlight, will 
phosphoresce about 10 hours, and even after it has lost 
its luminosity, it can be caused to again give light. by 
heating first by the hand, then over a ECCE and 
finally on a hot stove. McLennan has found a very 
large number of salts are brought into a condition by 
cathode rays, in which warming makes them radioattive 
for a short time, the supply of negatively-charged particles 
discharged from the surface coming to an end. Я 

Prof. Rutherford, of Montreal, who has given a great 
deal of attention to radioactive substances, particularly to 
investigations into thorium, which next to radium is the 
most radioactive substance yet discovered, has found that 
by electrifying a wire negatively with a current of 
500 volts connecting the positive pole to the ground, and 
by connecting a sample of thorium to the earth, that the 
thorium particles were attracted to the negatively-charged 
wire, producing a greater radioactivity than he had ever 
found in any thorium preparation which he had made. I 
have here a sample of oxide of thorium, the radioactivity 
of which was discovered independently by Schmidt and 
Curie. This sample is between 98 and 99 per cent. purity. 
From this body Prof. Rutherford has isolated a substance 
which he calls “'ThX,” and, extraordinary as it may seem, 
it has been found after separation of the active constituents 
represented by the Th from the thorium, that the ThX 
loses its radioactivity, and this is taken up by the thorium 
in exactly the amount which the other loses. Sir 
William Crookes has also separated a non-uranium residue 
from uranium, leaving the matter without radioactivity. 
Whilst the whole of the radioactivity has been concentrated 
in the residue to which the name UrX was given, Crookes, 
as already stated, claims that actinium is but another name 
for his UrX. The only case of radioactivity induced by 
cathode rays in a neutral substance has been that of bismuth, 
discovered by Villari. Prof. Curie has discovered that 
radioactive gas emanates from radium, and Rutherford has 
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discovered the gaseous emanations from thorium. Messrs. 
Rutherford and Soddy have investigated extensively these 
emanations, and they have succeeded in condensing them 
at the temperature of liquid air. A preliminary account 
appears in the Proceedings of the Chemical Society of 
London for December, and Prof. Rutherford writes me that 
the full paper will shortly appear in the Philosophical 
Magazine; and he states furthermore that in his opinion 
this proves beyond doubt the gaseous nature of the 
emanations. | 

. The serious physiological effects of radium are well 
known, and Messrs. Giesel, Becquerel, the Curies, and 
others, have given important evidence thereof. As stated 
in the арр of a paper read by the writer at the one 
hundred and fifty-ninth meeting of the institute on Jan. 3, 
1902, dealing with the subject of radioactivity, Prof. Curie 
told the writer that he would not care to trust himself in 
а room with a kilo of pure radium, as it would burn all the 
skin off his body, destroy his eyesight, and probably kill 
him. The writer felt the effects for weeks of а slight burn 
from inadvertently carrying a wooden box containing eight 
tiny sealed glass tubes of radium under his arm for several 
hours. Mr. W. E. Hidden has called the attention of the 
writer to some phenomena which he has observed in a mine 
in Barringer’s Hill, Llano County, Texas, which mine 
contains yttrium, thorium, and uranium. Pockets of ore 
have been found, ranging from a few ounces to a capacity 
of 70 kilos, which were the nuclei or focal points of rigid 
lines radiating in every possible direction. These lines 
penetrating great masses of quartz and orthoclase feldspar, 
and gigantic pegmatyt, to distances often of several feet 
in some cases of from 5ft. іо 8ft.—he has observed that 
these radial lines were fissures, and bore no relation to the 
natural cleavage or the 5 of the huge rock 
masses in which they existed. у parting took place 
along these radial lines, making the ore quickly available. 
It is Mr. Hidden’s theory that, as these lines directed to 
ores rich in uranium and thorium, both well-known sources 
of radium, etc., the phenomenon is due to an electric or 
other effect of radioactivity ; it being untenable, he believes, 
to explain this phenomenon on the basis of expansion or 
contraction. The slide which I will show on the screen 
shows clearly a pocket of ore with the lines radiating 
therefrom in all directions. 

Eighteen years ago, while in Italy, the author visited the 
celebrated aquarium in Naples, which is probably the finest 
in the world; and while there was enabled to test the 
shocking abilities of the electric ray, or “ torpedo Galvani,” 
and was astonished at the tremendous shock which he 


received ; and in this connection it is interesting to call 


attention to the fact that there are 50 or more fishes which 
are known to possess this property of giving powerful 
shocks. The“ gymnotus, or electric eel, and the “ torpedo 
Galvani,” or electric ray, being the best known of these. 
It will be recollected that Faraday drew a powerful 
spark from a gymnótus at the Polytechnicum, London, 
and he estimated the shock to be equivalent to that 
given by a battery of Leyden jars of 3,500 square 
inches of surface. And many writers have referred to 
the ability of these electric fishes to give powerful shock 
for a long period of time. DArsonval has caused them to 
light incandescent lamps, and they have been known to 
magnetise needles and decompose water by the electricity 
they produce. These fishes doubtless using this faculty as 
a means of defence and also for procuring food. My objeet 
in mentioning this is to state that last fall I again visited 
Naples, and thinking that perhaps an electric torpedo was 
on exhibition, it occurred to me to take with me some half- 
dozen tubes of radium which I had in my bag, and see 
whether the radium had any effect upon the power of the fish 
to give powerful shocks. The fish, as at the time of my 
previous visit, was lying in a shallow wooden box con- 
taining wet eand and a small amount of water. By taking 
hold of the side of the fish and pressing with the thumb 
on one side and the fingers on the other, or by either 
pinching or tapping the fish, the cells with which the fish 
was equipped discharged themselves, and gave a shock 
sufficient to twist one’s arm very badly. After the 
members of our party had each received a shock, and as 
soon as a few persons present had gone away, I laid the 
* 
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six tubes of radium on the fish (which is shaped very much 
like a flounder), leaving them there for about 20 minutes. 
I then replaced the tubes in the box, and taking hold 
of the fish tried for 15 minutes to get it to give me а 
shock by tapping or pinching in the same manner as pre- 
viously done when the fish gave off shocks, and without 
receiving the slightest shock. Now, I am prepared to 
admit that the fish might have been “entirely out of 
shocks” ; still, it is well known that these fishes will con- 
tinue to give out shocks for a very long period of time, one 
authority reporting 360 shocks in seven minutes’ time ; 
but after exposing the fish to the radium I could get 
absolutely no manifestation; and in this connection, it is 
to be remembered that the physiological effects of radium, 
such as burning, destroying microbic life, producing the 
sensation of light when a tube is held against the closed 
eye or temples (which is doubtless largely due to the 
phosphorescence of the pupil of the eye, but which may 
also affect the nerve centres), and also the electrical effects, 
where charged bodies are caused to give off their charge 
by the ionisation of the air; and one must also remember 
the very numerous chemical effects and the destruction of 
the germinating power of seeds, the changing of oxygen 
into ozone, and various other phenomena of radium which 
would lead one to wonder whether the radium did not 
affect the ability of the fish to give off electric shocks, 
perhaps producing a partial paralysis. The experiment is 
of some interest, and may be, perhaps, repeated by others 
who have better facilities than I to continue the investiga- 
tion. I have sometimes wondered how that fish was getting 
along in Naples, though I believe the waters of the 
Mediterranean abound in them. Note.—Since writing the 
above description of his own experiments, the writer has 
learned of the recent experiments conducted by Prof. Curie, 
in which a few milligrammes of radium introduced beneath 
the skin of a mouse near the vertebral column produced 
death by paralysis in three hours; and tubes of radium 
placed in contact with the back of the necks of guinea 
pigs have killed or paralysed these animals in a few hours, 
according to the length of exposure to its fatal radiations. 

As illustrating the action of radium rays upon bacteria, 
E. Aschkinass and W. Caspari speak of exposing cultures 
of micrococus prodigiosus to & radium preparation, and state 
that the rays killed the germs very effectively in about 
three hours. The work of Rutherford, the Curies, 
Becquerel, and others has demonstrated that there 
are three entirely distinct types of rays emanating 
from radium (Rutherford having first pointed out 
that uranium two separate types of rays, 
а and 8, the former easily absorbed even by gases, whilst 
the latter are very penetrating and but little absorbed by 
gas). Those which constitute by far the most important 
class are the a ауе They constitute the major proportion 
of the rays, and are those which produce the greatest 
portion of the ionisation of the gas, which has been 
observed under experimental conditions. These a rays 
possess in common certain characteristics of Róntgen rays, 
and by many have been thought to be Róntgen rays. I 
shall call your attention later to certain effects which are 
identical with those produced by Róntgen or X-rays. They 
have been considered absolutely non-deviable, as X-rays 
have been held to be. Rutherford has, however, recently 
shown that in a very powerful magnotic field he could 
deflect about 30 per cent. of the rays, and in experiments 
now being conducted with a strong electric field he has 
been able to deflect about 45 per cent. of the a rays. The 
a rays are readily absorbed, and a thin screen of metal will 
serve to cut off the greater portion of them. In this 
connection I would state that Mr. Tesla informed the 
writer recently of ап experiment he had made in which he 
had succeeded in deflecting the X-rays themselves, and 
M. Blondelot has recently claimed as the result of his 
experiments that X-rays are susceptible of polarisation. 
If this is so, it is argued they may be shown to be ordinary 
light waves of extremely short wave-length. Strutt and 
Crookes have suggested that the a rays consist of posi- 
tively electrified particles, and this view Rutherford 
supports, calling attention to the fact that they possess 
characteristics similar to the “Canal Strahlen" of Gold- 
stein. These Goldstein rays have been shown by Wien to 


be positively charged particles, moving at high velocities. 
Rutherford, as a result of his moet recent observations, 
considers that the a rays move at much higher velocity 
than the Goldstein rays, and he estimates that the ener 
of the a rays is a thousand times greater than that of the 
В rays. Rutherford says all the radioactive substances, 
including polonium, as well as excited bodies and the 
emanations, give out a rays. The [8 rays are much more 
penetrative and much longer, and in every particular 
correspond to the characteristics of cathode rays. They 
are readily deflected by a et. They discharge 
electrified bodies by ionisation of the air, affect photograph 
plates, ete. 

M. Villard, in 1899, proved that the cathode rays are 
negatively electrified corpuscles or fragments of atomic 
hydrogen, and these corpuscles, as they were named by J. J. 

homson, which he has shown to be one one-thousandth of 
the mass of the hydrogen atom, are projected from the 
cathode at a speed approximating 70,000 miles per second. 
The y rays are the rays ing the greatest pene- 
trative effect. They will excite or produce radioactivity 
through the air at a distance of 3ft. or Aft. or more. Some 
recent experiments made by Rutherford show the relative 
penetration of the three classes of rays through aluminium 
sheets of varying thicknesses, before a loss is observed of 
half of the intensity, and this shows for the a rays a 
thickness of aluminium of ‘0005cm., G rays a thickness 
of aluminium of :05cm., y rays a thickness of aluminium 
of 8cm. Mr. Rutherford, who has conducted most pains. 
taking investigations into the penetrative character of the 
radiations from uranium, radium, thorium, etc., recently 
wrote the author, in answer to some questions on the 
subject, that he had found that the radium rays were 
reduced to half value after passing through 10m. of lead, 
lin. of iron, and about 8in. of water, the radiation being 
reduced to about 1 per cent. of ite original value, after 
passing through 7cm. of lead, 7in. of iron, and 56in. of 
water. 

In the lantern slide thrown on the screen is an interest- 
ing illustration of the effect of magnetism on the deflect- 
able rays from radium. There are four large steel magnets, 
two being placed opposed to each other, and the other two 
so that unlike poles are opposite to each other, making a 
strong field of force between the two iets. I have 
placed six tubes of radium a short distance above the 
magnets, and in a line running across and between the 
poles of the two pairs of magnets. It will be seen that 


the magnetic rays in the case of one pair of ets 
have repelled the radium rays, so that the negative 
is but slightly affected; whereas, in the case of the 


other pair of magnets, the radium rays have been 
attracted by the magnets affecting considerably the 
negative around the pole pieces. Prof. Curie states that 
halt of the induced radioactivity, when exposed to 
the air, is lost in certain substances in half an hour; 
but in a closed vessel where the air has been made radio- 
active, however, this radioactivity has not lost half its 
strength even after four days' time. It is desirable to 
keep radium free from moisture, preferably in sealed glass 
tubes. It readily takes up moisture, and then soon los 
its luminosity, which may, however, be regained by dis- 
solving and precipitating the substance and thoroughly 
drying it. 

The luminosity may also be considerably heightened by 
subjecting the radium to high temperatures. Polonium 
like uranium, does not possess the power of exciting 
radioactivity, as it does not give off any emanations, whereas 
in the case of radium and thorium, there is an actual emana- 
tion, producing radioactivity in surrounding objects by the 
deposit of radioactive matter. When one considers the 
remarkable effects produced by radium it would almost 
seem that it is matter tearing itself into tiny pieces, and 
projecting these infinitesimally small particles through all 
matter at a speed from half to even the full speed of light, 
and rendering all substances about it radioactive, and still 
without appreciable loss in weight in the original substance, 
and, without dis ment of the ре wave theory of 
light, one naturally “harks back " to Newton’s corpuscular 


theory of light. 
| (To be continued.) 
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APPRENTICESHIP IN ENGINEERING TRAINING.* 
BY PROF. JOHN DEWAR CORMACK, B.SC., A. M. I. C E. 


The subject of this discussion is wide and complex, and 
as the scope of the title may be misunderstood it is well 
at the outset to make it clear, although it may seem, at the 
same time, to be extended and restricted. Engineering " 
is to be understood as including all branches—to be, in 
fact, civil engineering in the wide meaning of the term. 
The use of the word “apprenticeship” may, to some, 
indicate that only one or two branches of engineering are 
to be considered, and to others it may seem that it is the 
training of the workman which is to be the subject of the 
discussion. But an apprentice is simply a “learner” ; 
whatever be the branch of engineering, or whatever be the 
aim or the ultimate end of a young engineer—whether he 
is to be a workman, or whether he is to be an employer— 
during his apprenticeship he is a learner. The title there- 
fore includes “pupil,” although this term is sometimes 
used to distinguish a learner in certain branches, while in 
other branches it is used to distinguish the “paying” appren- 
tice who aims at being an employer or designer, from the 
“paid” apprentice who becomes a workman. These 
extended definitions embrace too wide a field, and it is 
necessary to limit it by.confining ourselves to the training 
of youths who are destined to be employers, manufacturers, 
or consulting engineers, designers, heads of departments, 
technical managers, and men in responsible positions. 
Whether or not such an apprentice should pay or be paid 
is а matter for the decision of individual engineers, or 
engineers in different branches, and this question may 
therefore be left out of the discussion. 

Until the beginning of the last century, entrance into 
the trades and the professions could only be obtained by 
means of an apprenticeship extending over seven years, 
during which the apprentice was bound to serve a master, 
who, on his part, undertook to keep the apprentice and to 
teach him his work. The system, as it then was, led 
to many abuses, and the Act of 1814 was designed to 
counteract these. It opened wide the doors to all except a 
few professions, and no restriction was placed either on the 
manner in which a youth learned his future occupation or 
the duration of his training. At that time engineering, 
except in a few branches, was just emerging from its 
position among the crafts. The removal of the restrictions 
to entrance may have been harmful in some ways, but at 
all events it allowed free entrance to many men who, 
although trained for other purposes, became pioneers in 
different branches of engineering. Although the restric- 
tions were removed, there still remained the idea that the 
proper way to become an engineer was to spend a period 
of five years or seven years in the workshop or office. 
Probably then, in the existing state of what we are now 
proud to call the profession, this was desirable, but now, 
after a century which has seen vast developments in engi- 
neering practice, and during which, with ever-increasing 
rapidity, scientific discovery is turned immediately to 
practical utility, it seems reasonable that some more 
generally recognised system of apprenticeship should be 
devised or recommended to suit the new conditions. 

The inadequacy of the old system of apprenticeship has 
been realised for some time; so long ago as 1866, Sir John 
Fowler laid stress on the importance of combining the 
study of science’and engineering theory with the ordinary 
apprenticeship. Since then it has become more generally 
recognised that the proper training for an engineer involves 
training both in theory and practice, and tnis has for the 
past seven years been emphasised by the institution in 
demanding a knowledge of theory from candidates for 
associate membership. When the technical education fever 
was at its height, opinion, to some extent, went to the 
other extreme, and it was thought by many that at last 
we had arrived at the solution of the problem. The 
numerous universities and technical colleges were expected 
to be able to turn out young engineers equipped not only 
with the necessary technical knowledge, but with expe- 
rience gained in the college workshops. In the United 
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States and on the Continent this system of training has 
been, to a lerge extent, adopted, but there are indica- 
tions of an inereasing tendency to diminish the workshop 
praetice in the colleges, and to substitute a training in 
workshops under commercial conditions. Especially in the 
case of the United States does one see excuse for such a 
system, for the extraordinary rapidity of the increase of 
engineering business there has created a corresponding . 
demand for young men possessed of scientific knowledge 
and some technical training, and capable of filling respon- 
sible positions. In this country, however, starting with а 
pre-eminent position in engineering, we have advanced 
with the times—perhaps at a less rapid rate than else- 
where, but still with sufficient prosperity. Interest in the 
training of young engineers has not been so generally 


aroused.  Biassed as some were by the old traditions, 
infected as were others by the technical education fever, 
the advice given to our young engineers has been very 


varied, with the result that at present training is in some 


quarters found to be in a rather chaotic condition. 


The ever-increasing keenness of international competition 
urges us to a solution of the problem, and this alone should 


be sufficient ; but the call seems still more emphatic when 


we remember that the function of the engineer is “to 


direct the sources of power in nature to the use and con- 
venience of man," and realise his cosmopolitan duties. The 
beneficial directing of the forces of nature implies а know- 
ledge of the laws governing their behaviour. The definition 


of the title “civil engineer” demands from him both 
theoretical knowledge and practical experience, and in this 


discussion I think we may take as agreed that both are 


essential in the training of the engineer. The institution 
has for many years devoted most careful attention to the 
conditions of training which should be fulfilled by those 
coming under ite purview. The “regular training” pre- 
scribed by its by-laws is defined by the council’s rules to 
involve a minimum period of three years’ pupilage or 
training as an assistant, where the standard of education 
is simply that required for admission as a student; and 
such minimum period of practical training may be reduced 
to two years where a recognised college course of study is 
taken. In each case the practical training must comprise 
both experience in the office and in or upon the works. 

The institution clearly contemplates a scientific and a 
practical training for all, and, taking thia asa matter of 
common agreement, the questions to be discussed аге: (1) 
How should the knowledge and experience in each be 
acquired? (2) Із there any arrangement suitable for all 
branches of engineering, and if not, what modifications are 
required for the different branches? (3) Over what period 
of time should the complete training extend, and what is 
the best arrangement and division of the time ? 

Let us look for a moment at the raw material and the 
finished product, leaving out of account the genius who 
may achieve eminence in engineering without special train- 
ing. The raw material is a youth of 17 or 18, fresh from 
school, educated, perhaps, to a standard below that which 
might be desired or expected, and supposed to be endowed 
with common-sense, natural aptitude for the profession, 
and sufficient physical strength; and the finished product 
is a blend of scientific and technical knowledge, practical 
experience, and business method. Our colleges should 
supply the first two requirements, but I venture to submit 
that the last two can only properly be acquired in the 
workshops and offices, and that no training can be con- 
sidered efficient that does not include a considerable period 
of practical apprenticeship. Colleges may supply know- 
ledge relating to the properties of materials, the theory 
and structure of machines, instruction in testing, and in 
the methods of attacking new problems; but it is only 
under actual commercial conditions that there can bs 
acquired the proper type of practical experience, adequate 
knowledge of the design and construction of machines, 
experience of and sympathy with the workman. It 
is in the factory or office that there can be gained, 
by observation and imitation, some knowledge of 
routine, estimating, organisation and management, 
business methods and administration, the production of 
the maximum amount of work with the minimum friction 
Imitation of good example 
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counts for much in engineering as in other professions, 
and to this, no doubt, can be diris traced the continu- 
ance of the success of our national engineering, despite 
our comparative slowness in advancing with the times. It 
is in this respect that Continental and American systems of 
training will be found deficient. There the young engineer 
is launched into his future occupation after a college train- 
ing of four or five years with workshop experience gained, 
especially in America, only in the college, and with some- 
times a total commercial experience of a year or less. 

It is seldom that a youth when he enters the profession 
knows what special line he will eventually follow. The 
organisation of this engineering conference indicates at 
least seven important franchise of the profession. He 
Бау be trained ав а mechanical engineer and eventually 
end as a railway engineer, an electrical engineer, or a naval 
architect. There is no broad line of distinction, the branches 
ioni so closely related. The mechanical engineer must 
not build machines without considering the purposes for 
which they are intended. The dynamo manufacturer cannot 
look at a combined set solely from the commutator or 
collector end; the railway engineer cannot confine his 
knowledge to the finished girder or the finished locomotive, 
and the naval architect is not concerned simply with the 
lines or hull of a ship. " 

Underlying all brauches there is to some extent the same 
practical foundation. All demand knowledge of the pro- 
perties and uses of materials of construction, and of the 
methods and processes by which they are converted into 
structures and machines, In many of the branches it is 
generally realised that a man must go through the “shop,” 
and after all, the processes in one “shop” do not greatly 
differ from those in another. Workshop experience is not, 
however, generally included in the training of all engineers, 
but surely it is desirable for all, and especially and increas- 
ingly so when steel has displaced to a large extent masonr 
and timber, when all types of motors bulk largely in their 
work, and when machines of all kinds are utilised to 
construct to their designs. If it is considered desirable 
that the training of all engineers should include experience 
in suitable workshops and factories, specialisation being 
confined more or less to the drawing office, the question 
under discussion is limited to the consideration of the time 
required, and the best division of that time between the 
college and the workshop. The duration of training 
depends to sonie extent upon the arrangement of the 
course ; but probably it may be safely said that to produce 
the ideal young engineer the training should extend over 
five or six years, which might be shout equally divided 
between the college and the workshop. Is there any one 
system that is the most desirable? I leave it to discussion 

iefly by engineers in practice, as I feel certain that the 
colleges are anxious to have a solution of this problem, and 
to adapt their courses to any scheme or schemes that may 
be thought desirable. | 

In this country at the present time the gystems in opera- 
tion might be classed as (a) 1 and 2, “ separate ” systems ; 
(^) 3 and 4, “combined” systems; (c) 5 and 6, “com- 
promises." 

1 Workshop only.—This is a survival of the old tradi- 
tions. It demands physical exertion during the day and 
mental strain at night if theory is to be acquired. Many 
eminent men in the past have undergone the strain and 
emerged successfully, but in the future the ever-increasing 
demand upon the engineer will render it unpractical, and 
almost impossible. Many clever youths enter the shops on 
this system with limited opportunites but with great ability, 
and provision should be made for them in any scheme of 
training. 

2. College onliy.— This has already been alluded to. Under 
exceptional circumstances, such as obtain in the United 
States, it may be expedient, but it is undesirable. 

2. Works before College. —A youth entering college after, 
say, three years in the factory and office is in many respects 
a good type of student He has gone through the shops at 
the receptive and imitative age; he has ascertained whether 
engineering is still to his liking, and comes to college with 
а knowledge of processes, materials, and machinery. He 
has some idea of what he wants to know and what branch 
be wishes to enter, but has often wrong theories which 


are difficult to uproot. "Teachers prefer this type, provided 
he has continued his studies during, his apprenticeship, but 
this is not always or even generally the case. The youth 
may have forgotten much of his school training, and, what 
is worse, he may have forgotten how to study. If he has 
studied, it is under trying conditions, when he is physically 
tired, and he may wish to confine his studies to the more 
interesting technical subjects, the science underlying them 
being more or less neglected, and in consequence hi 
progress is less rapid. He comes to college probably 
disinclined to begin again and gain the scientific knowledge 
which ought to recede all its applications. 

4. College before Works.—A youth fresh from school and 
sufficiently educated is likely to make progress in his 
scientific studies. . In the technical work he is handicapped 
by his want of knowledge of manufacturing processes and 
the operation of machines, and is unable to associate his 
theoretical studies with practical examples of which he has 
had experience. Laboratories help to some extent to reduce 
the handicap. If this was to be the standard training there 
would be a greater plea for college workshops, which would 
supply some little practical experience, but which could not 
supplant, even partially, the workshop training under com- 
mercial conditions. Some may urge that this syatem pro- 
duces a man disinclined to undergo what he calls the 
‘drudgery " of the workshops, but others will be as ready 
to admit that the proper type of youth acquires his prac- 
tical experience at a much more rapid rate after he has 
undergone a college training, and has no such disinclina- 
tion. This system may be preferred by employers as 
distinguished from system (2), which may be preferred by 
teachers. | 

Other systems are in vogue, either by accident or design, 
whose object is to avoid the disadvantages connected with 
“ separate ” and “combined ” systems, or. to minimise the 
required period of training. 

5. Intermittent Systems.—These include the works- 
college- works and the college-works-college systems. 
Many arguments can be advanced by the advocates of 
each. The first arrangement has to a lesser extent the 
disadvantages attached to system (3), and the latter system 
those of system (4). Both waste time, in so far as the 
usual college terms extend over only nine months of the 
year, and the remaining three months may be wasted, as 
few engineers care to take youths for three months in the 
year ; but probably, on the whole, this system is preferable 
to (3) or (4). In the college-works-college system the 
youth fresh from school has an opportunity of acquiring a 
foundation of science on which to rest his works’ expe- 
rience, but if study is not continued his knowledge may 
evaporate in the works, and at the end of his training he is 
out of touch with his employers. 

6. Sandwich System — This system goes one step further. 
During а period of, say, five years’ training, for four years, 
six months of each year are spent in the factory or office 
and six months in the workshops, and the additional year 
is spent in the workshops or office. It lessens the dis- 
continuity between the two parts of the training, and 
effects a saving of time, inasmuch as the college long 
vacations are utilised. Ап objection which may be put 
forward is that the youth is always “оп the move.” He 
has no time to settle down to either the workshop or 
college work, and he may have difficulty and extra expense 
in arranging for lodgings. It must not be forgotten, 
however, that each part of his work forms a recreation for 
the other, and the student is likely to return to each with 
considerable keenness. 

7. Concurrent Systems.—These either give time for study 
in classes in connection with workshops, or offer workshop 
training in connection with college. Both systems have 
already been alluded to. The objections to (1) and (2) 
may be applied here. Time taken off the workshops for 
study gives less time for the practical experience, and this 
is not acquired under strictly commercial conditions. 
Except in the very largest works, it is impossible to 
provide the requisite standard of teachers, and if it is 
necessary that the youth should breathe the atmosphere 
of the shops, probably it is perhaps equally necessary for 
him to breathe the atmosphere of the college. 

The list may not comprise all the systems in vogue, and 
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the arguments for and against them are merely indicated, 
but it serves to emphasise the diversity of the ways in 
which a youth may enter engineering. Is it not possible, 
at least to some extent, to standardise the training! 


| Discussion. 

Mr. Drummond, in opening С discussion, said that the system 
adopted on the London and South-Western Kailway at Nine Elms 
was to take away from school a boy at the age of 15 or 16, give him 
three years’ workshop training, and allow him to go to a class on three 
mornings in each week. 

A lengthy’ discussion took place, and Mr. A. Ж. Yarrow (Poplar) 
was warmly applauded on rising to He said that all those 
who had travelled abroad and concerned themselves in the training 
of engineers must be struck with the ‘‘ chaotic state” in which the 
training here was carried on, as there seemed to be no system or 
policy. He thought it must be taken as admitted that for а man to 
occupy а leading position in an industrial undertaking, such as head 
of an engineering establishment, he must combine scientific know 
ledge with workshop experience. The question, therefore, arose 
as to whioh was the best system to adopt. Of late much 
attention had been paid to the subject, and they were in a 

ition to form an opinion as to the comparative merits of the 
ifferent systems, and possibly arrive at some plan which might 
be deemed the best, and perhaps better than that adopted elsewhere. 
He thought Prof. Cormack had made it quite clear that he was not 
dealing with the apprentice who desired simply to learn one branch of 
engineering, but with the young man who desired to attain a high 
position in his profession. That involved a more or less expensive 
education, but mechanics’ sons, in consequence of scholarships which 
county councils and others had placed within their reach, hid пок an 
opportunity of pushing themselves to the front and securing an 
equally good training to that obtainable by those endowed with 
sufficient wealth. In any scheme that was adopted care should be 
taken to provide that the sons of poor men, so far as was practicable, 
were not shut out from the best educational advantages, otherwise the 
country would be deprived of the ability of the majority. It was 
desirable to select such а system as might be acceptable to the more 
industrious and the brighter lads. That was why he was euch a strong 
advocate that all young men, during the period of serving their time 
in the shops, should start at six. In some works it had been 
attempted, with more or less success, to have a scientific course in 
connection with the works. That might be done in very large estab- 
lishments, but it was evident that any such system would not give a 
young man the educational advantages that could be found at a 
university or technical school, where the most able professors were 
found and where various descriptions of apparatus to illustrate 
rinciples were available. He felt satisfied that to get the very 
t scientific training it was necessary to study in one of the 
leading colleges under the very best teachers. This could be done 
by a course of three гов at а college, and it could be combined with 
workshop practice three years in a workshop, either before or 
afte It was the opinion of the majority of educational autho- 
rities that if the scientific and practical work could be proceeded with 
as far as possible side by side, it would be very much better than 
completing the one course of study and then taking up the other. 
They found very frequently in the universities and technical colleges 
large workshops, which he ventured to say was very undesirable, for 
he thought the use of machines should be learnt under '' commercial 
conditions,” because not only was the use of tools being acquired in 
the workshops, but the knowledge of the administration of works. He 
was strongly of opinion that money expended in increasing the 
number of workshops of technical colleges would be more wisely spent 
in other directions. The ''sandwich " system seemed to offer many 
advantages for two classes of knowledge where acquired simultaneously. 
He thought they were very much indebted to Prof. Cormack for 
bringing it forward in so able a manner. 

There was a great diversity of opinion as to what system should 
be used, some speakers objecting to any cut-and-dried system. 

Sir Wm. White said they had had a great variety of opinions, 
some of which had been very strongly expressed. He noticed there 
was a universal agreement on one or two points ; for instance, that no 
man could be an engineer unless he had had a large practical erperi- 
ence combined with scientific knowledge. How were they going to 
find some practical method of procedure out of all the diverse systems? 
There was not a single system mentioned in the paper which not 
produced good men. That discussion would form the basis for con- 
sidering а settled system, which, in any case, oould not be made com- 
pulsory. It seemed to him that the Institution of Civil Engineers 
was naturally the body to take the initiative, but he did not suggest 
at present in what direction that movement should be made. He 
thought some members would like to know what had been the 
Admiralty system of training for nearly half a century. It was one 
of the oldest organised systems of the country, and it was exceedingly 
little known. tt really embraced two stages, which applied distinctly 
to the training of officers of shipbuilding and engineering departments. 
The first stage was residence in a college attached to one of the dock- 
yards. The students, for whom there was a competitive entrance 
examination, were concurrently studying and working in the sho 
and dockyards. Then there was a process of weeding. If the candi- 
dates did not prove capable of taking that training, they did not go 
further or went on in some other branch of the service; but those who 
had proved capable of taking the higher training were then passed on 
to the Naval College at Greenwich, and there the sandwich system 
prevailed—a certain number of months at colleges and a certain 
number of months in the dockyards. That system had been applied 
with элире success, and it was а system that should be placed оп 
record. - 

à vote of thanks was accorded the author, 


THE MANAGEMENT AND WORKING OF BOILERS. 
BY HORACE BOOT. 


The following is an abstract of Mr. Boot's paper read 
before the Municipal Electrical Association at Newcastle: 


The author commenced by stating that every central-station 
engineer should be familiar with the construction, management, 
and the most economical way of working and maintaining steam- 
boilers in good repair. Nothing is more detrimental to the 
satisfactory running of а power station than neglect of this 
department, or leaving the supervision to leading foremen or 
workmen. There are few, if any, experienced engineers that, 
at some time or other, have not been short of the steam required 
owing to something having gone wrong in the boiler-house, 
which, perhaps, might have been avoided with clean boilers, 
proper draught. or more reliable boiler fittings. The author 
explains that the variable load of an electricity works is much 
more trying to boilers than that of a mill with regular hours of 
regular load. He advocates a combination of Lancashire and 
water-tube boilers, the latter being only used at peak load. To 
keep water-tube boilers in good order, the author recommends 
the following boiler-house regulations : 

1. Never raise steam quickly ; take about three hours from lighting 
up time for a cold boiler to get up steam. 

2. Never allow cold air to blow on the front headers by opening the 
tube doors when the boiler is hot. 

3. As soon as 5010, of steam is showing on the gauge glass, blow 
down the boiler for а minute by opening the blow-down cock ; test the 
boiler gauge glasses. 

4, When letting down steam in a water-tube boiler, repeat No. 3. 

5. Every boiler is to be blown down once in 24 hours. The safety 
valves tried, the gauge glasses tested every eight hours, the high and 
low water whistle alarms once every seven days. Tbe soot blown and 
brushed off the tubes m morning. (It may be mentioned here 
that the fixed blowers usually fitted to water-tube boilers, when set 
in a battery, have not been found a success for this p , but it 
is very easy to have little doors built and use the Бау lance 
cleaning tube. The objection to the fixed blowers has been that they 
are likely to only clean one portion of the tube, and cause outside 
corrosion of the tubes due to moisture dripping. For this reason, 
and their inefficiency, they have been removed from one of the 
author's boilers, and replaced by the ordinary type of blow-down 
lance, with inspection holes in its place among the tubes at the top 
of the boiler.) 

6. The boiler is to be fed with water continuously and not inter- 
mittently; the regulation of the feed is to be performed by the speed 
of the feed pump, and not by throttling the boiler feed valves. 

7. Before disturbing a banked fire, open the dampers and the oold- 
air doors on top of the fire in order to get rid of any accumulated gas ; 
when sufficient time has been given to allow this to disperse, the 
dampers may be partly closed, and the fire raked up in the ordinary 
manner. 

8. Anything abnornal noticed by the stokers to be at once reported 
to the engineer in charge. 

The above are the regulations for keeping the bollers in 
good working order, and below are the cleaning and inspection 
regulations : : 

1. Every three months each boiler is to be carefully inspected inside 
and out, If necessary, all the front caps are to be taken off, the tubes 
scurfed, and valves ground in, if leaky. 

2. Before taking down a boiler for inspection, about six to ten 

llons of paraffin or soda is to be put in, and the boiler simmered for 

hours, the steam pressure not being allowed to exceed 501b. 

3. On the completion of the above course, the hot water is to be 
let down gradually and the top caps removed one by one, so that the 
tubes are scurfed whilst the hot water is in them, in order to prevent 
the scale getting hard on the tube before the scraper reaches it. 

4. After all the tubes have been scurfed, a careful inspection with a 
vat lamp i. e., a lamp to go right down the tube—is to be made. 

5. Should any tubes look doubtful or not quite normal, they are 
to be submitted to a pressure test of about four times the working 
pressure. Я 

The author then describes the apparatus he has designed апа 
patented for testing a single tube in situ. This is illustrated in 
Fig. 1. This apparatus has beep at Tunbridge Wells the means 
of saving tubes which certainly looked as if they ought to have 
come out, and other tubes which appeared perfect, after being 
tested, were found to be weak. There is no need to run any 
risk with doubtfal tubes, as in a few minutes the pressure test 
can be applied, and the tube can be tested up to desiruction if 
desirable. It also enables tubes to be tested up to higher pres- 
sures than the drum should be subjected to. The author has 
known scale in a tube resist 550lb. 5 pressure, and yet 
the moment that scale became loose the tube ripped opan; owing 
to active corrosion taking place beneath the soale. ө recom- 
mends a record of the dates of replacing tubes in boilers being 
kept, and such a record he illustrates by Fig. 2. A log of repairs 
is also advised to be kept. The author has tried various means 
of scurfing the tubes. On several occasions the tube turbine 
cleaner has been used, but it takes so long to do its work, and 
uses so much water, that he is not at all sure whether it is not 
cheaper in the end to put in a new tube. The importance of 
keeping the tubes in a water-tube boiler free from scale {д 
shown by the following figures: 
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Scale yin. thick, requires about 10 per cent. more fuel. 
» їп. 77 25 » » 


ээ min. 99 125 97 99 
to evaporste the same quantity of water. 
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Fig. 1. 


The costs of keeping up the five boilers 
for 1901 were as follows : 


Boiler 1. Boiler II. Boiler III. 


Year 1901. Boiler IV. Boiler V. 
| s. d. S s. d. 
Scur fing. 5 19 61 12 3 
Brickwork ............ 49 0;115 0 
Cost of renewing 
tubes — 6 6 0 
Labour on ditto...... — 114 7 
Firebars, inc 
labour ........ ...... 8 40/8 40/4 2 0 
Repairs to bl 
e — — — 
uge glasses, rings 
and fittings........./2 1 01117 0/017 0/2 1 0/110 0 
Total . 17 263 0 7|18 2 1 18 15 6/6 19 10 
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Fic. 2. 


The figures for scurfing are not complete, as shift labour is 
also used for this work. The tube repairs on boilers Nos. 1 
and 2 are abnormal, as 24 tubes were renewed in each. The 
author thinks a fair average with a medium class of water would 
be 10 tubes per boller per annum. It has been found that the 
average cost of renewing a tube, including everything, is 263. Od. 


at Tunbridge Wells 


It will be noticed that the wear and tear on firebars is high. 
The cost of the bars is 8s. per owt. The author has tried all 
kinds of shaped bars, the air-space between the bars bein 
regulated to suit the various kinds of fuel used. He has foun 
it important to have a flat surface for olinkering, and is'now 
using the dog-tooth bar, originally designed by a No ham 
firm, and from results these last longer than the 

straight bars, and there is less waste of fuel caused by unburned 
coal dropping through. The cost per set of o bars was 
£7 per ton, and of the special d (which lasts half as long 

) £8 per ton. | 
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Fie. 3. 


The author advises the use of a main isolating valve where 
several boilers are connected to a main steam range. The valve 
should be of the mushroom type, in erence to the 
** ball," which latter usually gives trouble when running large 
engines, owing to its continual knocking, thus damaging its 
seating. As régards the Lancashire boilers, the author has not 
found them more economical with regard to coal consumption, 
and he thinks the radiation losses are more than with the 
water-tube boilers. He has found the split bridge for the 
prevention of smoke a most efficient arrangement, although 
difficulty is experienced in making the stokers use it properly. 
Below is tabulated the cost of repairs over a period of 12 months 
to two Lancashire boilers : 


Boiler VI. Boiley VII. 

Brickwork .................................. € £1 11 7 ...... £0 15 9 
, 619 7 . . 6 0 0 
Cleaning lues uses 012 1 .... 012 0 
Osulking  веатшв..............................,›... 115 5 ..... 7 0 
Blow-down ohhh: 0 5.5 .... 156 
Repairing dead plates 1 3 8 ...... 1 3 6 
Miscellaneous details, including labour...... 481. 212 3 
Totali сае we £1513 6 $13 14 0 
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The author then discusses superheaters, and states that tests 
at his works show that an economy of about 8 per cent. is 
obtained by their use. In the author's opinion, a superheater 
should be constructed and arranged in the flues of Lancashire 
boilers in such a manner as to comply with the following : 

1. The gases must be entirely shut off, and go through a by-pass 
when the superheater is not in use. с 

2. It should not Бе necessary to flood the tubes under any circum- 
stances, flooding being а most dangerous practice, although (unwisely) 
recommended by certain makers.. 

3. No cast metal, only boiler plate or forged steel, to be used for 
the headers or boxes into which the tubes are expanded. 

4. ше provision to be made for expansion and contraction, not 
only in the constructioa, but also the method of supporting. 

b. Provision to be made for easily renewing defective tubes without 
ап excessive amount of labour. 

6. A dead-weight, and not a spring safety valve, to be fitted, of 
ample size, to relieve any excess pressure, and a lever provided for 
testing the efficiency of the safety valve from day to day. 

It is an easy matter for the superheater flue to be so con- 
structed that if it is desired to cut out the superheater the 
gases can pass through the by-pass, thus avoiding the necessity 
for flooding when getting up steam, and of having to withdraw 
the superheater when there is a defective tube until such be 
repaired. In Fig. 5 one way of doing this is shown. 

n the concluding part of the paper, the author, in justice to 
boilermakers, states that the feed water at Tunbridge Wells is 
not desirable in quality, due to the presence of acids. The 
original water supply has now been abandoned, and the ordinary 
town water substituted. 
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For the Lancashire boilers the author has tried a purifier—a 
. sketch of which is given in Fig. 4, from which it will be seen 
that the comparatively cold water enters the trays, and flows 
round the steam apace of the boiler, returning along the bottom 
of the zinc plates, dividing the two halves, and when it has 
deposited all its scale in these trays the water is delivered at 
boiler temperature into the boiler. A separate blow-down cock 
and plpe are fitted to the end of these trays, and by blowign 
down every 24 hours the purifier can be used for three montsh 
without cleaning, but after the boiler had been running three 
months the deposit was so thick in these trays that they had to 
be cleaned, because they were choked up. 


Mr. T. P. Wilmshurst, of Derby, in opening the discussion, com- 
plimented the author on his practical paper. With respect to the 
renewal of tubes, he noticed that 50 had been renewed in two years. 
The tubes in the sixth or seventh row should not give апу trouble, 
and he thought the total renewals was excessive. At Derby only the 
two bottom rows of tubes gave any trouble, and they had had to renew 
only from four to five tubes per boiler in the course of three years. 
At Exeter after 14 years’ experience no tubes needed renewing. Не 
thought that the lower rows gave out first because they did most 
work, and in consequence received more deposit. He had found that 
a chain-grate stoker practically stopped all smoke. It was difficult, 
however, to keep the fire well covered over the back of the grate at 
light loads. He had found that for the firebrick arches a much longer 
life could be obtained by using special key bricks from Stourbridge. 
These lasted twice as long as ordinary bricks. He thought that 
analyses should be made regularly of the flue gases, and was installing 
a carbon dioxide recorder in his station. 

Mr. Н. Talbot, of Nottingham, said that isolating valves should be 
used in the steam connections of all types of boilers. | 

Mr. J. Н. Rosenthal, of Messrs. Babcock and Wilcox, pointed out 
that the water used at Tunbridge Wells contained acid which attacked 
the boiler tubes. He did not believe in the testing of individual 
tubes, which was apt to put strains on the headers. A simpler way 
was to plug the uptake and downtake pipe, and test whole sections 
together. Mr. Boot's average figure of their renewing 10 tubes per 
annum per boiler was much too high, and this would be confirmed by 
other usere of the same water-tube boilers. He did not agree with 
Mr. Boot’s remarks on the flooding of superheaters. It was in starting 
up that the superheaters were apt to be damaged, as then they con- 
tained neither water nor steam. As regards the addition of a valve 
detween the boilers and the superbeater, he thought the practice 


dangerous. Mr. Wilmshurst was correct as to the reason for the 
lower tubes going first. Practical experience, however, had shown that 
the work could not be equally divided between the tubes, and that if 
the number of rows was reduced, the boiler did not take the heat from 
the furnace gases as it should do. In fact, the addition of а super 

heater in retarding the gases on their way over the tubes improved 
the efficiency of the boiler. The difficulties of the early make of the 
chain-grate stoker as regards air leakage has now been got over. 

Mr. A. G. Cooper, of Colne, agreed that the lower tubes alone 
should give trouble. Isolating valves were exceedingly useful if a 
ea alae of a boiler was inadvertently opened before its pressure was 
high enough. | 

Mr. J. К. Bridges, of Eastbourne, remarked that there were other 
makes of water-tube boilers than the Babcock-Wilcox. He did not 
approve of frequent hydraulic testing of the tubes, and his experience 
of the turbine tube cleaner was much more favourable than the 
author's. There was no need to use a joint ring with the Babcock- 
Wilcox boiler, but with the Hornsby boiler they had to be used, 
and caused trouble. His experience had been that makers vould not 
guarantee mushroom isolating valves with superheated steam. 

Mr. Ruthven-Murray, of Willesden, advocated the use of glazed 
bricks to keep down air leakages through the brickwork. He had 
found, in consequence, that glazed bricks got hot because their surface 
did not radiate so well as a roughened surface of ordinary bricks. He 
also believed in the testing of flue gases regularly. For lagging he 

referred a silicate cotton under a metal shield. The air imprisoned 
in the cotton acted as a good lagging. He thought that the economy 
from superheating should be considerably more than 8 per cent. 

Mr. Н. В. Maxwell, of Partick, had used the multiple firebars 
with satisfaction, both with ordinary boilers and with refuse 
destructors. 

Mr. Robert Quin said that for removing oil a chemical process was 
the only one. Hydrated ferric oxide would serve, as would also 
aluminium sulphate. He thought the author's tube-testing arrange- 
ment was responsible for the header distortion he had referred to. He 
advocated gannieter firebricks for boiler furnaces. 

Mr. L. Robertson, of Hackney, gave a good record of the Babcock- 
Wilcox water purifier. 

Mr. W. A. Vignoles, of Grimsby, advocated the undertype of 
stoker, which could be made quite smokeless. 

Mr. H. L. P. Boot, in reply, said that everything depended on the 
feed water in the cost of boiler upkeep. He threw doubt on the small 
cost of repairs and few tube renewals which some engineers claimed. He 
found that firebrick arches lasted from eight to nine months. In spite 
of what had been said, he thought that the ordinary expansion and 
contraction would distort the headers. The Edmiston filter referred 
to was a marine qne The filtering medium was towel cloth, but the 
filter had not to deal with any considerable quantity of oil. He had 
not found much advantage from grouped firebars. 


ECCLES ELECTRICITY ACCOUNTS. 


Below we give an abstract of the accounts of the Eccles 
Corporation electric light works for the year ended 


March 31 last. 
REVENUE ACCOUNT. 


Dr. Expenditure. £ sd. 
Generation of electricit q V. 1,438 10 2 
Distribution of electricit/%dʒju ннн... 316 18 2 
Fühlen ЕНЕДИ 76 15 1 
Rents, rates, and taxů' eee . 91 5 6 
Bal etm e ee 262 14 9 
Establishment charges eene 91 1 3 
n d КЕ аавв КЫЙ 22 5 0 
Interest and repayment of loans ................. ............ 1014 0 4 
Interest and commission q 58 7 3 

£3,371 17 6 

Сг. Income, -£ s. d 
Sale of electrical energy — Private lighting .................. 2,028 16 0 

Ditto public lighting eee nme 552 8 7 
lr dor ir cO PS 78 15 6 
Sale of cinders, etqüoͥũͥ .. . . 7 14 6 
Fittings and repairs on consumers’ premises 227 18 8 
Balance, being deficit on revenue account ͥ 476 6 3 

£3,371 17 6 
BALANUE-SHEET, 

Dr. Liabilitics. £ в. 4. 
Loans on mortgage 20,619 5 11 
n . 247 16 2 
ea... ⁵³ði ii ³ 1,840 19 11 
Sinking funſsssss ава анбор дан 58 15 2 
Loan repayment accountn— i . . 1,640 14 1 

£24,387 11 3 

Cr. £ в. d. 
Capital outlay, assets, е{с........................................ 22,862 6 2 
Sundry dos. аы неа а 984 4 4 
Stock on hbanadagagagagagaggga» АИ ИЧРЕ 20 19 4 
, Qro tii rU ные унаа à; 5 0 0 
Sinking fund investments ....................................... 38 15 2 
Revenue account —balancdgge . . 476 6 3 

524,587 Ц 4 
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CORRESPONDENCE. 


WIRELESS FIRE-ALARM. 
SIR, — With respect to the note headed Wireless Fire- 


„ on p. 187 of your issue of Aug. 8, I beg to 
offer the following observations on your remarks. I note 
that you are in favour of electrie fire-alarms. Concerning 
my apparatus you say in the first place, “ The most recent 
development of such an alarm is one patented by Mr. 
Guarini for doing without communicating wires Experi- 
ments in Brussels have shown that the system will work, 
but we are not hopeful of any system which depends on 
the Hertzian wave for giving such an alarm." This has need 
of explanation, because you make in it reproach on all 
wireless telegraphy by Hertzian waves. In the first place, 
I would say that I could make my system work equally 
well with ordinary alternating currents; secondly, I would 
refer you to the Hertzian-wave systems of Marconi, Slaby- 
Атоо, Braun, De Forrest, Fessenden, Rochefort, etc , which 
are far from a myth, and which over short distances give 
perfect satisfaction. If wireless telegraphy over long 
distances is still open to fault, this does not apply to com- 
munications over small distances. I claim that over 
8 distances wireless telegraphy leaves nothing to be 
desired, and has the following great advantages: it coste 
less to instal than connections with wires, and, secondly, 
is exempt from all those inconveniences which accompany 
overhead wires. It remains, then, to show that communica- 
tions by wireless telegraphy over short distances are exempt 
from all those faulte which signalling over great distances 
These latter inconveniences are due to (1) the 
great sensitiveness which the receiver must have to avoid 
the employment of large power in the transmitters; (2) 
the space required for and height of the aerial wires which 
introduce disturbances due to earth currents and atmo- 
spheric electricity. Over small distances the vertical wires 
are short, and by the employment of condensers, connections 
with the earth can be avoided. It remains now to see if 
your remarks on my fire-alarm can be met. You say: 
* Quite apart from the difficulty of getting good distinctive 
signals from а large number of subsoribers, there is the 
interference question, which is even more serious in a fire- 
alarm system than in ordinary telegraphy." The first 
difficulty can be got over easily in the way that is done 
with the May-Oatway fire-alarm, by transmitting Morse 
signals, each subscriber having a different signal. With 
regard to the interference being more serious, 1 think you 
would have to search in vain for two fires which com- 
menced in the same town exactly at the same moment. 
Even then, by continuing to repeat the alarm, the signals 
can be divided out. At the end you say: “Up to the 
nt we know of no experiment which gives that secrecy 
and freedom from interference with wireless telegraphy 
which can be obtained easily and cheaply when wires are 
employed.” I would remind you that up to 4 km. Hertzian 
reflectors have been employed with success by Marconi, 
which would be quite sufficient to avoid interference. 
Also in your issue of Aug. 7 you publish a letter of mine 
on the same subject. Then, again, by syntony secrecy can 
be assisted, but in my fire-alarm there is absolutely no 
necessity to avoid interference, or to take any precautions 
whatever against it. I freely admit that communications 
with wires can be easily e, but this is equally the case 
with wireless telegraphy, and the installation can be made 
in less time. It avoids the overhead wires, which are 
objectionable. I am of the opinion that if one day the 
eonditions laid down by Mr. Oatway are fulfilled com- 
pletely, it will be done by means of wireless telegraphy.— 
Yours, etc., E. GuARINI. 


[We regret to have had to condense the above letter, 
but think we have given the author’s meaning fairly. 
He does not realise our point, that his wireless fire-alarm 
station would be receiving at odd times Morse code 
messages from other wireless telegraph systems in the 
neighbourhood or from casual experimenters. The essential 
feature of any system of electric fire-alarms is that it shall 
be quite distinct and a from any other system which 
might ive fictitious calls at any time. It is the fear of 
these fictitious ealls, owing to defect in working, which 


has made the London County Council Fire Brigade refuse 
to recognise up to the present any automatie electrical 
fire-alarm system.— ED. Е. E.] | 


JUDGING ELECTRICAL FIRE BRIGADE CALLS 
AT EARL'S COURT. : 


SIR,—I shall be glad if you will allow me space to call 
attention to the methods adopted by the executive of the 
British Fire Prevention Committee (is there such а thing 
ав fire prevention ?) in judging the exhibite entered under 
this class at the International Exhibition at Earl's Court. 

My company is an exhibitor, and some time in June 
delivered at the request of the committee a descriptive | 
schedule of the exhibit, which was acknowledged in due 
course. Some time subsequently we were notified to take 
our “ hand . machines” to the lake for examination by the 
jury on July 15, just as though the authorities in their 
wisdom did not know that a system of automatic fire-alarms 
did not indulge in hand machines, and was not a squirt, a 
diving bell, or other appliance in need of a lake. However, 
explanations passed, and in the end, classed as brigade calls, 
we were notified to be ready for the jury on the 7th inst. 
The writer came up from Scotland, expecting, as any other 
reasonable man would expect, that an electrical fire brigade 
device would be judged by electrical and fire brigade 
experts, and you can well imagine my surprise at finding 
the jury composed of two insurance surveyors (опе an 
A. I. E. E.), a borough surveyor, an architect, and the 
respected chief of the Salvage Corps ; but never, oh ! never, 
a practising consulting or working electrician or fire 
brigade officer amongst them. Never imagining for a 


. moment — original and anxious to glorify its members 


as the British Fire Prevention Committee is known to 
be—that that body would dare go to this length, the 
writer came to the conclusion that the only member of the 
jury unknown to him was the chief officer of a well-known 
brigade, and went ahead with the demonstration instead 
of withdrawing the exhibit from the „ of such 
a group. Зо soon, however, as the identity of the fifth juror 
became known, and before any awards were made public, 
a protest was lodged with the executive, and it is to ask 
your readers to watch the result of this protest that I am 
now writing. I do not demur in the slightest to the 
integrity or status of the members of the vd but just 
as no one in his senses would ask his Girace of Canterbury 
to judge the turnips at an agricultural show, or the presi- 
dent of the Royal Society the lingerie at Jay's, so the 
exhibitors in this class have a right to expect that the 
judges shall combine expert practical knowledge of the 
subject they are adjudicating upon with the necessary 
integrity, patience, and attention to detail. No awards are 
yet known, and I have asked the executive authorities to 
seek the assistance of the professional firechiefs and National 
Fire Brigade Union committees in selecting brigade chiefs 
and electriciane, and leaving them free to include lay 
members of their own committee, salvage experts, etc., 
so long as the practical element is in a preponderant 
majority. It now remains to be seen whether а common- 
sense suggestion of this kind commends itself to the 
authorities.— Yours, eto., Gro. W. OaTwAY. 


[We quite agree with Mr. Oatway that committees 
making awards at exhibitions should be composed of men 
expert in the branch of science involved.— Eb. E. E.] 


RE N. F. NALDER. 

Sig, —Referring to your i of the proceedings under 
the failure of Noel Francis Nalder, of 19, Queen Victoria 
street, E. C., some confusion appears to have arisen between the 
name of the debtor and Mr. Francis Henry Nalder, one of our 
managing directors. We shall esteem it a favour, there- 
fore, if you will kindly note in your next issue that our 
Mr. Francis Henry Nalder has not, nor ever has had, any 
connection, direct or indirect, whatsoever with Mr. Noel 
Francis Nalder, nor has he or our company of Nalder Bros. 
and Thompson, Limited, ever had any connection with any 
of the companies in which Mr. Noel Francis Nalder was 
interested, — Yours, ete., | 

NALDER Bros. AND THOMPSON, LIMITED. 
(E. Thompson, Managing Director.) 
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MUNICIPAL TRADING. 


In our last issue we noticed briefly that a report by the 
joint committee appointed to consider this question had 
been published. The order of reference must be examined 
before any conclusion can be reached as to the value of the 
report. It was practically to “consider and report as to 
the principles which should govern powers given by Bills 
and provisional orders to municipal апа other local autho- 
rities for industrial enterprise within or without the area 
of their jurisdiction.” In 1900 a similar joint committee 
sat upon a similar order of reference. The 1903 committee 
in ite report says of the 1900 committee : 


In consequence, however, of the great extent of ground 
to be covered, and the complexity of the subject, that com- 
mittee were unable to make any report on the merits, but 
confined themselves to a recommendation of reappointment 
in the next session.” 


This proves that in 1900 there was no report on the 
merits of the case, nor is there in the present report one 
scrap of decision upon these merits, for paragraph 7 of the 
report says: 

" Whatever view may be taken of the proper limits, if 
any, which can be set to municipal trading, it is clearly 
important that wherevor it exists ratepayers should be not 
less fully and continuously informed of the success or 
failure of each undertaking than if they were shareholders 
in an ordinary trading company.” 


The importance of keeping а true and correct set of 
accounts admits of no discussion, but what has this to do 
with the merits or the limits of municipal trading? The 
fact 1s that the committee has deliberately ignored the 
order of reference, and spent its time and the public money 
upon a question of detail which did not concern it and 
with which it had nothing to do. What are the principles, 
and what are the limits, if any, that underlie municipal 
trading? These are the questions asked in the order of 
reference, but they are not answered in the report, nor has 
the committee taken any evidence that would assist in 
solving the questions. The whole thing has been a 
grotesque farce, and the result contemptible inanity. 
Reading between the lines, we come to the conclusion that 
neither the Government nor the committee care to tackle 
the main question.  Tacitly they assume “What is, is 
right,” that municipal trading exists and will con- 
tinue to exist, that limits or principles are to be 
ignored, but some few pétty suggestions about details 
may be embodied in a Bill. If that is done, the Govern- 
ment will have flouted the business men interested in the 
question, and the interference will irritate the municipal 


‘| people, while doing no good. Either municipal trading is 


wholly good or wholly bad, or good within limits. There 
аге few readers, or rather students, of, history nowadays, 
otherwise it would be better known that municipal control 
of trading had been tried and failed. The current report 
deals mainly with the due keeping of accounts and having 
a proper audit, with a tail piece stating the advisability of 
continuing the investigation “into other branches of the 
subject.” Here, again, we see inferentially the assumption 
that municipal trading has come to stay. The logic is, 
municipal trading existe; why trouble to enquire into the 
rights and wrongs of its existence? Just so, thieving 
exists; why enquire into the rights and wrongs of thieving ? 
The present position of the matter is simple. Munici- 
palities want to take all the plums of trading, and 
anybody can have the competitive trade. The plums 
are everything of the nature of a monopoly—no 
competition, and, therefore, little incentive to progress, 
Private enterprise may invent and improve. If 
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it trades competitively, it must adopt the latest 
improvements in order to exist. The municipality, 
on the contrary, exists anyhow, and may or may not 
be “up to date.” At the present moment, no doubt, 
the municipalities have done and are doing good work, 
and their ‘concerns are mostly very up to date; but 
that is because the days are young.  By-and-by, 
when fluctuations in business come, as they will 
апа must come, what will be the position of a 
town heavily in debt, heavily rated, and retrogress- 
‚ Ing? We think its downfall will be hastened because 
of ite being in business. It is a great pity that the 
Government and the committees have not had courage 
enough to make a thorough enquiry and give definite 
opinions. One word as to accounts. The report is to 
al intents and purposes a report condemning the 
accounts of local authorities, and, in our opinion, 
this is an absolutely incorrect view of the matter. 
The accounts of the local authorities on the whole are 
better kept, more in detail, and more understandable than 
those of companies. In the prominent cases which have 
led to complaint the items under controversy have been 
items that might with equal correctness be placed under 
either of one or two headings. We have never found any 
disposition by a local authority to falsify the exact final 
position of its financial affairs, though there have been 
differences of opinion as to how items should preferably 
be charged. The electors elect representatives upon the 
councils. Surely these men, who pay the money to be 
expended, are interested enough to see that their repre- 
sentatives are neither thieves nor rogues. This report 
infers that dishonesty is rampant, which we assert 
deliberately is wrong. Are mayors dishonest? Are 
they, usually the loyalist of loyal citizens, likely to 
nominate inefficient auditors, or auditors who will scamp 
their work? The report says little interest is taken 
by the ratepayers. Admit it. What does it. mean but 
that those who do take an interest will see that the men 
elected are men who will take an interest in their work 
also? Altogether, in our opinion, а more contemptible 
report was never issued by a committee since this world 
began. It has left everything undone which it ought to 
have done, and done nothing it ought to have done. 


SS 6 


THE PARIS METROPOLITAN RAILWAY DISASTER. 


Our readers will have learned from the daily Press most 
of the details of the disastrous fire on the Metropolitan 
Railway of Paris on Monday last in which 84 passengers 
lost their lives. The following account may help to fix 
what little technical information is now available, and help 
in the formation of a just opinion as to how far such a fire 
is preventable. The stationmaster at the Rue des Couronnes 
Station is responsible for the statement in the Daily 
Telegraph, that train No. 43, coming from the Porte 
Dauphine, and bound for the Place de la Nation, had 
been brought to a standstill at the Boulevard Barbes 
Station, owing to a mishap to the engine. The 
passengers were directed to leave the train. Train 52, 
following at a short distance, was also vacated, and was 
used to push on No. 43. The two trains ran through the 
Chapelle, Rue d’Allemagne, Rue d’Aubervilliers, Place du 
Combat, and Belleville Stations without stopping, so as.to 
clear the line. When they passed the Rue des Coronnes 
Station flames were perceived at the bottom and up the 
sides of the cars. I cried to the guards who were standing 
at the open doors of the passing train, ‘Stop, you will 
néver reach the next station.’ ‘ All right, all right,’ the 
driver called back. ‘We will get there safely,’ and the 
fwo trains, already afire, disappeared at a terrific speed 
into the tunnel. Just before they reached the next 
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station, that of Ménilmontant, а flame suddenly flashed out 
between the leading motor iage and the car behind, 
and а violent explosion was heard. In a second flames 
enveloped all the eight cars of the two trains. The drivers 
and guards just had time to fly for their lives. The flames 
rose up to the roof of the tunnel and licked ite sides. The 
electric light wires were melted and the whole tunuel was 
plunged in darkness, except for the glow of the con- 
flagration. The current was immediatelv switched off, and 
train 48, which was coming up behind, stopped 300 yards 
before the Rue des Couronnes Station. A terrible panic 
occurred among the passengers of the train. Some rushed 
back to the Belleville Station, others went on to the Rue 
des Couronnes through the suffocating smoke and the 
luridly-lit darkness.” 

From this and other accounts it appears that the pas- 
sengers in No. 48 train were never near the burning trains, 
but that in walking towards the Rue des Couronnes Station 
or in the station itself they were suffocated with smoke. 

Naturally, the public wish to know if electric trains and 
electric railways are specially liable to the above type of 
accident. We would point out that from the above the 
following conclusions are derivable : 

(а) That the locomotive on train No 43 was defective, 
and that it commenced the fire. 

(b) That, instead of extinguishing the same, as could 
easily be done at first, the train was pushed over six 
sections and halfway over the seventh at express speed 
(over two miles of which the first portion was above 
ground). 

(c) That this caused the flames to spread from the 
leading locomotive, which was defective, right down the 
two trains, and that the insulation round the conductors 
iu the leading locomotive carriage was destroyed. 

(d) That further ehort-circuiting then occurred, which 
ау cut off the current from that section of the 

way. | 
(e) The drivers then abandoned the trains, which they 
had so thoroughly set on fire, and saved themselves. 

We have no wish to attribute blame to these drivers or 
to the officials, but trust that a full enquiry will be made 
as to the person responsible for the order to push a burnin 
train over lines which were being used by the public. It 
must be remembered that the Paris Metropolitan Railway 
has two lines in one tunnel, or in cut and cover, and it is 
rather curious that more loss of life did not occur from the 
fire being conveyed to trains on the other parallel line. 
Considered with the Liverpool accident, the above tends to 
a general conclusion that no employé should be allowed to 
move a train, after defects have been found in the locomo- 
tive circuits, until every trace of fire has been put out. 
Also that independent lighting circuits should be used, 
so that short-circuits on the power mains will not throw 
both tunnels and stations into darkness. It was clearly sheer 
error in management which turned a trivial defect into a 
great disaster. The same error would have produced the 
same results with any system of driving. 


REPORT ON MUNICIPAL TRADING. 


The order of reference to the Joint Committee was 
practically to “consider and report as to the principles 
which should govern powers given by Bills and provisional 
orders to munici and other local authorities for 
industrial enterprise within or without the area of their 
jurisdiction, and request that this House appoint an equal 
number of lords to be joined with the members of their 
House.” And this is the report : 

The Select Committee appointed to join with a Com- 
mittee of the House of Commons to consider and report 
as to the principles which should govern powers given 
by Bills and provisional orders to municipal and other 
local authorities for industrial enterprise within or without 
the area of their jurisdiction. Ordered to report: that the 
committee have met and examined witnesses, and have 
agreed to the following report : 

1. The present committee may be regarded as con- 
tinuing the enquiry held by the Joint Committee on 
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Municipal Trading appointed in 1900, an identical reference 
having been made in each case. 
2. The evidence taken by the former committee was 
of a general character, beginning with a detailed examina- 
tion of the limits and restrictions now imposed upon the 
undertakings of local authorities by different departments 
of State, by the authorities of both Houses entrusted 
with the regulation of private business, and by the practice 
of select committees. The former committee then pro- 
ceeded to some consideration of the general arguments 
advanced by advocates and opponents of municipal trading. 

3. In consequence, however, of the great extent of 
ground to be covered, and the complexity of the subject, 
that committee were unable to make any report on the 
merits, but confined themselves to a recommendation of 
reappointment in the next session. 

4. The present committee, in view of the fact that 
they were not appointed until after Whitsuntide, and 
were unable to hold theic first meeting before June 15, 
decided to take a different course. 

5. The committee felt that any attempt to survey the 
general subject of municipal trading could only have led to 
а second postponement of the enquiry, as it would have 
been impossible for them in the short time available before 
the close of the session (when the existence of every com- 
mittee is terminated) to issue a report upon the whole 
subject. They agreed, therefore, to devote their attention 
to one or more distinct aspects of the question, passing 
by others until Parliament should be pleased to direct 
further enquiry. 

6. The first branch of the subject with which the com- 
mittee decided to deal was that of municipal accounts, with 
regard both to the form in which they are prepared, the 
systems under which they are audited, and the right of 
access to them possessed by the ratepayers. The evidence 
taken has been mainly directed to these questions. 

7. Whatever view may be taken of the proper limits, if 
any, which can be set to municipal trading, it is clearly 
important that wherever it exists ratepayers should be not 
less fully and continuously informed of the success or failure 
of each undertaking than if they were shareholders in an 
ordinary trading company. 

8 In а large number of cases this is undoubtedly 
done. But there is in some instances evidence to a 
contrary effect, and in view of the ever-increasing number 
and magnitude of municipal undertakings, it is most 
desirable that а high and uniform standard of account- 
keeping should prevail throughout the country. 

9. The committee are doubtful whether it would be 
possible to prescribe a standard form of keeping accounts 
for all municipal or other local authorities, having regard 
to the varying conditions existing in different districts. 
But they recommend that the Local Government depart- 
ments should invite the Institute of Chartered Accountants, 
the Incorporated Society of Accountants and Auditors, 
and the Institute of Municipal Treasurers and Accountants 
of England and Wales, and the Society of Accountants 
in Edinburgh, and the Scottish Institute of Accountants, 
Glasgow, to confer and report upon the matter. 

10. The committee have directed full attention to the 
question of audit. 

11. The committee recommend that a uniform system of 
audit should be applied to all the major local authorities 
viz., the councils of counties, cities, towns, burghs, and 
of urban districts. 

12. At present municipal corporations in England and 
Wales, with a few exceptions, are only subject as regards 
audit to the provisions of the Municipal Corporations 
Act, 1882, by which one auditor, who must be a member 
of the town council, is nominated by the mayor, and two, 
who cannot be members of the town council, are elected 
by the ratepayers. 

13. The evidence shows that no effective system of audit 
is thus supplied. The elective auditors are poorly paid, or 
are unpaid altogether, little interest is taken in their 
election, and although in some cases they are able to lay 
a finger on a particular irregularity, it is not clear that they 
could not make the same discovery in the capacity of active 
ratepayers. No complete or continuous audit is ever 
attempted by them. 


14. All county councile, the London borough councils, 
and urban district councils are subject to the Local Govern- 
ment Board audit. This audit is carried out by district 
auditors, who as a rule are not accountants, and are not, in 
the opinion of the committee, properly qualified to discharge 
the duties which should devolve upon them. By special 
local Acts the Corporations of Tunbridge Wells, Bourne- 
mouth, and Southend-on-Sea must, and the Corporation of 
Folkestone may, adopt the Local Government Board 
system of audit. The duties of the auditors seem to 
be practically confined to certification of figures, and to the 
noting of illegal items of expenditure. 

15. To apply this system of audit to municipal corpora- 
tions would arouse strenuous opposition from them, and 
the course may be considered impracticable; but in addi- 
tion to this the fact that district auditors are not accountants 
seems to unfit them as a class for the continuous and com- 
plicated task of auditing the accounts of what are really 
great commercial businesses. 

16. The committee accordingly recommend that: (a) 
the existing systems of audit applicable to corporations, 
county councils, and urban district councils in England 
and Wales be abolished ; (b) auditors, being members of 
the Institute of Chartered Accountants or of the Incor- 
porated Society of Accountants and Auditors, should be 
appointed by the three classes of local authorities just 
mentioned ; (c) in every case the appointment should 
be subject to the approval of the Local Government 
Board, after hearing any objections made by ratepayers, 
and ‘the auditor, who should hold office for a term 
not exceeding five years, should be eligible for re- 
appointment, and should not be dismissed by the local 
authority without the sanction of the Board; (d) in the 
event of any disagreement between the local authority and 
the auditor as to his remuneration, the Local Government 
Board should have power to determine the matter ; (е) the 
Scots practice of appointing auditors from a distance, in 
preference to local men, to audit the accounts of small 
burghs should in similar cases be adopted in England. 

17. The committee are of opinion that it should be made 
clear by statute or regulation that the duties of those 
entrusted with the audit of local accounts are not confined 
to mere certification of figures. They therefore further 
recommend that (a) the auditor should have the right of 
access to all such papers, books, accounts, vouchers, sanc- 
tions for loans, and so forth as are necessary for his 
examination and certificate; (b) he should be entitled to 
require from officers of the authority such information 
and explanation as may be necessary for the performance 
of his duties; (c) he should certify (i) that he has 
found the accounts in order, or otherwise, as the case 
may be; (ii) that separate accounts of all trading 
undertakings have been kept, and that every charge 
which each ought to bear has been duly debited ; (iii.) 
that in his opinion the accounts issued present a true 
and correct view of the transactions and results of trading 
(i£ any), for the period under investigation ; (iv.) that due 
provision has been made out of revenue for the repayment 
of loans, that all items of receipts and expenditure and all 
known liabilities have been brought into aecount, and that 
the value of all assets has in all cases been fairly stated. 

18. Auditors should be required to express an opinion 
upon the necessity of reserve funds, of amounts set aside 
to meet depreciation and obsolescenee of plant in addition 
to the statutory sinking funds, and of the adequacy of such 
amounts. 

19. The auditor should also be required to present a 
report to the local authority. Such report should include 
observations upon any matters as to which he has not been 
satisfied, or in which his judgment called for special notice, 
particularly with regard to the value of any assets taken 
into account. 

20. The local authority should forward to the Local 
Government Board both the detailed accounts and the 
report of the auditor made upon them. It should be the 
duty of the auditor to report independently to the Board 
any case in which an authority declines to carry out any 
recommendation made by him. 

21. A printed copy of the accounts, with the certificate 
and report of the auditor thereon should be supplied by 
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the local authority to any ratepayer at a reasonable 
charge. | 

22.. After careful consideration, the committee are of 
opinion that, in view of the thoroughness of the proposed 
audit, powers of surcharge and disallowance could be 
altogether dispensed with in the case of the major local 
authorities. 

23. Those powers could not, it is believed, be applied to 
municipal corporations, in view of the strong objection 
expressed by them ; and it is doubted whether their reten- 
tion in the case of other authorities would compensate for 
the loss of uniformity which would result. 

24. The power of disallowance, applying as it does only 
to illegal expenditure, and not to unwise undertakings and 
enterprises, does not afford any real safeguard to the rate- 
payers whose interests are affected. 

25. With a continuous, vigilant, and thoroughly efficient 
system of inspection and audit, the surest guarantee to the 
ratepayers against extravagance is to be found in the 
deterrent effect of public exposure, in addition to the existing 
legal remedies. 

26. The dispensing power possessed by the Local 
Government Board under the Local Authorities (Expenses) 
Act, 1887, throws on the department an amount of work 
often out of proportion to the importance of the issue 
involved. 

27. The committee suggest that, in view of the large 
changes recommended by them, it might be advisable to 
create a new body, in the form of a Board of Commissioners 
of Local Audit, in some respects analogous to the Railway 
Commission. This body could be entrusted with the powers 
which the committee recommend in their report should be 
vested in the Local Government Board. 

28. The committee recommend that if in the case of 
Scotland it is thought desirable that the existing statutory 
audit of accounts of county and borough councils should 
be maintained, at any rate the system of audit for the five 
large cities, which is at present regulated by private Acts, 
should be assimilated to that whick is recommended for 
the major local authorities in England. 

29. The committee are of opinion that it would be 
advisable to continue investigation into other branches of 
the subject of municipal trading in a future session of 
Parliament. | 

лл л 


FORTHCOMING EVENTS. 


Iron and Steel Institute.—Summer meeting, Barrow-in-Furness, 
September 1-4. 

Institution of Civil Engineers.—Birmingham Students’ visit: 
September to Rhayader. 

unieipal and County Enginoors.—Meetings : Aberdeen, Aug. 20, 
21, and 22 ; Hastings, September 11 and 12. 

Junior Institution of Engineers.—Summer meeting at Sheffield, 
Aug. 17 to 22. The proceedings will be opened at thc Town 
Hali at 11 a.m., when the Lord Mayor of Sheffield will welcome 
the members. 

British Association.—Seventy-third annual meeting, September 9, 
South port. 


APPOINTMENTS VACANT. 


Chief Assistant Engineers, Hull Corporation, £200 per annum. 
See advertisement. —Ipswich, salary to commence at £160 per annum. 
See advertisement in last issue. 

Assistant Electrical Engineer, Londonderry, £130 per annum. 
See advertiscment. 

Electrical Engineer, Hunslet Guardians, Leeds, Aug. 17. 

Lecturer, Hull Municipal Technical School, £150 per annum. 
See advertisement. . 

Mains Superintendent, Bury, £120, rising to £150 per annum, 
See advertisement. 

Pupil or Junior Draughtsman. See advertisement, 

Canvassers. See advertisement. 

Three Charge Engineers, Ipswich, salary to commence at £90 
perannum. See advertisement in last issue. 

Two Switchboard Attendants, Ipswich, salary to commence at 
£60 per annum. See advertisement in last issue. 

in Mathematios, Governing Body of the Northampton 


Instructor 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others Jight their candle at {t. 


Under this heading we ihsert questions and answers 
of a practical character relating to centrajtation work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


609. Oan anyone tell me which is the best contact breaker to use on a 
medical induction coil, giving their reasons for thinking so!— 
J. 8 


610. Show diagrammatically the simplest method of controlling a 
single incandescent lamp from three places independently. Also 
give a sketch of the switches used for the purpose. —R. Н. G. 

ANSWERS. 


Question Мо. 601. —It is desired to add condensing plant to an electric 
light station. It is proposed to draw the circulating water from 
the sea, which is at hand and is 25ft. below level of condenser at 
low water, by means of a pair of suction pumps. What precautions 
must be taken in putting down the pumps and piping! Is it 
the case that a U-bend in the pipe interferes appreciably with 
the suction ? 


Best Answer to No. 601 (awarded 108.).—It is found in prac- 
tiee that 25ft. is too much for a suction pump to give a reliable 
performance. The best possible conditions can be readily 
calculated. We may take the weigbt of ono cubis foot of 
sea-water as 64lb. and the barometric pressure as 14lb. per 
square inch. Although the average pressure of the atmo- 
sphere is about 14°75lb. per square inch, allowance must 
be made for the lowest depressions. Pressure due to the 
column of water in the suction pipe must be exactly equal 
to the barometric pressure. If 2 = height of the column of 
water in feet, 

* * 64 = 14 * 144; ;,2-—51:5. 


This, however, gives the height when the vacuum is 
perfect, and to obtain this by means of a pump is utterly 
impossible. To take an example, suppose the stroke of the 
plunger is 9in., and that it has a clearance of 2in. 


1 1 
[i J 


je do 

that is, the air in the space of 2in. has filled 11in., and, 
therefore, exerts a pressure equal to Pr of that due to the 
atmosphere. This must obviously be subtracted from our 
supposed pressure of 14lb.—31:5 — (44 of 31:5) = 25:8. 
By having а longer stroke for the plunger and reducing 
the clearance, these figures would be improved ; it is, how- 
ever, found impossible in practice to obtain such results, 
owing to the difficulty in keeping glands, joints, etc., 
airtight. Fifteen feet is a very usual limit for a suction 
pump in general work. If it should be decided to employ 
suction pumps, it will be well to have them fixed 8:0. or 
10ft. below the level of the condenser; this will entail 
expense at first, but will greatly reduce trouble afterwards. 
Any bends, elbows, etc., in the suction pipe are detri- 
mental, owing to the increased friction. This will be the 
more noticeable if the pumps are run at a high speed. If 
the U-bend gave any possible danger of air-locking, this 
would be another source of trouble. By all means let the 
suction pipes be large enough and be as straight as 
possible.—M. M. 


Answer to No. 601 (awarded 5s.).—In laying down tho 
proposed condensing plant, precaution should be taken to 
have the suction pipe for circulating water as straight as 
possible, as the effect of contour of pipes on the flow of 
water is important. It would appear from the query that 
it is necessary to have а bend in this pipe to pass some 
obstruetion ; if such be the case, care should be taken that 
no portion of the pipe rises above the hydraulic mean 
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gradient. In Fig 1 an imaginary diagram shows the level 

of suction entry to pump, and the inlet end of suction 

pipe in the sea. If these are set out with the proper lineal 
istance and height to scale, a line drawn between the 

(55 jm will give the hydraulic mean gradient, a d 
ig. 1). | 


a LEVEL OF PUMP SUCTION. e 


LEVEL oF 


TION INLET. 


Fie. L 


In this diagram the contour of the land is all below the 
mean gradient line, and the suction pipes may follow this 
contour without any loss of effect, but in Fig. 2 it will be 
observed that the portion of the contour, а, 5, c, is above 
the mean gradient line, and a suction pipe following this 
contour would lose much in effect. The water flowing from 
b to a would cause a partial vacuum at b, and the air 
held in solution by the water would be liberated and would 
accumulate in the portion of the pipe a to b, causing a loss 
of suction. 


Fic. 2. 


The worst arrangement of suction pipes is shown in 
Fig. 5, where the suction pipe not only rises above the 
hydraulic mean gradient, but also above the line of pump 
suction branch. This arrangement should be avoided if 
at all possible, but if really unavoidable, an air - vessel 
should be placed at the highest point of the suction 
pipe, with means for drawing off the accumulated air at 
intervals. 

Precaution should also be taken that the suction pipes 
are of sufficient area not to cause undue loss by friction. 
It is not safe to take tbe size of suction branch as a 

ide for this, as pump-makers often calculate the suction 

iameter on the supposition of a short lift, and omit friction 
loss. The diameter of pipe required for a flow of a given 
quantity of water may be obtained by use of the formula— 
d ( х 2) 128 
H = 
where d = diameter of pipe in inches ; 
G= gallons per minute; 
L = length of suction pipe in yards; 
Н = height of suction lift in feet (head of water in 
feet). 
It should be remembered, however, that the flow of water 
from and to a pump is not uniform in quantity and velocity 
owing to the intermittent action of the pump, and allow- 
ance should be made for this variation in calculating the 
size of the pipes required. The following table from Box’s 
“ Hydraulics will serve to show the variation in flow from 
different classes of pumps: 


TABLE OF VELOCITY OF DISCHARGE BY Pumps WITHOUT AIR- VESSELS. 
— — — — — 4.4 


Velocity of discharge. | Variation 


ax. [Mean] Min. per cent. 

One single-acting pump, worked 
by 8 crank... ooo 8 514-16 100 000 514 `16 

Two ditto, worked by cranks at 
right angles 222°00 | 100 000 222°00 
One double-acting pump............ 157:08 100 000 ' 157:08 
Three-throw single-acting ......... 104°76 100 9069 1407 

Four single-acting or two double- 
eins I etre 11100 100 7879 3221 


An air-veseel would partially equaiise the flow of water, 
and one should be fitted at the highest part of the suction 


pipe, and near to the pump. The inlet, or sea end of the 
pipe, should be fitted with a retaining valve to prevent air 
accumulating in the suction pipe. If the level of the pump 
eould be lowered without introducing the conditions shown 
in Fig. 3, it would be advantageous, as 25ft. is a deep lift, 
and would require the pump to be kept in thorough good 


Fio. 3. 


repair to maintain it. The condenser should have the 
cooling surface sufficiently large that the circulating water 
is not raised in temperature to the point at which it will 
precipitate salt, or the condenser will prove troublesome 
from scale formation.—STow. 


Answer to No. 601 (awarded 58.).— A much fuller dis- 
cussion of this auestion would have been possible had 
“D. R.” given a few more details, such as the types of 
condensers and pumps proposed, the approximate amount 
of steam to be condensed per hour, etc. As the available 
supply of condensing water is plentiful, the choice of con- 
denser will probably lie between the jet, surface, and 
ejector types, the final decision depending on amount of 
врасе available and the inclinations of the engiaeer. 

The ejector condenser requires the largest quantity of 
water for a given quantity of steam, so we will first assume 
that this type will be used, and then modify conditions 
somewhat for other types. For satisfactory working the 
ejector type should be fed with water under a head of 
about 15ft., giving in the present case a required lift of 
40ft. The most economical way to obtain this would 
be by using centrifugal pumps direct-coupled to electric 
motors. The centrifugal pump has its maximum efficiency 
when pumping to a height of about 20ft., the efficiency 
then being about 70 per cent., gradually falling as the head 
is increased; at a head of 40ft. the efficiency would be 
somewhere between 54 and 60 per cent. The flow through 


pump for a lift of H feet should be 25 / 29H; g=322, 
or about 4ft. per second in case under consideration. The 
velocity of delivery and suction should not exceed 6ft. per 
second. The mouth of the delivery pipe to tank should be 
submerged so as to keep the pump flooded. 

If the jet or surface types are used, a smaller quantitv 
of water is required, and the water could, especially with 
the latter type, be circulated straight through the con- 
denser without using a storage tank, thus obtaining a 
greater efficiency of the pump due to decreased head. 
But this method cannot be recommended, as it is much 
more preferable to have a reservoir, which could go on 
feeding condensers in case of breakdown of pumps or pipes 
while the latter were being temporarily repaired, which 
would be a distinct advantage if the breakdown occurred 
in time of heavy load, as the engines could still be run 
condensing. And, again, at very light loads the tank 
could feed the condenser without continuously running the 
pump. We see that with the two latter types less water 
per pound of steam is required than with the ejector 
type. This would allow the use of smaller pumps and 
motors and diminished first cost, but against this must be 
set off the necessity of air-pumps, which are required with 
the jet and surface types, but not with the ejector type, a 
decided advantage in favour of the latter. It is quite 
common practice now to use centrifugal circulating pumps 
and steam-driven -air-pumps. The use of steam or elec- 
trically-driven reciprocating pumps for circulating water is 
quite practicable, but cannot compare with the former 
arrangement either for economy or simplicity (owing to 
the entire absence of valves and their consequent troubles, 
in the centrifugal type). For particulars of pipes see answers 
to Question 596 in the issue of Electrical Engineer for July 24, 
1903. A U-bend in a pipe causes a distinct loss of head, but 
not so great a loss as an _~ bend, as the loss at the second 
bend is less than that at the first, The pipe should have 
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as few bends as possible, the bends having as large а radius 
ав possible. Provision should be made at the mouth of 
suction pipe for keeping out pebbles and as much sand as 
possible ; and the outlet from tank to condensers may with 
advantage be kept а few inches from bottom of tank, so 
that any sand or sediment which gete into tank may 
settle at bottom, and will not be led into condensers. 

Wash-outs and overflows should be provided for tanks. 

Automatic regulation of water-level can readily be supplied, 

and should ded on conditions and position of tanks, 

pumps, etc.—Ena. 

Question No. 602.— Describe a suitable form of sand.drying stove 
capable of delivering one ton of sand per day for use in 
car hoppers. Тһе car-shed does not adjoin the power-house, so 
that flue gases are not available. Discuss the relative advantages 
of hand and mechanical feeding in such an apparatus. 

Best Answer to No. 602 (awarded 10s.).—The best method 
of mechanically drying sand for use on tram tracks is illus- 
trated below, with a description of the method of working. 
The A is built up of firebrick, and on top is laid a 
rolled-steel plate about lin. thick. The firebricks should 
be dipped in a thick solution of fireclay, so as to get close 
contact between bricks. The furnace brickwork is about 
6ft. square. B is ordinary sheet iron forming the sides, it 
being kept in position by being riveted through small 
knee-pieces to the base-plate. There is a saddle bolted in 
the centre of the plate, forming a guide for the shaft, but it 
should be noticed that the shaft should not rest in this 


SHEET IRON COVER 


BALL BEARING 


AWAY TO SHE W SCRAPERS 


= — — 


FU RNACE 
Sand-Drying Pan, 


saddle, as the heat would cause it to seize. The bearing 
at the top marked G is a cupped ball bearing, and the 
weight of the shaft should be taken at this point. In 
setting the bevel wheels, care should be taken to see that 
the teeth do not engage closely; about zin. should be 
allowed for expansion when the fire is on. Sketch H 
shows plan of plate, X being a piece cut out with door 
fixed to slide underneath so as not to foul scrapers when 
revolving. This door is opened when a charge of sand is 
sufficiently dried, and the sand falls into a hopper, where 
it is picked up by a chain-bucket conveyor, and is dropped 


PLAN OF PLATE 


JOGGLE WHEEL To AJTO- 
MATICALLY SIFT SANO 


SANO FAUS 

| TO SANO STORE 

at the top into a sieve, which is constantly kept in motion 
by a joggle wheel worked from the same shaft. This sifts 
all the stones from the sand, so that there is no danger of 
the outlet of the sand-boxes on the cars being stopped up, 
which might lead to serious consequences should the brake- 
ing action on the car fail on a greasy rail. The sand is 
then ready for use. The furnace should be started with 
coal and kept up with damp coke. 

There is no question as to this mechanical method of 
sand drying being far superior to the manual method, as 
from experience it is proved that in the latter case it takes 
about four or five men to do the work of the one man 
necessary to attend to the apparatusin the former method, 
besides which it is about 200 per cent. more economical 
from a fuel consumption point of view.—O. H M. 


SHIPLEY ELECTRICITY WORKS. 


Mr. 8. D. Schofield, resident electrical engineer to the Shipley 
Urban District Council, has forwarded us a copy of the balance-sheet, 
analyses of costs, summary of expenditure, and return of unita sold in 
connection with the Council's electrical undertaking for the year 
ending March 31 last, and also comparative costs for the part of year 
ending March 31, 1902. Supply was first given for lighting and power 
on July 26, 1901, there being three consumers connected up, with a 
total connection equivalent to 100 8-c.p. lampe ; the total connections 
at the end of March, 1905, were equivalent to 8,147 8-c.p. lampe. 
This includes an equivalent of 4,237 8-c.p. lampe for 26 motors on 
hire in the town, the total brake horse-power being 1694. Traction 
supply was commenced on May 5, 1902, and the load factor has been 
calculated out from that date on,the running hours per day. These 
works are combined with the destructor and sewage works, and no 
charge is made by the Sanitary Committee for steam generated by the 
destructor boiler. Ou the other hand, the Electricity Committee 
bear the cost of management and superintendence of the destructor, 
sewage pumping, and sewage treatment, providing the current for the 
sewage pumps, clinker breaking and screening machinery, works 
lighting, and various small motors at the works, free of charge. The 
units used on works, including the above, last year were 92,542, and 
are not included with the units sold. Appended we give an abstract 
of the accounts. The amount of capital expenditure on March 31 last 
was £50,738. 5з. 1d. 

REVENUE ACCOUNT. 


Expenditure. £ 


. 


Dr. 8. d. 
r . ааны 467 9 0 
Engine-room stores, eto. ................... МОРРО engine 185 4 10 
Wages at generating station .. 279 6 11 
Repairs and maintenance of generating plant; eto 188 4 5 
Wages to linesmen, eto. ......................................... 87 5 2 
Repairs of mains, ө{с......................................... — 118 7 
Repairs of transformers, meters, ete. ........................ 208 4 4 
Attending and repairs to public lampe........................ 67 3 1 
Rents, rates, and takes . 25 7 6 
Management expenses ĩ 895 5 7 
Special charges—street accidents .............................. 49 10 6 

Total expenditure... e ceoiee e EYE 1,909 511 
Amount carried to net revenue account ..................... 814 2 5 
£2,723 8 4 

Cr. Incorne. 5 s.d. 
Sale of current per meter ......................... Mie vex Sd uds 2,050 18 11 
Rental of meters oi -— 157 7 1 
Рае pisprquem LR 281 12 9 
Sale and repairs of lampe ...................................... 89 17 7 
Sale and repairs of other apparatus .... .. .................. 217 15 2 

2,/49 9 6 
Less discounts and allowances ........................... 2 1 2 
£2,723 8 4 


GENERAL BALANCE-SHEET, 


Dr. Liabilities, £ s.d. 
Capital account — amount receive . . 27,000 0 0 
Sinking fund acoontZenn . . . ã 802 18 2 
General district fund balance-sheet amount credited to 

electricity revenue account, but remaining unpaid .. 1,120 17 1 
Amount owing to treasurer on capital account ............ ‚158 5 1 

£52,662 0 4 

Cr. Assets. £ s d. 
Capital account.... . . . . . eee eee eee ee eee 50,758 5 1 
Sundry debtors for current 2 1,012 15 7. 
Other debtors ....... 2. Lb 108 1 6 
Loans repaid from sinking fund. 800 0 0 
Сав —————————————Ó 218 2 

£32,662 0 4 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B.T. units ................................. 0,550 
Public lamps ........................ 41,295 

Quantity sold4 Traction <i seat aad Ra Aou Ve ees 169,294; 301,869 
Private consumers by meter ...... 90, 

Quantity used on works UU: 2 92,542 

Total quantity accounted fon 593,911 

Quantity not accounted fob ꝑ.᷑IUiT³ . 76,619 


Total maximum supply demanded (kilowatts) .................. 
umber of public lamps, 30 arcs. 


PERSONAL. 


Mr. F. W. Hewitt, the chief assistant of the electrical engineer, has 
gained a first prize offered by the Municipal Electrical Association for 
a paper on Fuses,” 

The first annual outing of the Dartmouth staff of the Urban Electric 
Supply бошрапу, imited, took place on Saturday, Aug. 1. The 

rty proceeded by train to Paignton, drove to Haytor Rocks via 
Totnes and Asberton. Dinner was served at the Rock Hotel, Haytor. 
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Leaving Haytor and proceeding over the moors, the next ор was 
made at Beeky Falls, and Bovey Tracey (where tea was provided) was 
reached at 5.30. Leaving at 7.30, the 9.10 train for Dartmouth 
was met at Torre, ending a most successful and enjoyable day. 

We understand that the tramways department, with that of the 
Electricity Committee, is to be under one manager, and that the salary 
of Mr. C. J. Spencer, the tramways manager, is to be increased from 
£500 to £700 per annum, with annual increases of £100 up to a 
maximum of £1,000. 

The Hoylake and West Kirby Urban District Council have appointed 
Mr, Chas. J. Turner, one of the mains assistants from the electricity 
department of thé metropolitan borough of Islington, chief assistant 
to Mr. H. G. M'Haffie, the resident electrical engineer. 

Messrs. Gent and Co., Faraday Works, Leicester, have appointed 
Mr. Harold Elliot, of 30, Bootle-street, Manchester, to represent them 
in Lancashire, Cheshire, North Wales, and West Riding of Yorkshire, 

Mr. J. C. Vaudrey, M. I. O. E., M. I. E. E., who is retiring from the 
position of eity electrical engineer at Birmingham, has been presented 
with a silver salver from the staff and employés of the electric supply 


department as a token of their esteem. Unfortunately the state of 


Mr. Vaudrey’s health rendered a public presentation impossible. 
salver was presented privately by the works manager. 

The Hull Council have appointed Mr. Joseph Wilkinson to the 
post of tramway electrical engineer at a salary of £300 a year, and 
they appointed Mr. Herbert Bell to be the city electrical engineer, and 
devote himself cxclusively to the electric lighting undertaking at a 
salary of £400 a year. 

Mr. В. L. Horsfield, the chief clerk at the Bradford city tramways 
office, takes up his new duties as manager of the Walsall tramways on 
Sept. 1 at a salary of £200 per annum, rising £25 a year for meritorious 
service to £250 a year. Altogether there were close on 60 applicants. 

We understand Mr. Frederick Groves, the tramways manager at 
Reading under the horse system (whose present appointment ceases on 
Oct. 31 next), is to be continued in the service of the Corporation as 
traffic superintendent under Mr. Binns, the engineer and manager, at 
a salary of £200 per annum. 


Mr. Frank Ayton, who has been engaged since October last as 
resident engineer at Ipswich, representing Messers. Kennedy and 
Jenkin, has been appointed engineer and manager of the electric light 
and power station and tramways undertaking, at a salary of £400 per 
annum, with an understanding that his salary would be increased by 
£40 per annum for three years. 


The 


ee 


LEGAL INTELLIGENCE. 


ELECTRICITY METERS. 


In the House of Lords judgment has been given in the appeal of the 
plaintiffs in the action Chamberlain and Hookham, Limited v. the 
Oorporation of Bradford. The action was brought by the appellants 
to obtain an ip junction to restrain the Corporation from infringing 
letters patent in respect of an invention of improvements in electricity 
meters, parts of which improvements are applicable to dynamo-electric 
generators and motors, and for damagea on account of profits, The 
respondents denied the infringement, and said the letters patent were 
invalid. Mr. Justice Farwell found in favour of the respondents, and 
the Court of Appeal affirmed his decision. The House of Lords now 
dismissed the appeal, with costs. 


HIRAM MAXIM ELECTRICAL CORPORATION. 


In the Chancery Division on Thursday, Mr. Justice Farwell heard 
the case of Pulsford v. Devenish. "The plaintiffs, Emile Pulsford and 
the Société Centrale d'Electricité et de Lampes, claimed damages against 
Mr. M. Devenish, of 44, Gillingham-street, London, the liquidator of 
the Hiram S. Maxim Electrical Corporation, Limited, for wrongfully 
distributing the assets without providing for the claims of the plain- 
tiffs. The hearing was adjourned. 


THE USE OF HIGHWAYS. 


In the Ohancery Division of the High Oourt on Tuesday (before 
Mr. Justice Swinfen Eady), Mr. Eve, K.C., applied on behalf of Mr. 
Morgan, of 72, Chepstow-road, Newport, a hay and corn dealer, for 
an injunction against the Corporation of Newport restraining them 
from unlawfully interfering with the plaintiff's user of the highway 
in front of his premises by the tramways of the defendants. There 
was a cross motion to restrain the plaintiff from interfering or 
obstructing the passage of the trams through the streets of Newport. 
The Corporation tramways ran in front of the plaintiffs shop and 
premises. At the part of the road where plaintiff's house stood the 
roadway was only 29ft. Notwithstanding this fact, the Corporation 
had proceeded to lay a double line of tramway at that spot, though 
the plaintiff's advisers had pointed out to the Town Council that it 
would be better to have what were called interlacing lines. The result 
was that when the trams came along they found the plaintiff's carts 
standing in front of his premises, loading or unloading, and there was 
not room for the tram to pass. The drivers stood and clanged their 
bells, and occasionally used opprobrious epithets to plaintiff's customers, 
whose carts were blocking the road. Sometimes they went so far that 
the Corporation officials took the names and addresses of plaintiff's 
customers, and even threatened prosecution, in one case the aid of 


the police being sought. There waa no case where the obstruction of 


the tram had lasted more than five minutes, and yet the Oorpora- 
tion had gone to a Mr. Frost, who supplied plaintiff with goods, and 
warned bim, with the result that he had declined to supply more 


Mr. Eve said the evidence was that frequently two or three trams 
passed together, owing to blocks at other places. Sometimes the 
tram men removed the carts, and then there was trouble. The plain- 
tiff had as much right to use the road as the Corporation if he did not 
unduly occupy it. Owing to these difficulties the plaintiff's business 
in the lust few months had gone down some 50 per cent. 

The Judge said no doubt the Corporation wished to use the trams, 
and it was very irritating to them to be obstructed ; but on the other 
hand he could quite see that plaintiff wished to make reasonable use 
of the highway. А man was entitled to earn his living by unloading 
or loading his goods at the shop door ; but it must be done reasonabl 
and without obstructing others. He thought it was unreasonable 
when there was a cart at plaintiffs door for the tram drivers to sound 
their gongs unreasonably. Не did not think that Mr. Micklem had 
satisfied the Court that there had been unreasonable obstruction on 
plaintitt's part. 

After further discussion, it was arranged that the Corporation 
should reduce the pathway to 4ft., so ав to throw enough space into 
the roadway as to enable the plaintiff's carts to stand in front of his 
house, and at the same time to allow the trams to pass. On the 
Corporation undertaking to do that there would be no order made on 
the motion. 


RIGHTS OF TELEPHONE COMPANIES. 


Mr. Justice Buckley on Wednesday had before him the case of the 
National Telephone Company, Limited v. the Corporation of Hull, 
upon a motion to vary the minutes of the order as drawn by the 
registrar. 

Mr. J. M. Astbury, K.C., for the plaintiffs, said that the motion 
was with regard to the question of costs of the action, and the simple 
question was whether the plaintiff had to pay the costs as between 
solicitor and client. The action involved the short point of whether 
the company was, under the latest Telephone Act, entitled to a 
renewal of their licenee from the Postmaster-General, or whether а 
notice given by the Corporation determining ап agreement of 1899, 
by which the company maintained a telephone system in Hull, 
deprived them of that right. By the agreement of 1899 the Tele- 
phone Company had power to lay underground works in Hull. There 
was a provision in the agreement that by a certain notice given by the 
Corporation, they could determine the ment. The Corporation 
gave that notice, and when the new Act of Parliament came into force 
the question arose of whether the Hull Corporation would have their 
ewn system and deprive the Telephone Company of the expenditure 
they had incurred in laying down and maintaining their system. The 
court had held against the plaintiffs, and they were ordered to pay 
the costs. He contended that as the defendants had given notice 
under the terms of the agreement, and not under any Act or in the 
exercise of any public authority, the question turned upon the 
agreement between the parties. The question had nothing to do with 
the Public Authorities’ Protection Act, and therefore the defendants 
were only ontitled to party-and-party costs. 

Mr. Otto Danckwertsz (for the Corporation) submitted that the 
question turned upon the statute, and in defending the action the 
оша were defending a public right, and were, therefore, entitled 
to the protection of the Act. 

His Lordship said that, in his opinion, the Public Authorities 
Protection Act did not apply. There was no duty on the part of the 
Oorporation to determine the contracts with the plaintiffs, nor were 
they in so determining it acting as a public authority. They thought 
it right to determine it under a clause of revocation which they had 
reserved to themselves, and under the circumstances they were not 
entitled to the benefit of the Act. He, therefore, struck out of the 
minutes of the order the words ‘‘ as between solicitor and client,” and 
ordered the defendants to pay the costs of the motion. 


DAMAGES FOR COLLISION. 


At the Nottingham County Court last week £28. 183. were obtained 
from the driver of a conveyance as damages for personal injuries. It 
appeared that on August Bank Holiday of last year a collision occurred 
between a tramcar in which plaintiff was riding and a dray, the shafts 
of which penetrated one of the windows. Plaintiff was injured by the 
broken glass and her child also, and she fainted. She was removed to 
her home and was ander medical treatment for some time, and her 
health had suffered. The driver of the car stated that he was travel- 
ling at the rate of four miles an hour. After the accident he asked 
the defendant’s man why he did not look where he was going, and he 
replied that he did not know about the cars. He admitted that he 
heard the bell, but said that he wanted to get to market. Defendant 
saw the driver and asked him to say that it was a pure accident, but 
he declined. 


INTERFERING WITH THE TROLLEY POLES. 


At the Spelthorne Petty Sessions, held at Sunbury on Wednesday, 
George Lush, 25, а carpenter, of Parkside, Windmill-road, Hampton- 
hill, was summoned for wilfully endangering the safety of passengers 
on an electric car of the London United Tramways Company by 
removing the trolley pole by means of which the electric current is 
communicated to the car. Defendant went into the box and swore 
that he never pulled down the trolley pole. He said he helped to 
put it back. The magistrates imposed a fine of £3 and 153, costs, ор 
& month's imprisonment, 
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COMPANIES? MEETINGS AND REPORTS. a breakdown the traffic would not be suspended. This contract 


included the machinery for driving the transporter car and for the 
LIVERPOOL OVERHEAD RAILWAY. 


lighting of the bridge. Having drawn attention to a pamphlet, pre- 
pared by the engineers, setting forth the history and features of the 
The half-yearly meeting of the Liverpool Overhead Railway Com- 
pany was held on Tuesday, Sir Wm. B. Forwood, chairman of 


scheme in detail, Sir Henry said he hoped the bridge would be 
directors, presiding. 


completed before the next half-yearly meeting. 
The report was adopted, and the suggestion that the Priace of Wales, 
The Chairman said the report abundantly justified their recent | 0", failing H.R.H., then some other member of the Royal family or 
expenditure of capital upon accelerating the service. The passengers | Other important personage, should be invited to ceremonially declare 
carried during the balf-year ended June 30 last numbered 5,514,000, 
an increase in round figures of half a million. Moreover, it was only 


the bridge open was received with enthusiasm. The whole of the 
capital of the Company (£100,000) has been subscribe l. £70,000 bein 
100,000 fewer than the record half-year. He pointed out that they | Called up. Only £500 of the calls are inarrear. The amount expend 
were now putting aside for renewals and for the tramway sinking fund, | to date of report was £56,004, there being £15,700 balance in the 
to which they had contributed £500, a sum of £4,000 a year. The | bank. The bridge has a clear span over the Mersey of 1,000ft. The 
fund, he was glad to say, now amounted £26,200, which he considered parliamentary powers to construct was obtained, after considerable 
was а very Sane sum. о proposed, with the shareholders’ Opposition, in 1900. 

approval, to pay dividends at the rate of 5 per cent. per annum on the 

preferred shares, which would amount to £3000, and lj per cent. METROPOLITAN DISTRICT RAILWAY. 

upon the ordinary shares, amounting to £3,125. This would leave a Mr. R. W. Perks, M.P., at the half-yearly meeting on Thursday, 
balance of £3,747. 5s. 10d. to be carried forward. During the half- | said the work of electritication upon the railway was proceediug very 
year two Bills had passed through Parliament and received the Royal | rapidly. There were at present 1,000 men employed on this important 
assent, in which they would be considerably interested. The first was | work. Six hundred men were engaged constantly in laying the con- 
the Bill of the Cheshire Lines Company to make a line connecting | ductor railways carrying the ducts under the platforms, and doing 
St. Michael's Station on the Cheshire Lines with the Overhead Rail- | general constructive work, which bad already been completed on the 
way at the Herculaneum Dock, thus forming а link with the Cheshire | Ealing and Harrow line. he Ealing and Harrow Railway was 
Lines, and enabling them to run their trains from their suburban | working under difficulties, but the effect of their running had already 
stations, and also from Manchester and Warrington, along the Over- | been to throw open for building purposes various estates both on the 
head Railway. The other was the Bill of the Seaforth and Sefton | Harrow and the Hounslow line. At Whitechapel and Bow they had 
Junction Railway, and it was proposed to join the line running from | done an enormous business in the morning and evening. but, 
the Central Station, Liverpool, to Southport at Aintree, and to form a | unfortunately, they could not get a suffisient number of trains 
Junction with the Overhead Railway et Seaforth Sands, thus effecting 


à through at present on the Tilbury Railway to show an 
а connection between the Overhead Railway and Southport, and form- | adequate return upon the Whitechapel and Bow line. He 
important link or circle round the outside of Liverpool. 


ing а had ч C did not see any reason why, if the Board of Trade sanc- 
They had arranged to work the trains that might run upon that line 


; Г tioned their automatic sigaalling apparatus, they should not run 
electrically off the Overhead system upon terms which had yet to be | 40 to 50 trains per hour. Their electrical engineers proposed to run 
negotiated. The agreement with the Lancashire and Yorkshire Rail- | a five minutes’ service of trains from Wimbledon, Richmond, Hounslow, 
way, which he mentioned at the last meeting, was expected to be | Ealing, and from Harrow—five services of five minutes’ interval. The 
concluded within the next few weeks. By that agreement they would | Metropolitan Company were urging them to increase the number of 
connect with the Lancashire and Yorkshire Railway at their Seaforth | trains running upon the Inner Circle. At the present time they ran 
Station. The system to Southport was at present being electrified, | six in the hour. It was possible that by arrangement they might 
and he could not but think that when these arrangements were com- | increase that service to 10 in the hour. It was а matter they would 
pleted with their new line of railway very great advantage must result | have to consider with the Metropolitan Company. The rolliag-stock 
to the Liverpool Overhead Railway Company. Their. structure | which was now being ordered for the whole of the District Railwa 
and equipment had always been well maintained, and he | would provide a carrying capacity of from 100,000,000 to 120,000,0 
believ it was in as good a condition to-day as on the 


Y М І , А passengers per annum. It might be necessary to ask Parliament 
day it was laid down. The service had been continued with great | to sanction a uniform fare of 2d. all over their railway without 
regularity. He was sorry to say they had not yet been able to | reference to class. That was the principle accepted by nearly every 
institute a regular five minutes’ service, as they were still short of 


а | civilised country but our own. They carried at the present time from 
some of the equipment necessary to do that, but he hoped in the | 45,000,000 to 50,000,000 people a year, and their passengers should 
course of a few weeks they would have a five minutes’ service through- 


: bear in mind that the 10,000,000 or 11,000,000 of the working classes 
out the day. While they gave their shareholders this half-year 


| : whom they carried at ап abnormaliy low rate were practically being 
£3,125, they had practically to pay the same amount in rates. This 


Ч carried at the expense of the other travellers, It might be necessary 
doen was really constructed more for the good of the trade of the | to ask Parliament to sanction a uniform rate for rich and poor alike, 
port than for the shareholders - because they were all more or less 


Г ог th 1 | regardless of place of booking and destination, and the time at which 
philanthropists in the matter—and he did think they were unduly 


| they might book. That was a democratic sort of proposition, which 
taxed when they had to pay to the local authority a sum exceeding | he thought ought to commend itself to Parliament and to the muni- 
£6,000 a year for rates and taxes. 


: . cipal governors of London, who seemed to think that they had a right 
The report (which appeared 1n our last issue) was adopted. to express an opinion as to the terms upon which London railways 

On the proposition of the Chairman, seconded by Sir Edward | carried their passengers. As large ratepayera they were entitled to 
Lawrenoe, dividends were declared at the rate of 5 per cent. per | protest against the extravagant and wasteful expenditure of the 
annum 7 preference shares and 14 per cent. per annum on the | County Council upon their abortive propositions which were from 
ordinary shares. 


А . . | time to time, with strange insistence, brought before Parliament and 
A 9 0 of thanks to the chairman for presiding terminated the | almost invariably rejected. The report was adopted, and an extra- 
meeting. 


ordinary general meeting of the Company was subsequently held, at 
which resolutions were passcd for the raising of additional capital. 


LEYLAND AND BIRMINGHAM RUBBER. 


The ordinary general meeting of the shareholders was held last week 
at Leyland, near Preston. 

Mr. Jas. E. Baxter, who presided, congratulated the shareholders 
on the property. They had started in 1899 under the new form of 
the Leyland and Birmingham Company. They paid 64 per cent. in 
the first two years, 74 in 1901 and 1902, and 83 in 1905. Since the 
end of the year which ended on June 50 the sales had very materially 
increased. They had increased up to July 18 to £3,345, or more than 
£1,000 per week. They had opened new markets with very consider- 
able success. The tyre trade was bound to improve. The motorcar 
had come to stay, and was bound to be a very large and protitable 
businese. The directors were looking upon that side of tho question 
with great hopes, but they were not dependent in any case on 
specialities for realising this profit. They were building large new 
offices and warehouses necessary for tlie extension of the business, and 
it would also be necessary, before the year was out, to spend money in 
providing electrical power, engines, boilers, and further buildings. 

The report was adopted, and the dividend was agreed to. Mr. 
8. Whitehead, the retiring director, was re-elected, and а special vote 
of thanks was accorded to Mr. Shutt, the secretary, and the managers. 


NORTH METROPOLITAN TRAMWAYS. 


The half-yearly general meeting of this Company was held at the 
Cannon-street Hotel on We inesday under the presidency of Mr. George 
Richardson. 

The Chairman said their receipts had fallen £34,613, the chief 
reason which accounted for these decreases being that the traffic on the 
Middlesex lines, which were sold to the Metropolitan Electric Tram- 
ways Company, was incladed in the corresponding period, and on this 
account there could be no fair comparison with the haif-year ended June, 
1902. The London County Council had not yet finally decided what 
system of electric traction was to be adopted on the tramways which 
they at present leased from them, but unfortunately their inclination 
seemed to be in favour of the more costly conduit system. This wouid 
mean about three times the cost of the overhead system. With regard 
to the West Ham scheme, it was in 1899 the Corporation of West 
Ham served notices upon the Company requiring them to sell the lines 
authorised by the Acts of 1869 and 1870. The Company lodged 
objection, and after lengthy negotiations an agrecment was entered 
into with the West Ham Corporation, by which the Corporation 
agreed to buy the whole of the lines within their district, 
and also the two depots situated at Stratford. The purchase 
money of the lines was fixed by agreement at £5.000 per mile of 
single line for the lines authorised by the Act of 1870, and 
at £5,500 per mile of single line for the remaining line. .The 
value of the depots was to be referred to arbitration in the event of 
the Company being unable to agree with the Corporation. The sale 
of lines was carried into effect as from June 30 last, and since that 
date the Company had by arrangement with the Corporation con- 
tinued to work the line on behalf of the Corporation as part of the 
through system from Aldgate to Stratford. 

The report was adopted, und it was further agreed that out of the 
£11,499 standing at the credit of net revenue account a dividend be 


WIDNES AND RUNCORN ELECTRICAL BRIDGE. 


The sixth ordinary general meeting of the shareholders of the 
Widnes and Runcorn Bridge Company was held on Tuesday. 

The Deputy-Chatrman (Sir Henry Seton-Karr, M. P.), who presided, 
said the towers on each side had been erected to a height of about 
160ft., the total being 190ft. The masonry was almost complete, 
and the wires for the cables were undergoing satisfactory tests. The 
final contract, that for the electrical installation and equipment, had 
been let to Messrs. Mather and Platt, of Manchester, who undertook 
to have the work completed within six months. The engines, 
dynamozs, etc., were being made in duplicate, so that in the event of 
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declared at the rate of 24 per cent. per annum on the fully paid-up 
shares, and that the directors be authorised to enter into an agree- 
ment for the sale to the Metropolitan Electric Tramways, Limited 
(subject to the consent of the Board of Trade), of certain portions of 
tramway belonging to the Company, and situated in Stoke Newington 
and Hackney. 


GREAT NORTHERN RAILWAY. 


At the meeting on Tuesday Lord Allerton, who presided, said to 
some extent the decision as between steam and electric power would 
depend on whether a steam locomotive could be designed and con- 
structed which would give much greater acceleration, coupled with 
more tractive power, without unduly increasing and concentrating the 
weight. At present—and it was the crux of the whole question— 
electric power appeared to have a decided advantage as regarded 
acceleration ; but he had no doubt that the locomotive builders of the 
country realised how important this point was in connection with the 
future of their industry. The directors did not feel in a position at 
present to make any announcement on merits as between steam and 
electric traction, but meantime they were taking in hand improve- 
ments and enlargements which were common advantages under either 
or both systems. He hoped that they would be able to find some 
solution of a most difficult problem. The receipts on capital account 
in the half-year had amounted to £220,877, the whole amount prac- 
tically being for the purpoaes of the Great Northern and City and the 
Great Northern, Piccadilly, and Brompton Railways. The opening 
for traffic of the Great Northern and City and the Great Northern, 
Piccadilly, and Brompton Railways was, it was hoped, approaching. 
Some persons, A perenty, were sanguine enough to think that one of 
the lines would be open this year. 


WATERLOO AND CITY RAILWAY. 


Lieut.-Colonel the Hon. H. W. Campbell, deputy-chairman of this 
Company, presiding at the nineteenth half-yearly general meeting 
last 1 said the traffic during the past half-year was greater than 
in the corresponding six months of 1902, although less than in the 
intermediate half-year ended last December. They carried 41,739 
more passengers than in the half-year to June, 1902, and there was an 
increase of 47 in the number of season-ticket holders. A dividend at 
the rate of 34 per cent. per annum was proposed, which absorbed 
£8,775, and left £170 to be carried forward. At present the working 
Company ran as many trains as they could. If the storage accom- 
modation for trains was enlarged they might be able to run more, and 
they would perhape see this carried out in the near future. 

e report was adopted. 


LANCASHIRE ELECTRIC POWER. 


Mr. F. E. Gripper, chairman of the Lancashire Electric Power 
Company, at the ordinary meeting of shareholders held on the 8th 
inst., said the Company having now raised the neceesary capital for 
the equipment of their first station, which would be situate near 
Radcliffe, a contract has been entered into with the Lancashire Power 
Construction Company, Limited, to carry out the whole of the work 
for a plant with a total generating capacity of 6,000 kw., with sub- 
stations and 60 miles of mains and cables, and as the local authorities 
with whom ere been negotiating were anxious for a supply of 
electricity in bulk, every effort was being made to expedite the work 
of construction, and by the end of 1904 or early in 1905 they expected 
to be in a position to afford such supply. 


TAFF VALE RAILWAY. 


At the half-yearly meeting at Bristol on the 11th inst., the Chatr- 
man mentioned that parliamentary powers had been obtained for the 
electrification of their railway, although the dreadful accident on a 
Paris railway would not encourage railways to proceed in that direc- 
tion. They had intended to introduce on their line carriages with 
self-contained electric power, and with that object they obtained 
tenders from several electrical contractors. None of these tenders was, 
however, accepted, as from an inspection of the steam motor carriages 
now being used by the London and South-Western Railway it was con- 
cluded that it was better to adopt that mode of coach rather than a 
coach moved by electric power. They were now building, and it was 
nearly completed in their own sheds, a self-contained motor carriage 
аз an experiment. 


BELFAST STREET TRAMWAYS. 


The report for the half-year ended June 30 lust shows a credit 
balance of revenue account (after setting aside £1,400 to the credit of 
the sinking fund account) of £8,651, and from this the directors 
recommend a dividend upon the ordinary shares at the rate of 54 per 
cent. per annum. This will leave £1,336 to be carried forward. 
Since the close of the half-year the Company has completed the 
purchase of the Sydenham District tramways and the Ligoniel tram- 
ways in accordance with the authority conferred upon the directors at 
the meeting held in February last. The Corporation will promote a 
Bill next session for the purchase of the Company’s undertaking. 
This action of the Corporation, says the report, is a breach of the con- 
tract scheduled to and confirmed by the Act of 1893, whereby the date 
for the Corporation giving notice to purchase is postponed to 1907. In 
pursuance of this policy the Corporation has submitted to the Company 
a draft agreement for purchase. The directors regard this agreeement 
as unfair, and in some respects even confiscatory in its terms, and they 
have informed the Corporation that, while the Company is now, as 
they have always been, willing on fair and reasonable terms to come to 
a voluntary agreement with the Corporation, so that electric traction 


cater either by the Oorporation or by the Company, they 
will resist to the utmost any attempt to force them into an agreement 
such as that of which the draft has been submitted. 


BAKER STREET AND WATERLOO RAILWAY. 


The report for the half-year ended June 50 last gives the capital 
expenditure for the half-year as £143,513 ; the estimated expenditure 
for the current half-year is £250,000. Satisfactory progress has been 
made with the construction of the works. The Company's Bills 
have now passed both Houses of Parliament, and await the Royal 
assent, 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report for the half-year ended June 30 last shows an increase of 
£61 in the total jun The expenditure shows а net increase ot 
£167, including £137 for rebuilding a boundary wall, and £50 for 
repairs due to the great storm of Feb. 26. After providing for 
debenture interest there is а balance available of £837, out of which 
it is proposed that a dividend at the rate of 5 per cent. per annum be 

id on the preference shares, that £300 be placed to reserve account, 
eaving £62 to be carried forward. 


ELECTRIC WELDING. 
А ше of the Electric Welding Company, Limited, was held on 
ERIT кү the offices, 28, Basinghall-street, E.O. The Press was not 
mitted. 


NEW COMPANIES REGISTERED. 


Alexandra Simplex Motor Company, Limited.—Oapital, £1,000. 
Objects: to manufacture, buy, sell, let on hire, and otherwise deal in 
motorcars and vehicles of every description and their component parts, 
fittings, and accessories ; to adopt an agreement with О. Heyermans 
and À. Bluhm ; and to carry on the business of automobile store and 
garage keepers, suppliers of electricity and motive power, electrical 
engineers, electricians, etc. 

South-Western Electrical Company, Limited (78,230).—Capital, 
£5,000. Object: to carry on the business of electrical engineers, 
contractors, merchants, etc. 

A. Н. Miles, Limited (78201).—Capital, £1,000. Objects: to 
carry on the business of cycle and motorcar. manufacturers, gun and 
ammunition makers, suppliers of electric light installations, manu- 
facturers of phonographs, electric wiring, and bell fittings, eto. 

Fabry Automobile Company, Limited (78,265). —Capital, £5,000. 
Objects: to adopt an agreement with M. Fabry, to cause to be manu- 
factured, buy, sell, let on hire, and generally deal in motors and motor 
carriages and their parts, fittings, and accessories, to carry on the 
business of automobile store and garage keepers, motorcar repairers 
and cleaners, suppliers of electricity and motive power, electrical 
engineers, manufacturers of electrical apparatus, etc. 


COMPANY LiENs REGISTERED. 


Auckland Electric Tramways Company, Limited, London, 
W. C.— Trust deed registered July 31, for £200,000 debenture stock. 
Trustee: Electric and General Investment Company, Limited. 
Specifically charged on the concession, lands, and buildings, and 
generally, on the entire property, undertakings, and assets. 

Ferranti Limited, Hollinwood.—Lien registered on Aug. 1 for 
£30,000 5 per cent. debenture. Holder: Рагг'в Bank, Limited. 
Charged on the undertaking and all the assets and property, includ- 
ing the uncalled capital, but subject to a first mortgage debenture for 
£10,000. 

Wilson's (St. Jamee's-square, Manchester) Limited (Iron- 
mongers and Electricians).—Issue on July 28 of £4,250 deben- 
tures, part of a series created on July 23, 1903, to secure £4,500, 
charged on the company’s undertaking and property, present and 
future, including uncalled capital. No trustees. No previous issue 
of same series. ' | 

Bright's Light and Power, Limited.—A debenture for £2,000, 
created July 31, 1903, charged on the company’s concessions, freehold 
and leasehold property, works, and plant in England or elsewhere, 
and (as a floating security) all its other assets, including uncalled 
ара has been registered. Holder: О. Owles, 16-17, Russell-street, 

.C. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


— — 


Aranjuez. — The Municipality invite tenders for public and private 
lighting of the town. Tenders by Aug. 20. 

Hackney.— The Borough Council invite tenders for arc lamps and 
pillars and distributing mains. Tenders by 31st inst. 

Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao, Tenders by Oct. 21. 

Hdinburgh.—The Corporation invite tenders for the supply of arc 
lamps for public lighting by Aug. 26. See advertisement. 

Canea.—The Mayor of Canea invites tenders for the lighting by 
electricity of part or the whole of the town of Canes. Tenders by 
Aug. 28. 

Beszterczehanya (Neusohl, Austria).— Tenders are required by 
the municipality for installation, buildings, etc., of a central station 
of à minimum capacity of 600 h.p. Tenders by Aug. 31. 
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West Нат. Тһе Borough Oouncil invite tenders for traction 
switchboard, etc. Particulars from Borough Electrical Enyineer, 
Abbey Mills, West Ham. Tenders by 4 p.m. on Ang. 21. See 
advertisement. | 

Avila.—The Department of the Interior, Madrid, require tenders for 
an electric light installation for public and private lighting. The 
latter will require about 6,000 lamps, Particulars from the above. 
Tenders by Aug. 22. 

Madrid.—The Post and Telegraph Department require tenders for 
а telephone system in communication with the principal central 
station in San Lorenzo del Escorial and sub-central stations in Cerce- 
dilla. Tenders by Sept. 6. | 

West Ham.—The Town Council invite tenders for traction switch- 
board, etc. Further particulars may be obtained from Mr. James K. 
Bock, Abbey Mills, West Ham, Tenders may be sent to Mr. Fred 
E. Hilleary, Town Hall, West Ham, by 4 p.m. on 21st inst. 

Madrid.—The Posts aod Telegraph Department require tenders for 
installation and working of a telephone system in Gerona for twenty 
years, and also for installation of telephone between Gijon and Pola 
de Siero. Tenders by Aug. 25. Specification may seen at this office. 

Shanghai.—The French Colony propose to insta] motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1905, to Secrétariat de 
la N Fraugaise de Shanghai. Particulars may be obtained 
сов l'Ofüice National du Commerce Extérieur, Rue Feydeau, 3, 

aris, 

Utrecht.—The Town Council will receive tenders for supply and 
erection of a central electric establishment for lighting, power supply, 
aud working tramways. Contract, conditions, etc., to be obtained at 
the Gemeente Secretaire " of Utrecht, on payment of 5fl. (88. 4d.). 
Tenders by Oct. 1. 

Swindon.—The Corporation invite tenders for the supply, delivery, 
and laying of all the rails, points, crossings, and accessories for the 
permanent way of the Corporation’s tramways. Particulars from the 
engineers, Messrs. Lacey and Sillar, Manchester and Westminster. 
Tenders by Aug. 26. See advertisement. 

Launceston ).—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Oorin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 

North Shields.—The Tynemouth Corporation invite tenders for 
the erection of an accumulator house at the electrical power stat’on, 
North Shields. Plans and specifications may be seen at the office of 
Mr. John F. Smillie, borough surveyor, Tynemouth, to whom sealed 
tenders, endorsed ‘‘ Tender for Accumulator House," are to be sent by 
10 a.m. on 18th inst. | 

London, 8.E.—The London Countv Oouncil invite tendors for the 
supply, delivery, and erection in the electrivity generating station to 
be established by the Council at Greenwich of four 5,000-h.p. vertical- 
horizontal steam-engines, each suitable for driving a three-phase 
generator. Particulars, etc., may be obtained at the County Hall, 
Spring-gardens, S. W. Tenders by 10 a.m. on Oct. 6. ` 

Portugal.—The '' Diaro de Governo" of Aug. 5 contains a notice 
granting to the Conde de Vizella for 15 years the exclusive concession 
for automobile service on various roads in the districts of Loanda and 
Lunda, in Portuguese West Africa, with a preference, under equal con- 
ditions, of the establishment of other automobile services in the same 
districts upon conditions which are stated in the Diario. 

Madrid.—The Posts and Telegraphs Department require tenders for 
the supply of 25 telegraph apparatus of the Hughes system and 
25 motors with weight elevators for the same, for the service of the 
telegraph stations of the State, at the upset price of 2,530 pesetas, or 
about 25, for each appara'us with its accessories as detailed, and 
408 pesetas, or about £12, for each motor with its corresponding 
elevator. Tenders by 22nd inst. 

Batley.—The Corporation invite tenders for the mason, joiner, 
poner plasterer, slater, painter, heating engineer, and electric 
ighting engineer's work respectively, in erection aud completion of 
additions to the present town hall. Plans and specifications, eto., can 
be seen, and bills of quantities obtained at the offices of Messrs. 
Walter Hanetock and Son, architects, Branch-road, Batley. Tenders 
to be sent to Mr. J. Н. Craik, town clerk, by noon on Sept. 4. 

Birmingham.—The Tramways Committee require the names of 
contractors who are desirous of tendering for the supply and delivery 
of materials and fittings as follows : (Section A) manganese steel points 
and crossings ; (B) tapered steel side poles and bracket arms; (C) 

ion ears, pull-offs, section insulators, and other overhead 
materials ; (D) hard-drawn copper trolley wire and stranded steel span 
wire. Mr. John Price, city engineer, Council House, Birmingham. 

Cardiff —Tenders are required for new electrical department for 
lupus treatment, etc., at the Cardiff Infirmary. Plans, etc., may be 
seen at the office of the architect, Mr. Edwin Seward, F.R.I.B.A., 
from whom bills of quantities may be obtained on payment of cheque 
for £1. 1s., to be returned on receipt of a bona fide tender. Tenders, 
endorsed ‘‘ Electrical and X-Ray Department," to be delivered to 
Mr. Leonard D. Rea, secretary and general superintendent, by 12 noon 


on 18th inst. 
RESULTS OF TENDERS. 


Colchester.—The Council have accepted the tender of Statter 
and Co. to supply a traction switchboard for £408. 

Sleaford.—The Urban District Council have accepted the tender 
of Messrs. Parker and Co. for engine, at £754, and Messrs, Babcock 
and Wilcox's tender for a boiler, at £625. 

Dewsbury.—The Joint Hospital Board have accepted a tender of 
Robb and Mitchell, Ossett, for electric mains, switchboards, etc., at 
the hospital in course of construction, at the cost of 8654. 17s. 4d. 


Derby.—The Electric Lighting Committee have, subject to the 
approval of the Council, accepted the tender of Messrs. ferd and 

reaves, amounting to £1,528. 17s. 6d., for the erection of а battery 
house, 

Baltinglass (Ireland).— The Guardians have accepted the tender 
of Mr. J. O'Gorman, Hacketstown, for supplying and erecting electric 
bells throughout the workhouse, amounting to about 12 in all, at 
£1. 78. 6d. and £2. 2s. each. 

Lifts.—Messrs. Wm. Aug's Gibson, Limited, Temple Bar House, 
28, Fleet-street, E.C., have obtained the contract for four electric 
lifts and two hydraulic lifts in the new premises of Messrs. Robinson 
and Cleaver, Regent-street, W. 

Bradford.—The Corporation have accepted the tender of G, Н. 
Woods, Slacke, and Co., Oorporation-street, Blackburn, for the 
works and materials necessary for the electric lighting at the 
Cartwiight Memorial Hall, Lister Park, Bradford. 

Admiralty.—Messrs. W. T. Henley's Telegraph Works Company, 
Limited, have obtained from the Admiralty a contract for the electric 
lighting of the Gibraltar Dockyard, the contract including supplying 
and laying of cables, conduits, arc lamps, joint-boxes, eto. 

Penang.—The contractors for the arc lighting of Penang. Messrs. 
Crompton and Co., have accepted the tender of Messrs. Rowland 
Carr and Oo., б and 8, Lime-strect-square, London, E.O., for the 
supply of the whole of the arc-lamp pillars and brackets in connection 
with their contract. 

Wednesbury.—The Corporation have received the following tenders 
for ereotion of а sub-station in connection with the 5 supply 
undertaking: Hammond Bros., Darlaston, £1,147; W. T. А 
Darlaston, £1,140; G. Summerhill, Limited, Wednesbury, £1,135; 
F. J. Smith, Wednesbury, £948. | 

Kettering.—The Urban District Council have received the follow- 
ing tenders, ranging from £1,205. 12s. 3d. to £560. 17s. (Messrs. Lees 
and Harrison, Leeds), for providing and erecting the steel trusses and 
other work required for 2,000 yards super of roofing on the buildings 
for the electricity and destructor works. 

Ealing.—The Town Council have accepted the following tenders 
in connection with the electricity works: Wiggins and Оо., Castle- 
hill Wharf, Ealing, stoneware pipes; W. Ashby and Sons, Cement 
Works, East Greenwich, cement; W. Н. Willcox and Oo., 23, 
Southwark-street, S. E., cylinder and other oils, waste, etc. 

Kingston.—The Town Couneil have accepted the tender of Bennis 
and Co., Limited, for fitting one of their machine stokers, fitted with 
patent pneumatic gear and self-cleaning compressed-air furnaces, to 
the No. 2 Lanzashire boiler, at £107. 10s., and the tender of the 
Wheeler Condenser and Engineering Company for supplying а 
horizontal combined air and circulating pump, inclusive of suction 
and delivery pipes and valves, at £120. 

Newcastie.—-Meesrs. Falconar, Cross, and Oo., 4, St. Nicholas- 
buildinge, Newcastle-on-Tyne, report an order for the electrical work 
at the Newcastle-on-Tyne Royal Victoria Infirmary, which is now in 
course of erection. The contract includes the whole of the lighting 
and power distribution, and also electric bells, telephones, fire-alarms, 
fans, and motors. The work is being carried out to the specification of 
Messrs. Dolby and Williamson, of London. 

Ipswich.—The Council have ordered from the British Westing- 
house Electric and Manufacturing Company a combiaed motor 
watering aud track-cleaning car complete at £864. 6s., and a telescopic 
car and breakdown wagon complete at £70. Eleven firms tendered 
for the supply of meters, and the tender of the Reason Manufacturing 
Company, at £273. бв., has been accepted for the four smaller ones, 
and that of Ferranti Limited, at £96. 5s., for the larger ones. 

Bracebridge Asylum.—The following tenders have been accepted 
in connection with the proposed plant for the supply of electric 
light and power to the asylum: Chloride Electric Storage Company, 
Limited, Olifton, supply апа erection of а storage battery, 25593 
W. Foster and Co., Limited, Lincoln, supply and erection of two 
engines and dynamos, one motor- generator, main switchboard, meters, 
etc., £1,211; Н. T. Hazzledine, Lincoln, supply and fixing of 
electric wires, switches, etc., £2,250, 

Engines.— Messrs. W. H. Allen, Son, and Oo., Limited, Queen's 
Engineering Works, Bedford, report the following recent orders: One 
750-i.h.p. engine and surface-condensing plant for the Fairfield Ship- 
building Company; one 105-b.h.p. engine for Messrs. Mather and 
Platt; one 30-b. h. p. engine for Messrs. Parkers; one 30-b.h.p. engine 
for the Lahmeyer Electric Company for the Chelsea Polytechnic ; 
nine 24-b.h.p. engines for the Union Castle Company; one 153-b. h. p. 
engine for the British Schuckert Company ; three 900-i.h.p. triple- 
expansion engines and surface-condensing plants for the Cardiff 
Railway Company ; two 10-b.h.p. engines for the Adelaide Steamship 
Company. 

Aberdeen. —The Tramways Committee have received the following 
tenders for the electrical equipment of their Torry route of tramways, 
comprising the supply and laying of cables and erection of overhead 
gear: British Insulated and Helsby Cables Limited, Prescot, Lancs. 
(accepted); W. T. Glover and Co., Limited, Manchester; G. Hill 
and Oo., Limited, Manchester; W. T. Henley's Telegraph Works 
Co., Limited, London; St. Helens Cable Oompany, Warrington: 
Oallender’s Cable and Construction Company, Limited, London ; 
Anchor Cable Company, Limited, Leigh ; Western Electric Oompany, 
Londen; Land-und-Sekabelwerke Aktiengesellschaft, Coln-Nippes, 
Germany. 

Bootle.—The following tenders have been accepted: J. Riddock, 
Bootle, construction of foundations for extension of boiler-house, 
£1,033, and construction of foundations for engines at a schedule of 
prices; Yates and Thom, Blackburn, supply and fixing of four 
Lancashire boilers with superheaters £2,569, supply and fixing of 
one fuel economiser and fittings £425, and supply and fixing of 
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coal conveyor and overhead bunkers £954;  Ferranti Limited, 
Hollinwood, supply and delivery of two steam dynamos, spare parts 
and switchboard, £8,711 ; Fawcett, Preston, and Co., Limited, Liver- 
pool, supply and erection of an iron bridge over the Leeds and 

iverpool Canal, to carry cables, subject to agreement with the canal 
company, £180. 

Heston and Isleworth.—The following tenders have been received 
by the Urban District Council for electric lighting : 


Section 2.— Engines and dynamos, boosters and balancers switch- 
board and connections, condensers, pumps and accessories, with 
cooling plant, water softener, travelling crane, tools, etc. 

Bruce Peebles and Co. ................................................... £5,359 

Davey, Paxman, and Co. (accepted . . 


General Electric Compan eee 5,571 
Weins ˙—⁸˙ͤ A· .. 5,645 
Lahmeyer Electrical Company ...................................... 5,649 
Crompton: and o ĩ5ĩ?—— 8 а 5,729 
International Electric Engineering Company „ 5,777 
Mather and Platt, Limite... . cavas. 5,991 
British Westinghouse Company .............. — —— Я . 6,020 
Sieden . reci cele Oe eere itat 6,048 
Heavell ара d sss - 6,075 
Johnson and Phillips ................................................. =- 6,140 
Dick, Kerr, апа Оо....................................... EXFL REX «oe. 6,186 
F. Suter and g ое ea a E ioc uai 6,177 
Brush Electrical Engineering Company ........................... 6,199 
Electrical Construction Сотрапу..................................... 6,252 
R. Blackwell and Coo . . 6,301 
T. Parker, Limite .. „ 387 
Section 4. — Cables. 
Western Electric Company, Limited 2. 9,555 
W. T. Henley and Co., Limited (accepted ))) 9,852 
British Insulated Wire Company, Limited ........................ 10,356 
W. T. Glover and Co., Limited ..................... . 10,924 
F. Suter and Co., Limited ...............................-............ 11,169 
Callender's Cable and Construction Company, Limited 11,18? 
Anchor Cable Company, Limited .................................... 11,412 
St. Helens Cable Company, Limited 11,759 
Johnson and Phillips ........................................ es... 12,954 
Siemens Bros. and бо....................................—....... - 15,856 
Section 5.—Arc lampe and standards. 
Johnson and Phillibfndgd Lt 715 
Brockie-Pell Company...... РРР ceu Tones —— — 802 
Crompton and old v ; 811 
Improved Electric Glow Lamp Company “ 815 
British Westinghouse ...................................... osetia 821 
W. T. Henley and Co l . ... UN 854 
Oliver and Co. ......... .. FF Tet эө 893 
Electrical Compan ggg . n AE 904 
Gilbert Are Lamp Company "E 926 
Е: Suter and dds, онн Pda жай cH T Pea rp rimi ae 1,018 
Drake and Goran q . . -.. 1,402 


BUSINESS NOTES. 


TRACTION. 


Perth.— The Tramways Order Confirmation Bill has received the 
Royal assent. 

Bristol.—The tramways carried nearly a quarter of a million pas- 
sengers on Bank Holiday, 

Fleetwood.—Record business has been done on the Fleetwood 
trams during the holidays. 

Ipswich.—The Corporation have received a deputation against the 
running of trams on Sunday. 

Glasgow Corporation Tramways Order.—This Bill has been 
read a third time in the House of Commons. 

Mexico.—The Mexican Electric Vehicle Company has given up 
business, as there was not sufficient local demand for motors and 
garage. 

Crewe.—The Corporation have adopted the agreement with the 
Crewe and Nantwich Tramways Company, as revised by Messrs. 
Hewitt and Rhodes. 

_ Newoastie. —The Corporation tramways carried 764,660 passengers 
in the week ended Aug. 1; 76,152 miles were run for £3,485, giving 
10 984. per car mile. 

Wednesbury.—Terms have been agreed to by which the electri- 
fication of the tramway connecting Wednesbury and West Bromwich 
will be commenced forthwith. 

Oldham.—The Town Council have obtained sanction to borrow 
£62,000 for tramway plant and street widening, and £17,000 for 
electrical equipment of the lines. 

Leicester.—The permanent way on the chief trunk line of the ne 
tramways—that is to say, the London-road and the Belgrave-road— 
will be probably completed by the end of October. 

Barrowford.—The first trial trip on the new length between 
Foulds-street and Higherford Bridge has been made. The journey 
only occupied about 10 minutes, and was performed without a hitch. 

Aberdeen.—A sub-committee of the Corporation Tramway Com- 
mittee have resolved to recommend that 4d. fares be introduced. The 
question will come before the Oouncil next Monday for confirmation. 

Italy.—The Mediterranean Railroad Company has presented to the 
Italian Government a plan fur an electric line from Rome to Naples 


of 210 km. The cost of constructing this line would exceed 
£4,000,000. 

Newport (Mon.).—Tke tramways receipts for the month of Jane 
were £1,956. бв. 84d., the number of passengers carried being 465,555, 
against £1,424. 14s. 8d. receipts from horse cars for the corresponding 
month of last year. 

Yardley.—The Tramway Committee intend to commence the con- 
struction of the lines on the two main roads, while the work on the 
Coventry-road route, from Small Heath to the Swan Inn at Yardley, 
is to be proceeded with at once. 

Hillingdon.—The London United Tramways, Limited, are applying 
to the Board of Trade for a 12 months’ extension of time in which to 
complete their light railway to Uxbridge under an order of 1898. The 
Parish Council have asked the company to widen the roads. 


Burton.—The question of the running of trams on Sundays in 
Burton has caused the Wesleyans of Burton to issue a notice, in 
which the ratepsyers belonging to the church and congregation are 
earnestly entreated to record their votes against such a measure. 


Dundee. The returns for the city tramways for the week just 
ended show receipts amounting to £872. 17s. 44d., representing 
224,799 passengers—increases of £82. 10s. 6d. in reveipte and 21,284 
in passengers as compared with the corresponding week of last year. 

Cardiff.—Application is to be made to the Board of Trade for a 
loan of £4,000 for the construction of a new tramway section in 
Meteor-street from Planet-street to the junction in Conatellation- 
street. In the week ending Aug. 8, 682,261 passengers were carried. 

Portsmouth.— On Bank Holiday the trams earned a record amount. 
During the day no less than £812 was taken. or an average of about 


£10 percar. The previous beat day was Whit Monday, when £797 
was taken. On August Bank Holiday a year ago the cars earned 
£ 


Birkenhead.—The trams showed a fairly substantial increase 
for the last Bank Holiday. An increased service was run all day. 
The following are the returns for the three days: 1903—passengers 
120,294, receipts £586. 9s. 04d.; 1902—passengers 116,688, receipts 
£592, 7s. 54d. 

Beddgelert Light Railway.—In a letter to the Glaslyn Council, 
read at the last monthly meeting, the secretary of the North Wales 
Narrow-Gauge Railway Company stated that the company intended 
to proceed with the proposed railway from Rhyd-ddu to Beddgelert as 
soon as possible. 


Sheffleld.—At the last meeting of the City Council it was proposed 
that a sum of £5,000 be contributed out of the surplus of the tram- 
ways undertaking towards the new university buildings, conc .tional 
on a grant of a charter being made and the amount being spread over 
a period of five years. 

Colne and Trawden Light Rallway.—Au extension of time has 
been granted in which to construct railways No. 2 and No. 3 (pert of) 
on the express understanding that railway No. 4 was completed by 
June 17, 1904, in accordance with the arrangement made at the 
enquiry before the Board of Trade. 

Elland.— The Elland Council recently sent in an application to the 
Huddersfield Corporation that that body should extend their tramway 
service to Elland. We understand that a reply has been received by 
the Elland Council stating that at present the Corporation cannot see 
their way to effect the desired extension. 

Dunfermline.—Now that the Fife Electric Power Bill has been 
passed, and only awaits the Royal assent, consideration has been turned 
to the proposal of forming a company in Dunfermline, with the object 
of making a tramway from Dunfermline to 8t. Margaret's Hope. 
Probably other districts will be opened up. 


Reading.—Up to Tuesday night, Aug. 4, 347,319 passengers had 
been carried, and up to Wednesday night £1,655. 123. 3d. has been 
taken in fares. On Bank Holiday the persons carried numbered 
51,510, and the money taken amounted to £247. Os. 10d. During 
the first 10 days only about 20 cars were in use. 


Doncaster.—Major Druitt, inspector for the Board of Trade, on 
Tuesday inspected the new tramway lines at Doncaster, from Station- 
road to Beckett-road, Wheatley, end the loop line from Station-road 
by Printing Office-stieet to High-street. he Priory-place loop is 
1 furlong 34 chains in length, and the Beckett-road route 3 furlongs 
4 chains. 

Chile.—The Government have appointed a special commission for 
the consideration of the question of applying electric traction to that 
part of the State railways between Santiago and Talca, taking into 
account the hydraulic power that might be available, and also for the 
work of affording additional power for working the line between Lhai- 
Lhai and Las Chilcas. 

Leeds and Wakefield Tramway.—At a recent meeting of the 
Stanley District Council it was announced that the tramway syndicate 
had decided to commence work on the construction of the Leeds and 
Wakefield tramway on Aug. 13. A start was to be made at the Stanley 
and Wakefield boundary (opposite the Vine Tree Inn, Newton), 
working towards Leeds. 

Wandsworth.—The Council have informed the London Oounty 
Council that they regret that it is not apparently intended to apply 
for powers in the ensuing session of Parliament for the extension of 
the tramways along East-hill and High-street, Wandsworth, and 
asking the London County Council to consider the desirability of 
including such powers in their Bill. 

Prestwich.—The Urban District Council have decided to apply to 
the Board of Trade for sanction to the borrowing of £24,125 for the 
construction of the electric tramway line in Bury Old-road, and the 
costs incurred in the construction of the tramways. The new line 
will connect the Manchester апа Salford lines. 16 will run from 
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Heaton Park main entrance to Besses-o’-th’-Barn, where it will join 
the Salford tramway line, which ends at Whitefield. 

Wolverhampton.—A letter from the Tradesmen’s Association, 
urging the Council to have the tramways constructed along the 
Dudley.road, Willenhall-road, and Wednesfleld-road, to end the 
isolation of the town and the outside districts, has been refcrred to 
the Tramways Committee, asking them to proceed without delay in 
establishing commiunication with the outside districts. A special 
meeting of the Council is to be held next month to direct the work to 
be carried out. | | 

Colchester.—Application is to be made for a further prolongation 
for three months of the time for the commencement of the tram works, 
* though in the sub-committee's view it may not be needful to take 
advantage of the extension." The Board of Trade sanction had been 
received to the borrowing of £61,164 for the purposes and periods 
undermentioned: permanent way, buildings, lande, etc., years, 
£39,933 ; electrical equipment, with contingencies, 20 years, £10,831 ; 
cars, £10,400. 

Coatbridge and Airdrie.—The Tramway Confirmation of Order 
Bill for these burghs has passed the third reading in the Commons, 
and may be expected to reach that stage shortly in the Lords. The 
tramways are to be driven by electricity generated at the works of 
the Scottish House-to-House Electricity Company, Limited, in 
Dundyvan, the company who are at present supplying the burghs 
with current for electric lighting. The contractors expect to start 
work on the 15th inst. 

Hull.—About 300 of the drivers and conductors of the Hull Cor- 
poration tramways, through the kindness of Councillor Peter Atkin 
son and Mr. John Tapp and numerous friends, last week enjoyed a 
cruise on the River Humber. Breakfast and dinner were served 
aboard, and with music and dancing the time passed pleasantly. The 
party arrived at the pier about one o'clock, and before the men left 
the ship to take up their customary Sunday duty some speechmaking 
took place in the saloon cabin. 

Poole and District Light Railway.—The potitions of all parties 
with reference to the Bournemouth Light Railway Bill have been 
withdrawn, and the Bill will now proceed as an unopposed measure. 
The agreement mentions that the Bournemouth Corporation should 
not accept a lease or enter into a contract with respect to the working 
of any tramlines in the county of Dorset (except the borough of Poole 
and the urban district of Branksome), unless they obtain the consent 
of the County Council of Dorset. 

Blackpool.—Last week a cable was run from one of the Fleetwood 
Tramroad Company’s feeders to one of the Oorporation Promenade 
tramway poles at the Gynn Inn junction. The heavy Bank Holiday 
traffic on the Promenade and Lytham and St. Annes section of the 
Corporation line having strained the electrical energy at the municipal 
works, application was made for assistance from the Fleetwóod Com- 
pany's power station at Bispham. Mr. Cameron, the secretary and 
manager, at once complied with the request. 


Manehester.—It appears that the refusal to carry passengers on 
the Manchester Corporation electric cars up the steep gradient from 
Chestergate into St. Peter's-square led to & threat to legally enforce 
the terms of the agreement between the Stockport and Manchester 
Corporation. The general manager of the Manchester tramways has 
recently placed an order for & number of cars to be equipped with the 
Westinghouse magnetic brake, by means of which he expecta to be 
able to safely negotiate the heavy gradient and run through St. Peter's- 
square. 

Douglas.—The purchase by the Town Oouncil of the tramway 
system within the borough has turned out a great success. The first 
year's working was very satisfactory from a financial point of view, and 
ever since the receipts have been growing. Last week they exceeded 
those of the corresponding week of 1902 by over £200, while the 
increase in rd to the portion of the year up to the end of last week 
is nearly £1,000. It is expected that the result of the current year’s 
working will enable a handsome contribution to be made in relief of 
the rates. | 

Halifax.—At the meeting of the Corporation last week it was 
agreed that the borough engineer be instructed to proceed with the 
extension of the tramways from Hove Edge to Brighouse (George 
Hotel), at an estimated cost of £10,378. 13s. 9d. (of this amount 
£2,103. 103. having been already spent), on the terms set forth in the 
resolution of the Tramways Committee of July 25—namely, that the 
Brighouse Corporation excavate and pay the value of the granite, 
dross, and rolling where rails are laid in Upper Green-lane, Well 
Green-lane, and Laverack-lane. 

Carlisle.—The Electricity Sub-Committee of the Corporation have 
had under consideration a letter from the tramway company with 
reference to a proposal by the comp iny to run & 10 minutes’ service of 
сагв throughout the year, provided the Corporation would meet them 
by reducing the price charged for the current required for traction 

The sub-committee have passed a resolution recommending 
the Town Council to make a unifo-m charge of 1:64. per unit on con- 
dition that the company guarautee a 10 minutes’ service, and take a 
minimum of 350,000 units of electrical energy per annum. 


Manohester.—The Tramways Committee are extending their lines 
in the direction of Middleton. At the present time workmen aro con- 
structing a new line in Middleton.road from White Smithy Bar to the 
city boundary. In continuation of this line the Salford Corporation 

ill lay down rails from the city boundary up to the Three Arrows, 
where the lines will join the system of the British Electric Traction 
Company, which rans through the borough of Middleton. It has 
been suggested that a tramway line might be laid from the Middleton- 
road side of Heaton Park to a point in the park not far from the hall, 


Yeadon.—At the last meeting of the Yeadon District Council the 
tramways question came up for discussion on an enquiry as to the 


exact position the Leeds and Guiseley scheme occupied. The clerk 
(Мт. Н. Walmesley) was instructed to call a special meeting of the 
Council as soon as he had obtained any reliable information as to the 
position of affairs, the feeling ou the part of the Yeadon councillors 
being that, if the present scheme collapsed, the construction of the 
tramways should be taken in hand by the joint Councils of Guiseley, 
Rawdon, and Yeadon, or the Leeds City Council be asked to carry out 
the scheme. 

Brighton.—The following figures give the number of passengers 
carried on the Corporation trams for each of the first four days of fast 
week, together with the receipts. Monday was Bank Holiday, and 
the other days those of the Brighton races. Out of the total number, 
33,277 engers paid the special 2d. fare during certain hours for 
the Race.hill trams. Monday proved & record for a day's engors, 
and it is expected that the week will surpass any previous week's 
total: Monday, passengers 84,343, receipts £351; Tuesday, 56,144 
and £285; Wednesday, 71,464 and £297; Thursday, 56,389 and 
£277—totals, 268,340 and 21,210. 


Highgate Tramways.—The Middlesex County Council have in 
hand a scheme for the extension and construction of tramways at 
Highgate, N. For this Purpose the Council have compulsorily 
acquired certain lind and property іа Archway.road, Highgate, 
amounting to nearly 3 O00ft., and an enquiry was held at Westminster 
recently before Mr. Ralph Clutton, F. S. J. as sale arbitrator, to assess 
the compensation in a claim brought by the owners of the property. 
For the claimants £3,100 was asked for, but the Middlesex County 
Council, through their expert witnesses, put the value at about £600 
to £800. The arbitrator reserved his award. 


Rotherham.—The returns for the week endiug Aug. 6 were as 
under: Tinsley, passengers 60,255, receipts £436; Kimberworth and 
Fitzwilliam-road, 54,428 and £201; Canklow and Rawmarsh-road, 
59,869 and £129—totals, 154,552 and £769. These returns again 
greatly exceed all previous records. The figuros fur the preceding 
week were: passengers, 152 693 ; receipts, £600. The best day this 
week was Bank Holiday, when 39,871 passengers were carried and 
£207 in fares received. Since the opening of the first section on 
Jan. 31 the total number of passengers up to and including Thursday 
was 1,789,078, and the total receipta amounted to £6,450. 


Perth.—At the last Council meeting a letter was read from the 
5 agents intimating that the tram vay provisional order 

ad now passed the Commons, and awaited the formal Royal assent. 
The convener submitted the financial report by the tramway company 
directors for the month of June, 1903. The number of passengers 
carried during the month was 68,000, and the credit balance of assets 
over expenditure amounted to the satisfactory sum of £233 10s. 3d. 
The committee considered this extremely satisfactory, and they were 
strongly of opinion that the tramway directors should be asked to 
continue the management of the concern until the conversion to 
electric traction takes place. 


Sunderland.—The Tramways Committee have determined to join 
the rails on the new Laurence-street route in the same manner as the 
rest of the system, with the addition of the scarphed or Dicker joints 
with anchor bolts, in оао to a new system of welding which was 
tested recently at Roker. At the last meeting a circular Jetter was 
read from the Board of Trade, in which it was recommended that in 
view of the fact that many people who had been knocked down by 
cars had been injured by the protrading step, folding steps should be 
adopted. Mr. H. England (manager) and Mr. J. F. C. Snell (electrical 
engineer) pointed out that such steps were impracticable and dangerous, 
and had not been successful in places where they had been tried. The 
committee agreed with the report of their officials. 


Devonport.—The secretary to the Light Railway Commission has 
forwarded the following letter to the parties interested in the applica- 
tion of the Corporation to construct an electric tramway to Crownhill: 
Sir, — With reference to the enquiry held by the Light Railway 
Commissioners at Devonport on Feb. 26 last, I am directed by them 
to inform you that they are satisfied that the preamble ot the order 
to authorise the above-named light railway is proved, but that the 
submission by them of an order to the Board of Trade will depend 
upon the settlement of satisfactory clauses in particular as to road 
wid-nings, etc., if possible to be agreed between the Devonport 
Corporation and the Devon County Council, or in default of agree- 
ment settle і by the Commissioners. —I am, Sir, your obedient servant, 
(Signed) ALAN D. ERSKINE.” 


Heywood.—The understanding which has been arrived at between 
Hey wood and the Corporations of Bury and Rochdale for the Heywood 
tramways ie, briefly, that the Corporations of the two adjoining 
boroughs should each run their cara to Heywood Market-place. They 
would purchase the tramways from the present company, Heywood 
would reconstruct the lines within the borough boundary, and then 
would lease them for 21 years to Bury and Rochdale at a rent equal 
to 10 per cent. on the capital outlay, Heywood to keep the line in 
repair. Latterly, however, tho neighbouring Corporations have agreed 
that if th y hold by this understanding they will lose by it, and an 
amended scheme has been submitted to the Heywood committee. The 
committee have decided that they could not accept the amendments ; 
they could not see their way to depart from the original agreement. 


WalsalL—At Tuesday's meeting of the Town Council the chairman 
of the Tramways Committee, Mr. Cope, said it had been stated that 
when the Corporation took over the tramways Walsall would be 
isolated from Wednesbury and Darlaston, as the British Electric 
Traction lines would break the connection. The committee knew 
there would be a difficulty, but it would have to be arranged mutually. 
He believed the borough surveyor and electrical engineer had had an 
interview with Mr. Lycett, but the committee kad entered into no 
arrangement. The Town Olerk said the British Electric Traction Com- 
pany could not construct a loop line to connect, the existing Wedneabu ry 
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and Darlaston lines without the consent of the Council, who were 
que masters of the situation. The Tramways Committee, however, 

id not wish to act dog-in-the-manger like, and he believed а spirit 
of conciliation would be manifested. 


North Wales.—Mesers. Bruce Peebles and Co., Limited, of Tay 
Works, Bonnington, have secured the contract for the construction of 
the new electric railway being promoted by the North Wales Power 
and Traction Company, Limited. The scheme is for the harnessing 
of the immense watershed comprised in the lakes of Snowdon. The 
initial contraot, amounting to £180,000, will supply approximately 
10,000 h.p., and includes about 13 miles of electric railway, constructed 
on the Ganz high-tension system. The line will pass through somo of 
the finest scenery in North Wales. It passes through the village of 
Oroesor and amongst the numerous slate quarries in active,operation 
in that district, and only awaiting railway communication with 
Portmadoc, where the slates can be shipped direct. At present, owing 
to the heavy cost of cartage, amounting to as much as 10s. per ton for 
a distance of 12 miles, several of the quarries have had to shut down. 


Parliament.— After six months’ sittings the Royal Commission on 
‘London Locomotion have adjourned for the summer recess, and will 
not meet again until the first week in October. While metropolitan 
tube schemes are thus stopped for the moment, work has been pro- 
ceeding with those schemes which have passed the ordeal of Parlia- 
ment, The line from Baker-street to Waterloo is being pushed on as 
rapidly as possible, and there is every probability that the new tube 
from Finsbury Park to Moorgate-street will be ready for the publie 
about the end of the year. It does not appear that the restriction will 
apply to tramway extension schemes. During the session the London 

ounty Council have obtained legislative sanction to their proposed 
electric lines from Hammersmith to Harlesden in the west, and from 
Garratt-lane to the county boundary at Wimbledon in the south. 
Several other schemes have been adopted, and it is understood that 
these will be proceeded with. 


Derby.—At the last meeting of the Council it was mentioned that 
the Brush Company had obtained the contract for the tramway cars 
through the contractors (Messrs. White). Some time ago three names 
were given by the contractors, and the committee were asked whether 
they would be satisfied with these firms—viz., the Brush Company, 
the Electric Contract Company, and G. F. Milnes and Co. The com- 
mittee intimated that pul would be satisfied with any of these, and 
the contractors then had the selection, and they nominated the Brush 
Oompany. The receipts of the Corporation tramways during the five 
weeks ended July 26 were £2,000. 19s. 11d., being an increase of £20. 
15в. 8d. as compared with the corresponding period last year. The 
Board of Trade have approved the plans of the rail and substructure 
of the electric tramways, subject to certain minor conditions. The 
committee have visited Loughborough, Nottingham, and Halifax for 
the purpose of inspecting tramcars. 


Eastbourne.—The Electricity Committee of the Town Council have 
decided to discard the German motor omnibus which has for the 
second time been given a trial. The car has its good points, the 
arrangement of the body being particularly ingenious and of consider- 
able convenience to the passengers, but its eccentricities were teo 
marked to allow the committee to recommend a definite purchase. 
One of its little originalities was an impromptu pyrotechnic display, 
accompanied by a terrific report, which occurred 4 8 the vapour 
in the cylinders failed to ignite and the succeeding spark exploded a 
double charge. One of these performances was given about nine o’clock 
the other evening just opposite the railway station, and the time in 
. which the eee vacated their seats and the vehicle is quoted as 

а record. e crowd which had collected was worthy of the Metro- 
polis, and their remarks were vitriolie. So the committee havo deter- 
mined that the 'bus is too exciting a luxury for staid Eastbourne. 


Wallasey.—A tramways extension scheme, estimated to cost 
£169,100, was adopted by the Wallasey District Council last week. The 
various routes to be proceeded with were the Poulton-road and Breck- 
road route, so a кк for, which would cost £14,300 ; from Breck- 
road west of St. Luke’s Church to School-lane, Wallasey, £8,300; 
Wallasey vil from School-lane to Sandy-lane, £7,100 ; and Grove- 
road from Sandy-lane to Warren-drive, £6,600, this completing the 
Poulton- Wallasey route. In addition to this, there was a doubling in 
Wheatland-lane, in Victoria-road, New Brighton, a single line along 
Egerton-street and Grosvenor-road, which would enable some of the 
cars to go via Virginia-road, and would give a double system from 
New Brighton Ferry to Seabank-road. Also doublings along part of 
Warren-drive, in Seaview-road, in Hose-side, and along Seabank-road ; 
a single line along Falkland-road, and an extension of the Ohurch- 
street line along Tobin-street, with a return by a turn-out into 
Brighton-street, so that a connection with Liscard and Tobin-strcet 
could be had for Egremont Ferry. 

Lowestoft.—The electric trams, which were only opened on 
July 22, took as much as £64 and £63 last багу and 
Sunday respectively, which were up to that time record receipts. 
These figures were far exceeded on Bank Holiday, when, although 
actually all the cars were not in use, as many as 22,570 passengers 
were carried (and then hundreds were unable to obtain a ride), and 
the earnings reached £111. 7s. 4d. The cars were also well filled on 
Tuesday. The earnings of the cars during the first 12 days (three of 
which, by the way, were only half days), including about the wettest 
week of the season, were £729—an average of about £60. 10s. per 
day. Tuesday night completed the second week’s working. In the 
14 days the cars have carried 165,900 passengers, a number represent- 
ing the population of the borough 54 times over. The takings 
amounted to £792. Os. 3d. In the first week, which began after 
one o'clock on the opening day, and in which there were several rainy 
days, the number of passengers was 72,434, The number for the 
second week, which, of course, included the exceptional holiday traflic, 
was, therefore, 95,466. 


Aberdeen. —The traffic receipts for the week ending Saturday, 
Aug. 1, show that the receipts amounted to £1,251. 1s., а decrease of 
£68. Qs. 7d. compared with the corresponding week last year. The 
expenditure for the week, which totalled £490. 38. 8d., shows an 
increase of £118. 8e. 8d. compared with the 5 period last 
year. There were 33 cars and 210 men employed, as against 51 cars 
and 142 men in the same week last year, while the number of саг 
miles run was 25,018, compared with 19,758. The passengers carried 
numbered 285,448, the figures for the corresponding week last year 
being 292,579. For the nine weeks of the financial year the receipts 
amount to £11,691. 7s. 10d., an increase of £1 355. 15s. 1d., and as 
the expenditure for the same period shows an increase of 21,955. 
5s. 4d., the net advantage is £102. 9s. 9d. At a meeting of the 
Lands and Fishings Committee of the Harbour Board an application 
from the Tramways Committee of the Town Council for a piece of 
ground for the purpose of providing shed accommodation for the cars 
to be run on the Torry tramway system was agreed to. 

Bury.—At the quarterly meeting of the Town Council Mr. Alderman 
Sykes, in moving tho adoption of the minutes of the Tramway Com- 
mittee, referred to a hitch which had occurred in the negotiations 
between the Bury, Rochdale, and other local authorities, and the 
Bury, Rochdale, and Oldham Tramway Company, by which the under- 
standing that the local authorities should take over the control of tho 
tramway undertaking on July 31 had not come into effect. The hitch, 
he said, arose through the company springing upon them what the 
local authorities thought were pettifogging details. He also stated 
that at a conference between representatives of Bury and Salford on the 
question of a through service of cars an understanding had been 
arrived at. During the conference the chairman of the Salford Tram- 
way Committee stated that it had been agreed between Manchester 
and Salford that any revenue raised by one authority in the other's 
territory should go into the coffers of that authority after deducting 
wages, etc. The Salford representatives agreed that the Salford cars 
should be run on to Bury on conditions similar to those existing 
between Salford and Manchester. Salford also to run their 
cars into the centre of Radcliffe provided a double set of rails were laid, 
Bury to take the revenue. The minutes were confirmed. 


Peru.—Two syndicates have recently been formed in Lima for the 
construction of overhead trolley пш One is La Compania 
Anónima Tranvia Eléctrico de Lima y Ohorrillos. This company 
стороне to build an electric tramway from Lima to Chorrillos, a 

istance of about eight miles. The line will be double-tracked and 
the cars will run at intervals of about 10 minutes, The capital is 
389,320dol., divided into shares of 4:86dol. each. The other company 
is called Ferrocarril Eléctrico de Lima y Callao. This line is also to 
be double-tracked, and wil] run from Lima to Callao, about eight miles 
distant. This company also intends to construct tramways in the 
city of Callao. Its capital is 486,650dol., and it intends to 7 
with the existing railways for the carrying of freight as well as 
passengers between Oallao and Lima. The passenger trains are 
intended to be run, like those of the other company, every 10 minutes. 
The Government gives to these two syndicates a privilege for 66 years. 
The two companies are to be [тсе of taxes and are to import free of 
duty for the term of two years all material for their own use. At the 
end of 66 years the tramways, rolling-stock, and all material become 
the property of the Government free of cost. Both the electric 
tramway companies have made arrangements with American manu- 
facturers for the supply of plant and material to equip the lines, 
which are to be finished and in working order within two years from 
the date of contract with the Government. 


Tramway Competition. —The Midland Railway, owing to the 
competition of electric trams, lost 125,000 short-journey ngers 
during the past half-year. The same cause was answerable on the 
North-Eastern Railway, in Newcastle, Tynemouth, and Wallsend 
districts, for a deficiency of 1,000,000 passengers in the same period. 
At the half-yearly meeting of the Lancashire and Yorkshire Railway 
Company Sir George Armytage, the chairman, explained the decrease 
of over half a million passengers carried by the company’s trains to be 
due to the competition of tramways in short sour At the half. 

early meeting of the London and South-Western Railway Com 
Lord Frederick Hamilton, speaking as a shareholder, raised the subject 
of municipal tramway competition. It was high time, he said, they 
were protecting their interests. The Chairman, in reply, said the 
question was under consideration by the Board. He thought their 
best chance of getting rid of competitive tramways was by fighting 
them tooth and nail when their Bills came before the Houses of 
Parliament. Tramway competition was also the subject of complaint 
by Sir Alexander Henderson, M.P., in presiding over a meeting of 
the Great Central Railway Company at Manchester yesterday. Ву 
this competition in the Manchester district alone the company had lost 
no fewer than 330,000 passengers, but as the majority of these 
travelled very short distances, and the fares were very low, the actual 
decrease in receipts would not exceed £2,000 or 25,000. 

East Molesey.— At the last District Council meeting the following 
enquiries were made: (1) whether the London United Tramways Company 
recently sought to acquire powers to supply electrical energy to private 
consumers, and electric light for other purposes; (2) whether the 
Council opposed the application upon the ground that they might 
at some remote date desire to undertake similar services, (3) 
whether the powers sought by the tramways company were in апу 
sense exclusive, or whether, on the contrary, they would have left the 
local authority free to undertake such work whenever they felt so 
disposed ; (4) whether the company were willing to bind themselves 
not to supply electrical р to any person in the district without 
the written consent of the local authority ; (5) whether opposition of 
the local authority was prompted not by the consideration that they 
would be debarred from undertaking work of that kind, but that if 
they at any time undertook it, they would have to do so in competi- 
tion with the tramways company, The Clerk explained that it was 
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North-Eastern Railway.—We have already referred to the 
proposal of the North-Eastern Railway Company to electrify a portion 
of their system, notably on the north bank of the River Tyne. The 
line is at pen operated by steam locomotives with the exception of 
the line from Gosforth to Ponteland, which is under construction. 
The Stockton and Darlington Reporter says the Quayside branch line, 
which is used for goods traffic only, is also being equipped for elec- 
trical operation, the object in this case being to overcone the ventila- 
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a fact that they had objected to the tramways company supplying 
electricity without the consent of the Council in writing, which the 
company were willing to adopt, but in the passage of the Bill through 
the House of Commons the whole clause relating to the supply of 
electricity was withdrawn. It was mentioned that it was the desire of 
the Oouncil to protect the inhabitants of the district to the fullest 
extent, and to see that they had a supply of current at the lowest 


possible price. It must be their policy to come to some arrange- 
ment with a company, as they had decided not to provide the supply | tion difficulties which now prevent the line from being fully utilised 
themselves. ' owing to it being for the most part in tunnel and on a heavy gradient. 


The various lines to be so electrified run from Newcastle Central 
Station in all cases to Manors, Byker, Heatón, Walkergate, Wallsend, 
Haydon, Percy Main, North Shields, Tynemouth, then up the coast 
to Monk Seaton, and inland again to Benton, Gosforth, West Jesmond, 


Leeds.—Councilor R. A. Smithson has written to the Lord 
Mayor of Leeds (Mr. John Ward) resigning his position as 
chairman of the Tramways Committee. He feels, he says, that no 


other course is open to him, as it was mainly upon his advice that 
the Tramways Committee put forward the recommendation in regard 
to Mr. Hamilton’s salary, huy dealt with in our last issue. А special 
meeting of the Tramways Committee was held on Saturday, at which 
it was decided to ask the Lord Mayor to write to Mr. Smithson, con. 
veying to him their regret that he should have thought it necessary 
to send in his resignation. The committee expressed the confidence 
they have always felt in Mr. Smithson as their chairman. Further 
consideration of the matter was left over until the monthly meeting 
of the Tramways Oommittee next Monday, and a hope was expressed 
that in the meantime Mr. Smithson would reconsider the position and 
withdraw his resignation. The Corporation tramway men have been 
been ted concessions which represent an increased expenditure of 
£4,600 a year, but it seems in every way likely that they will demand 
still more, as the minimum. for which they have been agitating has 
not yet been reached. The tramwaymen connected with the Gas- 
workers’ and General Labourers’ Union are not yet satisfied with the 
new conditions, A meeting was held on the 10th, when it was urged 


that the whole of their original ао to the committee might 


be granted. The great stumbling block in the way of any final settle- 
ment is the bonus system, which, while condemned by the men, is, 
in the opinion of the committee, the best possible way in which to 

vent accidents, They point to the very small number of accidents 
in the city, contending that if it were not for the bonus system there 
would not be such a clean sheet in regard to accidents as there is at 
the present time. 


Inquests.—The Salford coroner, Mr. А. Holmes, has held an 
inquest with regard to the death of the little boy William Pearson, 
who was killed by an electric car on Wednesday last week. "Thomas 
Griggs, deputy superintendent of the car depót, stated that the car, 
which belonged to the Manchester Corporation, was slowing down 
when he first saw the child. The bey was only some four yards awa 
and he applied the emergency brake and pulled upin 30 yards. Wit 
that type of car he could not pull up under about 20 yards. А 
foreman fitter named Talbot stated that he and Griggs were standing 
side by side, and the latter was driving the car in a oareful manner. 
The hand brake was applied when the boy was some 20 yards away. 
The boy was three yards clear of the track, and when the vehicle was 
about four yards away the boy ran straight in front of it. The car 
was a big weight—about 15 tons—and going down a decline the 

ht would carry the car forward. The jury found that death was 
accidental, and added that they considered the authorities were to 
blame for чай an inexperienced man with the driving of the 
oar.— Mr. Ooroner Hoyle held an inquest at the Newcastle Infirmary 
last week on Mary Etta Rutherford, 20 years old, who was killed by 
irs with an electric tramcar whilst riding & bicyole on Monday. 
The evidence showed that at the point where the accident occurred a 
large hoarding prevented the driver of the car from seeing traffic 
approaching from a side street or other traffic from seeing the approach 
oF the cars. It also appeared that the space between the tramlines 
and the kerb was too narrow for the young woman to turn along it, 
and therefore compelled her to attempt to crossthe road. The coroner 
commented strongly on the small space that was left between the 
tramlines and kerbs in various parts of the city. The jury found 
that deceased had died from injuries accidentally received. 


London United Electric Tramways.—The number of passengers 
carried daring the Bank Holiday period was as follows: Saturday, 
178,000; Sunday, 200,000; Monday, 530,000; and Tuesday, 170,000— 
a total of 878,000. For the’ week ended on Saturday the figures 
would probably reach 1,100,000 passengers. On Tuesday, on the 
confirmation of the order for the making of several miles of tramways 
in the neighbourhood of the Thames Valley, recently passed by the 
Light Railway Commissioners, the Middlesex County Council asked 
for amendments by which they should become the poeng autho- 
rity in the place of the local authorities through which the tramway 
passes ; that they should have the power to make the by-laws ; that 
all plans of works to be constructed should be submitted to them for 
approval as well as to the local authorities ; and, further, they objected 
to any light railway being laid unless the roads were 32ft. in width 
for a single line and 50ft, tor a double line. Colonel Yorke, on behalf 
of the Board of Trade, recommended that the single line should be 32ft. 
instead of 24ft., as passed by the Light Railway Commissioners. He 
ssid that these narrow roads were not suitable for the speeds now 
attained on tramways; and if the roads were not widened the 

moters would have to be satisfied with lesser speeds. Mr. 

wis Coward, K.C., for the tramways compeny, said if they 
were saddled with the cost of widening to 32ft., and in some parts to 
50ft., they might have to abandon the scheme. The widenings of the 
London United Trsmways route had cost them over £200,000, and it 
was proposed to make them pay another £100,000. Sir H. Jekyll and 
the Board would go carefully over that question, and that concerning 
the change in the purchasing authority, before coming to а decision. 
The directors of the company have declared an interim dividend of 
8 per cent. per annum on the £10 ordinary shares for the half-year 
ended June 30 ]ast, The divided warrants will be posted on the 
14th inst, 


and completing the circular route. The Quayside line leaves the first 
route at Byker, and ied close to the river, touches the first route 
again near Percy Main. 


third line leaves the original rails at 

eaton, and running to Benton, again comes into the circle. The 
line to be put down runs out west from Gosforth to Ponteland, into 
what is acknowledged to be pretty country. The current to drive the 
electric trams will be supplied to the collector rail, from which the 
cars will collect their power, from sub-stations located at Pandon Dene, 
Wallsend, Cullercoats, Benton, and Kenton, the largest of these being 
Pandon Dene. The stations will be lighted with electricity, but the 
manner in which it will be done has not yet been decided. The 
new rolling-stock which will be used will comprise motor and trailer 
coaches, the bodies of which will be built by the railway compan 
at their works at York from the designs of Mr. William Woradell. 
They will be of the open-corridor type, lighted and heated with 
electricity. The unit train will be composed of two motor coaches, 
with one trailer coach between them, this being strengthened when 
necessary by the addition of another unit train. The motor coaches 
will have driver’s compartments at one end only, but a master 
controller will be fitted at the other end also, во that the coach 
may be driven from this end also. The coaches will be fitted with 
the Westinghouse air-brake, a motor-driven air-compressor being 
provided for this purpose. The ordinary stopping train will take 
about 23 minutes for the journey from Newcastle to Tynemouth, 
the average speed being 22 miles per hour, including stops. Quick 
trains, running through without stops, will reduce this time to 
15 minutes. Instead of constructing a generating station of their 
own, the railway company will purchase their current from the 
Newcastle-on-Tyne Electric Supply Company, Limited. Already 
many of the contracts have been placed. 


LIGHTING AND GENERAL. 


Felixstowe.—We understand that the electric lighting is to be 
started on the 17th inst. 

Clydebank.—The new Corporation telephones between Duntocher 
and Clydebank have been opened. 

Friern Barnet.—The Council have decided to apply for an exten- 
sion of their electric lighting order. 

Wednesbury.—The Council have obtained sanction to a loan of 
£11,000 for electric lighting purposes. 

Shropshire and Worcestershire Electric Power Bill.—This 
Bill has been ordered for third reading. ! 

Morpeth. —The electric supply company will begin to lay the cables 
in the main streets within a month's time. 

Yorkshire College, Leeds.—The next session will begin on 
Monday, Oct. 5. Details in another column. 

Walton-le-Dale.—The District Council. have applied for powers to 
generate and supply electricity in the district. 

Soottish Electric Power BIII.— This Bill has passed the Committee 
on Unopposed Bills of the House of Commons. 

Horsham.—An enquiry is to be held into the Council's application 
for sanction to borrow £9,500 for electrio lighting. 

Stafford. —The Town Council intend to apply for power to borrow 
£6,000 for the extension of the electric lighting cables. 

Business for Sale.—A well-known electrical plant and accessory 
supply business is for sale. Details in another column. 
. Thirsk.—The Parish Council are negotiating with the Northern 
Counties Electricity Supply Company for public lighting. 

Derby.—The Town Council have agreed to рау £3,400 for property 
in Full-street for the extension of the electric light works. 

Kingston.—The appointment of Messr-. Burstall and Monkhouse 
as advising engineers to the Corporation has been confirmed. 


Colyton.—The Parochial Sanitary Committee have decided to at 
once invite tenders for the lighting of Colyton and Colyford, 


Leicester. — The озше to the Corporation has advised а con- 

siderable extension of the distributing plant at a cost of £69,223. 
Cardiff.—The work in connection with the electric lighting of 

Clare-street is expected to be begun in about a week or fortnight. 


Whitby.—The Urban District Oouncil have desided to borrow a 
further sum of £2,500 for extending their electric lighting system. 


Oonway.—The electric light is to be installed in Deganwy. The 
н will consider the question of applying for a Board of Trade 
order. 

Stroud.—The draft agreement with the National Telephone Оош- 

ny for the laying of underground wires within the urban area has 

en approved, 

Malling.—The Kent Electric Power Syndicate and Kent Electric 
Power Company will apply for orders to embrace the Qouncil’s district 
in the autumn, 
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Bootle.—Mr. W. О. E. Meade-King has held an enquiry into the 
application of the Council for sanction to borrow £40,000 for 
purposes of electric lighting. i 

Redditch.—The Urban District Council are considering a supple- 
mentary report from Messrs. Burstall and Monkhouse, London, upon 
the town’s electric supply undertaking. 

Carlisle.—The Electricity Committee have appointed a sub-com- 
mittee to consider the charges at present made to private consumers 
for the electric current for lighting purposes. 

Farnham.—The Urban District Council are corresponding with the 
Sir Hiram Maxim Electrical and Engineering Company, Limited, with 
regard to their electric lighting provisional order. 


Begnor. —The Local Government Board having given their sanction 
to the borrowing of £16,000 for the purpose of lighting the town with 
electricity, the Council are advertising for a loan. 


Woolwioh.—4As the result of the audit by Messrs. W. H. Pannell 
and Co. of the accounte of the Woolwich Electric Light Company, 
the Borough Council have benefited by £664. 17s. 74. 


Ludlow.—The Town Council have resolved to apply for sanction 
to borrow £8,250 for the purpose of carrying out a system of electric 
lighting for the borough and erecting a refuse destructor. 


Mutford and Lothingland.—The Council have asked Messrs. 
Barber and Croft, of Oulton, to give an estimate for fitting the hospital 
for the use of electric light, and for the supply of the light. 


West Hartlepool.—The Electric Lighting Committee's last report 
states that 91,581 units of current had been supplied during the 
quarter ended June 30 against 50,425 for the corresponding quarter of 
last year. 

Walsall. Тһе Council have entered into an agreement with Messrs, 
Whittaker Bros., Limited, Dudley, who propose to apply for a 
provisional order to enable them to supply electricity in the Cannock 
Urban Council area. 

Saltburn.—The work of wiring the parish church for the installa- 
tion of the electric light is approaching completion, and arrangements 
have been made for having it switched on on Aug. 30, when special 
services are to be held. 

Fire.—4A small fire occurred last Saturday in an outlying store and 
auxiliary serving shed at Messrs. W. T. Glover's worka, Trafford Park, 
but not of sufficient consequence to affect the output. The damage 
is only slight, and is covered by insurance. 


Spalding.—The Urban District Council have referred to а com- 
mittee the proposed application of а company to apply for powers to 
supply the town with electricity, and the question whether the Council 

d take action to secure the powers for themselves. 


Burgess Hill.—The Electric Lighting Committee will, before pro- 
ceeding further in the matter of electric lighting, enquire as to the 
probable number of consumers which might be obtained in that 
portion of the district to be served by the proposed works. 


Huntingdon.— We understand that the Town Council will not 
avail themselves of the offer of the Hiram Maxim Electrical and 
Engineering Company, Limited, who intend to apply for a provisional 
o rder authorising the supply of electricity in the borough. 


Northwich.—4An offer from the Northwich Electric Light Com- 
pany as to а suggested fixed price for supplying light for the district 
is before a sub-committee empewered to confer with either company as 
to the preparation of a scheme to be submitted by the Council. 


Buckfastleigh.—The District Council have accepted an offer from 
Messrs. Noblett for public electric lighting at 37s. per lamp. The 
same firm will undertake to light Buckfast on the same terms. They 
have commenced operations, and the town will be hghted by Oct. 1. 


Belfast.—Mr. Moneypenny (most appropriate name in connection 
with accounts) last week presented the electric accounte, which 
amounted to £60. 18s. 3d., and stated that the banking account 
showed a balance of £9,552. 9s. 8d. to the credit of the department. 


Wakefield, —The last report of the electrical engineer shows that 
the income for the year has been £6,669 and the cost £2,846, leaving 
a gross profit of £3,823. Interest aud sinking fund absorbed £2,874, 
leaving a net profit of £948, a considerable advance on any previous 
year. * 

Abersychan.— At Tuesday's meeting of the District Oouncil it was 
reported that the Empire Electric Light Company were not likely to 
be successful in their application to supply electric light to the Aber- 
sychan district, as the Abersychan Council had already obtained 
powers. 

Lytham.—At a meeting of the Ratepayers’ Committee appointed 
to report upon the question of an electricity installation for the town, 
on Thursday, it was decided to ask the Council for more definite par- 
ti:ulars, so that they may arrive at a conclusion as to what the 
approximate cost will be. 

Peru.— According to the reports of Joseph C. Cree, American vice- 
consul st Callao, the city of Lima is now lighted throughout by elec 
tricity, and in many establishments the machinery is driven by elec- 
trical power. А number of the cities in the interior also enjoy the 
benefits of electric lighting. 

Edinburgh.—The number of lamps applied for from July 16 to 
Aug. 6 was as follows: lighting, 5.559 ; power, 438 ; heating, 1,240— 
total, 5,257 ; compared with 4,532, 768, and 416—total, 5,716—for 
the corresponding period of last year. The total for the year from 
May 15, 1902, was 25,032, and for the year 1983, 23,704. 

8t. Annes.—Of the £2,866 received from the sale of electric current 
last year, £1,541. 14s. was trom private consumption and £1,324. 
15s. 2d. from public lighting. The Council are negotiating a loan of 
£12,023 for electric lighting extensions, The Electric Light Com- 


mittee have decided to lay a distributing main in Chapel-street for a 
distance of 115 yards. 


Dorchester.—The Town Council again considered the question of 
electric lighting on Tuesday. Messrs. E. Wright, the clectrical engi- 
neers, had informed the Council that they were prepared to submit a 
modified scheme to serve the compulsory area at an expenditure of 
from £12,000 to £14,000 in place of the more expensive scheme they 
had already submitted. 

London Gazette.—The partnership heretofore subsisting between 
Ralph Ball and Sidney Alfred Hunter, carrying on business as dealers 
in electrical accessories, at 9 and 10, Wells-street, Oxford-street, in 
the county of London, under the style or firm of the Accessories 
Manufacturing Company, has been dissolved by mutual consent as 
and from July 31, 1903. 

New Book.— We have received from the Directory Publishing Com- 
pany, Limited, 3, Ludgate-circus-buildings, E.O., the ninth issue of 
the Universal Directory of Railway Officials, compiled from officia 
sources under the direction of S. Richardson Blundstone, editor of the 
Railway Engineer. The volume is, like its predecessors, well compiled 
and handy for reference. 

Ludlow.—At the last Town Council meeting it was decided to 
apply for sanction to borrow £8,250 for carrying out a scheme of 
electric lighting and for the purpose of a refuse destructor. The 
scheme has beea prepared by Mr. John Parker, Hereford, and the 
Corporation has already consulted an expert upon the details, his 
opinion being entirely favourable. 


Swinton and Pendlebury.—The clerk (Mr. Postlethwaite) bas 
been instructed to write to the Lancashire Electric Power Company 
and the South Lancashire Tramways Company enquiring when these 
companies would be prepared to enter into an agreement to supply 
electricity in bulk for the lighting of the district, and on what terms, 
if different from the offers already made. | 

Clacton.—At the last meeting of the Urban District Council а 
letter was considered from Messrs. Ainslie Bros., Electric Works, 
Pier-avenue, undertaking to supply electrical energy and a business 
premises, etc., in the centre of the town, by arrangement with the 
Council, on the understauding that the Council should take over the 
installation at the end of seven years at cost price, 

Battersea.—Tenants of the Borough Council's new workmen’s 
dwellings on the Latchmere estate will be able t? use electric light at 
a charge less than the price of gis which rules in the disirict. The 
electric light will be provided on the penu y-in-the-slot " system at 
the rate of 4d, per unit. The arrangement means that about 74 hours’ 
light from one ordinary 8-c. p. lamp can bs obtained for Id. 


Bexley.— We understand that Messrs. Mordey and Dawbarn have 
been appointed the Council’s consulting engineers with regard to the 
electric lighting of the newly-added East Wickham ward. It further 
recommends the Council to instruct the engineers to prepare plans and 
detailed estimates of the cost of lighting of that ward, in order that 
same may be submitted to the Local Government Board with applica- 
tion for loan. 


Beverley.—The Beverley Corporation and Mr. Baker, the engi- 
neer employed in connection with the scheme for installing the electric 
light in the borough, have agreed to refer the payment of Mr, Baker's 
account to the president of the Law Society, or someone һе may 
appoint. This means the abandonment of the scheme by the Cor- 
poration, and the settling of the electric lighting question for some 
years to come. 


Sowerby Bridge.—A circular is to be sent to the various mill- 
owners, tradespeople, etc., within the area covered by the electric 
lighting order, asking if they would be prepared to take a supply of 
electricity from the Council, and also what quantity they would be 
likely to require. A sub-committee has been appointed to consider 
generally matters connected with electric lighting and the carrying 
out of the order. 


The King's Electric Motor-Launch.—On Thursday last week the 
King and the Prince of Wales left the Royal yacht in his Majesty’s 
new electric motor-launch, used for the first time on this occasion, and 
landed at Kingston Quay. A visit was then paid to Barton Manor, a 
large residence on the Osborne Estate, whore alterations have been in 
progress with a view, it is believed, to ite being utilised by members 
of the Royal family. 


Accrington.—The Electricity Committee have adopted a new scale 
of electricity charges both for lighting and power, commencing on 
Oct. 1 next—viz. : Lighting—4d. per unit, with 14 per cent. discount 
for 251 up to 500 units per quarter, rising by 14 per cent. for each 
additional 250 units up to 3,000, over 5 000 units 15 per cent. 
Power—43d. T unit for the first hour per day of normal full-load 
running, and ld. per unit after. No demand indicator is to be used. 


Accidents.—On Wednesday an accident occurred on the tramway 
route near the centre of the town, by which about 16 persons were 
injured, 12 of which required medical treatment. It appears that a 
ear proceeding from Margate had reached the top of the hill ia 
Bellevue-road, when an overhead rod became detached from the cable 
and the driver lost control of the vehicle. It ran down hill at 
a most alarming rate, and would possibly have stopped without 
mishap had not another car been on the rails at a point 
where the lines converged. The cars collided with violence, 
and all the outside passengers were thrown otf From th» 
evidence at the enquiry into the accident which occurred ia 
Elswizk-road, Newcastle, last week, it appears that no blame couli 
possibly be put on the driver of the car, who did the best he coul 
under the circumstances. Some excitement was caused in Church. 
street, Liverpool, near the Pro-Cathedral, on Monday through one o° 
the electric tram wires falling into the roadway. No one was injured, 
and the Corporation repairing wagon, which arrived in quick time 
repaired the damage within half an hour, 
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South Staffordshire Mines Drainage.—At the last meeting of the 
South Staffordshire Mines Drainage Commission, Mr. E. B. Marten, 
surface engineer, reported that the electric pump at Doebank had 
worked continuously during the last month. We understand that 
farther electric pumps are to be installed. 


West Bromwich.—The loss for the year on the electric lighting 
account amounts to £1,045. 5s. 2d. The sum of £760 will be trans- 
ferred from district fund to credit of profit and loss account, which 
at March last stood at £1,195. 1s. 2d. The Council have adopted the 
report on street-lighting to which we referred in our last issue. 


Rochester. —The surveyor has been instructed to build a boundary 
wall and iron fence to enclose the yard adjoining the central station 
at a cost of £107. The electrical engineer (Mr. A. R. Sillar) in his 
last report gives the following figures: output of electricity in units 
during June—1903, 13,113; 1902, 8,266; 1901, 4,464; number of 
consumers at end of June—1903, 362; 1902, 279; 1901, 177; total 
number of 8-c.p. lamps connected— 1905, 22,819; 1902, 16,483; 
1901, 12,691. i 

Glasgow.—The accounts of the Corporation Electricity Committee 
show a revenue of £127,000, an increase on the 12 months of £24,000. 
Generating and distribution cost £57,500, апа provision was made for 
interest and statutory sinking fund to the extent of £45,000, leaving а 
balance of £24,500. For depreciation applicable to the year the 
coramittee have, however, written off £37,700, thereby bringing out 
а net debit balance of £13,200. No alteration will be made in the 

to consumers. 

Perth.—Mr. John Lambert, electrica! engineer, has just issued his 
report on the working of the electrical department for the month of 
July, giving the following figures: units generated during month, 

„764; units generated during same month last year, 8,434 ; con- 
sumers connected, 4; lampe connected (equivalent), 154 ; lamps dis- 
connected (equivalent), nil; total lamps connected since June 1, 1901, 
24,461 ; coal and coke used during month, 112 tons 3owt.; coal, ete., 
per unit generated, 10:571b. 

Wakefield. —The city electrical engineer (Mr. C. M. Shaw) in his 
report upon the electric light shows a net profit for the past year of 
£948, oompered with £187 in 1902, £463 in 1901, and £129 in 1900, 
while in 1903.there has been an increased consuinption of 47 per cent. 
over that of the preceding year, and an addition of 48 per cent. 
to the lamp connection of 1902. The increased profit is owing to 
economies effected and improvements made at the works, as well as 
to an increase of the output, while there is no appreciable increase in 
the expenses for buildings, salaries, and so forth. 


Sunderland. —The electric lighting account shows a total borrowing 
of £226,635 and an expenditure of £225,997 on capital works, 
£226,214 of which had been spent during the year. The income on 
the revenue account was £351,525, and the working expenses were 
£18,509, leaving а gross profit of £12,816 to carry to net revonue, out 
of which there has been paid in interest £6,755, and £6,460 has been 
set aside for the depreciation and sinking fund account. The total 
amount repaid to mortgages was £20,025, and £1,346 has beon set 
aside for reserve purposes. 

Worthing.—Electricity equivalent to 11,955 lamps of 8 c.p. is 
now supplied by the Corporation to private consumers, who number 
some , and there are still connections to be made. "There was a 
recommendation to the Town Council on Tuesday to acquire the land 
and premises on the east side of the electricity works, ‘‘ on the ground 
that it would be a material advantage to extend the frontage of the 
works to Park.road, and admit of the shutting off of that part of 
the present premises which is in use for other purposes." The proposal 
to p was, however, rejected. 

Lowestoft.—The Electric Lighting Committee's estimate for the 
half-year ending Dec. 31 shows that they will probably require £894 
from the rates to meet expenses, which includes £2,350 repayment of 
loans and interest and £1,700 for coal. The electrical engineer reports 
that 10 new consumers for the last month, representing 507 8-c.p. 
lamps, had been connected to the mains. The total lamps connected 
aggregate 20,218 8-c.p. lamps. Cables for public lighting are being 
laid in Essex-street and Norfolk.road to enable the surveyor to com- 
plete the making-up of these roads. 

Ayr.—The burgh electrical engineer (Mr. Roland Marshall) in his 
last report says the sub-station at Craigie-road is now completed and 
equipped, and so far is working satisfactorily. The erection of a sub- 
station is in hand. The following figures were appended : Number of 
consumers ав per last report, 707; number of consumers connected 
during month, 6—total, 713. Number of lamps connccted as per last 
report, 27,245 ; number of lamps connected during month, 391— total, 
27,634. Units generated as per last report, 104,476; units generated 
during month, 62,752—total, 167,228 ; units generated for correspond- 
ing period of last year, 164,819—increase, 2,409. 

Shefüeld.—The chief constable recently interviewed the general 
manager of the electric light department and the cleansing superin- 
tendent with referenco {0 the utilisation of the spare steam at the 
Penistone-road destructor for the purpose of generating electricity for 
lighting streets in the neighbourhood of the destructor. The estimated 
cost of the installation of the necessary plant, lights, etc., for lighting 
100 lamps would be £3,000— not including ,the annual cost of main- 
tenance. A deputation from the Watch Committee will meet the 
Cleansing Sub-Committee of the Health Committee with reference to 
the utilisation of the spare steam for the purpose named. 


Chesterfield.—Application is to be made for sanction to borrow 
£15,000 for the extension of the electricity works. The consumers 
and the plant have increased from time to time, and the mejor part of 
the proposed loan is to be used for paying work already sanctioned by 
the Bouncil, leaving a margin for further extensions. In June, 1903, 
there were 262 consumers, as compared with 146 in 1902; an equiva- 
lent of 21,152 8-с.р. lampe, as against 11,676; 161 h.p. in motors, as 


against 30; 16 radiators, as agsinst 10; and 43,513 units sold, a 
compared with 22,919. The revenue from current sold for the 
doe ао June, 1903, was £802, being an increase of £319. 
15s. 10d. 

Water Power in the States. —In the United States 45 companies, 
having a total capacity of 177,500 h.p., transmit power over a line 
distance of 1,549 miles, on an average 56 miles, with a voltage which 
ranges from 10,000 to 60 000 volts. Tbe maximum distance over 
which power is transmitted is from Colgate to San Francisco, 220 
miles, with a loss of 25 per cent. Waterfalls are made use of under 
the most varied conditions as regards volume and fall. Arv Niagara 
the body of water is large, and the fall is between 150ft. and 200ft. ; 
at Sault Ste. Marie, between Lakes Superior and Huron, the body of 
water is also large, but the fall is small—namely, 24ft.; at Colgate 
the body of water is small, but the fall is 1,500ft. 


Tonbridge.—The Electric Lighting Committee in their last report 
state that the tots] amount of charges to private consumers for the 
quarter ending June 30 were £107. 11s. ld. The resident engineer 
reported that five applications for light had been received during the 
month, and that the total to date was 72, equal to 2,595 8-c. p. lamps. 
The number of unit: supplied to private consumers for the quarter 
ended Juae 30 (summer quarter) was 5,280, нши 5,546 tor the 
quarter ended March 31, 1903 (winter quarter). he consumption for 
& winter quarter was usually double that for a summer quarter, and 
the resident engineer therefore estimated that at least 12,000 units 
would be sold for private consumption during the next Christmas 
quarter. 

Brighton. The following proceedings of the Lighting Committee 
have been confirnied : ‘‘ This committee, at their meeting on July 27, 
had before them a letter from the British Westinghouse Electric and 
Manufacturing Company, Limited, stating that they made a mistake 
when they quoted the sum of £580 for electrically-driven condensers, 
instead of steam-driven, in the works at Southwick, and that the 
price should be £1,400, as quoted in their letter of June 6, 1903, 
forwarding their tender fur the generating plant The consulting 
engineer having reported thereon, the committee were satisfied that 
the smaller sum was quoted in error, and they recommended the 
Council to agree to pay £1,400 as the addition for electiically-driven 
condensers.” 

Broughty Ferry.— The Town Council have adopted the following 
charges for current: for motive power, 4d. per unit ; for lighting, 6d. 
per unit. The accounts of the electricity department show receipts 
amounting to £706. 9s. 7d. and expenditure to £887. 13s. 7d., a 
deficit of £181. 4s. The sale of current realised £688. 10s. 6d., the 
amount derived at 6d. per unit being £485. 5s. The expenditure con- 
sisted chiefly of the cost of generation, 5551. 18s. 11d., and manage- 
ment expenses, £228. 12s. From the estimates it appeared that the 
sale of current was expected to yield £1,673. 13s, 4d., and that the 
total income would be £1,694. 8s. 4d. The generation, it was antici- 
pated, would cost £402. 7s.; management expenses, £241; while 
interest and sinking fund would absorb £421. 17s. 6d. and £443. 
lls. 3d. respectively, the total outlay being estimated at £1,628. 
13s. 11d., exclusive of tho debit balance at the beginning of the year. 


Longton.—The last report shows that the electric lighting under- 
taking is more satisfactory, even at this early stage in its career, than 
was anticipated, though it does not pay the whole of the charges to 
be brought against it. There із a working profit of £704 for the 
year ended March last, but the interest on capital and the proportion 
of sinking fund not only swallow up the whole of the working profit, 
but also leave a deficiency of £719. This, with a similar deficiency 
of £426 on the previous year, leaves а net deficiency of £1,145 on the 
18 months’ working. There was an item of £870 for bank interest. 
It will probably be three or four years before the profit from this 
department will be sufficient to meet the whole of the current capital 
charges, and in the meantime there will be an increased deficiency in 
the sinking fund account. the debit balance at the present time being 
(as stated before) £1,145, and probably nearly £3,000 before the com- 
mittee can mako ends meet, 

Siberian Telegraphs.—The (flue St. Petersburg correspondent 
says the recent decision of the Imperial authorities to establish direct 
telegraphic communication between St. Petersburg and Vladivostock 
may be ascribed, doubtless, to the following incident. А few days 
ago there arrived here a very important telegram oonsisting of 1,600 
words, and sent from Japan to the Czar by means of the Siberian 
telegraph system. Not only did the telegram take three days to reach 
the Russian capital after it had been dispatched, but on its arrival it was 
found to be so greatly mutilated that its meaning was altogether 
unintelligible, and the dispatch was valueless. The Czar at once gave 
orders that the chief officials employed in the postal and telegraphic 
offices at Irkutsk, Blagovestshensk, Vladivostock, and Samara should 
be dismissed. Nor will the matter rest there ; it is reported that the 
chief officials of the Siberian telegraphic system as far as Kazan, in 
European Russia, are to be removed from office. 


Hull.—The last report by the city treasurer and Mr. Bell (acting 
engineer) shows the position of the electric light undertaking. The 
value of the useful plant is estimated at £220,C00, after deducting the 
cost of plant disposed of, the depreciation set aside on meters, and the 
proportion of accumulated sinking fund. The statement shows that 
the land in Dagger-lane cost £152. 10s., and that in Sculcoates-lane 
£1,348. 16s. 6d. The buildings in Sculcoates-lane have cost £21,285, 
in Dagger-lane £3,175, and the sub-stations £1,196. The engines and 
dynamos at Dagger-lane cost £9,296, and Sculcoates-lane and sub- 
stations £335,887 ; the boilers and economisers at Dagger-lane £2,266, 
and at Sculcoates-Jane and sub-stations £8 072; while the transformers 
andother plant and works have sost £11,579at Dagger-lane, and £35, 946 
at Sculcoates-lane and the sub-stations. The accumulators have cost 
£2,340, and there have been expended £113,577 on mains, and meters 
have cost £11,229. The total expenditure has been £252,545, the 
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increase during the year being £46,299. The number of units sold 
for the year ending March, 1903, was 2,385,577, as compared with 
1,490,099 in the previous year, the receipts being £31,148, an addition 
of £7,691. 


COLONIAL NOTES. 


Ladysmith.—The Corporation’s electricity plant has now been 
erected, and a trial run is expected to be made in the early part of 
this month. 

Melbourne.—Mr. Alfred Edward Morgans, of Perth, has obtained 
а contract for the construction of electric tramways in some of the 
suburbs. The contract stipulates that building of the generatin 
station is to be commenced: three months after the powers ешге 
by the contract have been obtained. The station is to be finished 
mn nine months, and the service is to commence 12 months after 
that date. 


Tamworth (N.8.W.).— Tamworth was the first town in New 
South Wales to be lighted by electricity, and the municipal plant 
installed by Messrs. Crompton and Co. has been in constant use for 
the past 15 years. The Council are at the present time considering the 
question of private lighting, and а canvass was recently made of the 
town to find out what amount of support would be forthcoming if 
the light was made available for private use. The result was most 
satisfactory, and orders were taken for the equivalent of over 2,000 
8-c.p. lamps. Mr. William G. Counsell, the borough electrical engineer, 
will shortly submit for the Council's consideration a scheme providing 
for the necessary extensions to plant, and if this scheme is adopted, 
the motive power will be producer gas, working in conjunction with 
gas-engines. The estimated capital expenditure will be about £6,000. 


PROVISIONAL PATENTS, 1908. 


JULY 27. 


16456. Improvements in the manufacture of incandescence 
electric lamps. Harry Hogge and Jean Barrollier, 
115, Oannon-street, London. (Date applied for under 
Patents Act, 1901, April 8, 1905, being date of application 
in France.) (Oomplete specification.) 

16469. Electrical fog signalling apparatus. O’Brien Reynolds 
St. John Palmer, 50, Melton-terrace, New Hartley, North- 
umberland. 

16481. Improvements in and connectod with apparatus for 
electrically locking railway carriage doors. William 
Walmsley, 9, Tempest Hey, Liverpool. 

16467. Improved telegraph pole. Wilhelm Schütz, Dresden— 
A. 5, Germany. (Complete specification. ) 

10509. Improved field magnet for electrical machines. 
Thomas Alfred  Hearson, 22, Southampton-buildings, 
Chancery-lane, London. (Electricitäts-Gesellschaft Alioth, 
Switzerland.) (Complete specification.) 

16511. Improvements in electric hoist controllers. William 
Harding Scott, 47, Lincoln’s-inn-fields, London. 

16513. Improvements in and relating to electrical fuses or 
cut-outs, William Richard Macdonald and George Edward 
Heyl-Dia, 322, High Holborn, London. 


16514. Improvements in indicating devices for use with 
electrical fuses or cut-outs. William Richard Macdonald 
and George Edward Heyl-Dia, 522, High Holborn, London. 


JuLY 28, 

16534. Improvements in and relating to secondary galvanic 
batteries. Max Schneider and Julius Beissbarth, 51, 
Deansgate-arcade, Manchester. 

16594. An improved process for making fireprocf casings 
and covers for electric conductors. Henry Redmayne 
Romney, 65, Chancery-lane, London. 


JuLv 29. | 

16636. Improvements in insulator brackets for telegraphio or 
telephonic purposes. Charles Henry Brandreth, Imperial- 
chambers, Albert-street, Derby. 

16653. Improved apparatus for soldering armature leads to 
commutator bars. John Alexander Wirth and Jacob 
Beech, Westinghouse Building, Norfolk-street, Strand, 
London. (Date applied for under Patents Act, 1901, 
Oct. 22, 1902, being date of application in United States.) 
(Complete specification.) 

16661. Improvements ш and relating to electrical heating 
devices. Milton Henry Schoenberg and James Washington 
Edwards, 60, Queen Victoria-strect, London. (Complete 
specification.) 

JULY 30. 


Improvements in or connected with the rail return 

and the utilisation of the current therein on electric 

tramways. James Townsley Pearson, 8, St. James’s Hall, 

Burnley. (Date applied for under Patents Rule 9, 

Feb. 16, 1903.) (Complete specification.) 

18711, Insulators for electrical terminals. John Alfred 
Davenport and Arthur Frederic Guy, 10, St. George’s- 
crescent, Liverpool. 

16740. Improvements in time-limit electric circuit controllers. 

Edgar Alfred Carolan, 83, Cannon-street, London. (The 

General Elestric Company, United States.) 


85704. 
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10741, Improvements in electric aro lamps. Edgar Alfred 
Carolan. 83, Cannon.street, London. (The General Electric 
Company, United States. ) 

Improvements in electric cut-outs or switches. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

16744. Improvements in controlling electric switches. Edgar 
Alfred Carolan, 83, Oannon-street, London. (The General 
Electric Company, United States.) 

16745. Improvements in controllers for electric motors. 
Edgar Alfred Carolan, 83, Cannon-street, London. (The 
General Electric Company, United States.) 


JULY 31. 


16774. Improvements in converting electric currents. Granville 
Hugh Baillie, 82, Victoria-street, Westminster, London. 

Electrio integrator. William Bullen Day, K Lines, 
Curragh Camp, co. Kildare. 

16306. Improvements in electrical fuses, ceiling roses, and 
wall plugs, and method of attaching metal terminals 
thereto. James Morton Douglas, 5, Budge-row, London. 
(Complete specification. ) 

Improvements in or connected with holding devices 
for the collecting brushes of electrical machines. 
Griffith Brewer, 33, Chancery-lane, London. (Electricitaets- 
Gesellschaft Alioth, Switzerland.) (Complete specification. ) 

18817. Improvements in dynamo-electric machines of the class 
employing oommutators. Henry Metcalf Hobart, 
Oswaldestre House, Norfolk-street, Strand, London. 

16830. An improvement in connection with the trolley wheels 
ef overhead-driven electric vehicles. William Charles 
Dunne and Louis Levitt, 25, Coleman-street, London. 

16836. Improvements in and connected with lampholders for 
electric incandescent lamps. Ferdinand  Subatzus, 
81, High Holborn, London. 

16852. An improvement in flexible metallic tubing for armour- 
ing ocleotrical oonductors and apparatus for its 
manufacture, William Henry Kanzon Bowley, Birkbeck 
pane -chambers, Southampten-buildings, Chancery - lane, 

ndon. 


10743. 


16788. 


16808. 


AvuGUsT 1. 


16856. Improvements in electrostatio methods of measuring 
clectrical potential differences. Edgar Walford Marchant 


and Gladstone Walker Worrall, Liverpool University, 
Liverpool. 
16868. Improvements in portable accumulators. Harry 


Ramsbottom and Jasper Richardson, 4274, Strand, London. 

16878. Imprevements in and relating to printing telegraph 

instruments. Clarence Mortimer Stiner, 51, Deansgate- 
arcade, Manchester. (Complete specification.) 

16902. Imprevements in electric fuses. Edward Neville Bray, 
Frederick Rice Markham, Ferdinand Edward Reiss, aud 
Bray, Markham, and Reiss, Limited, 18, Southampton- 
buildings, Chancery-lane, London. 

Improvements in controllers for eleotrio- motors. John 
Bush, 90, Lausanne-road, Peckham, London. 


Ave. 4. 


Improvements in or relating to balance weights for 
electroliers, lamps, pendants, and the like. William 
Soutter, 82, Mark-lane, London. 

Improvements in electrical firo -alarm apparatus. 
James Percival Robertson, 77, Chanoery-lane, London. 
(Complete specification. ) 

16975. Improvements in electrical cut-outs. Hugo Korten, 80, 
Leicester-road, Kast Finchley, London. 

Improvements in or relating to partitions or 
diaphragms for electrolytic and  electro-plating 
purposes. Pierre Steenlet, 111, Hatton-garden, London. 
(Complete specification. ) 

Improved process for obtaining copper by electrolysis 
from copper-containing solutions. Pierre Steenlet, 111, 
Hatton-garden, Lendon. (Complete specification.) 

16992. Improvements relating to electrolytio cells. Phillippe 
Auguste Gaye, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

17001. Automatic electric stopping apparatus for lace and 

net machines. Benjamin Joseph Barnard Mills, 23, 

Southampton-buildings, Chancery-lane, London, (Auguste 

Pocheron and Francois Cellery, France.) 


Ava. 5. 


17034. Induction transformer for wireless telegraphy stations. 
Eugéne Ducretet, 72, Cannon-street, London. (Complete 
specification.) 

Improvements in and relating to steering gear for 
motor road vehicles, electric or steam launches, and 
the like. Thomas Mathewson and Arthur James Fielding, 
11, Southampton-buildings, Ohancery-lane, London. (Com- 
plete specification. ) 

17059. Improvements in incandescent filaments for electric 
incandescent lamps. William Phillips Thompson, 6, 
Lord-street, Liverpool. (Bayerische — Glühfaádenfabrik 
Augsburg Lechhausen Georg Luedecke und Oo., 
Germany.) 


16907. 


16960. 


16965. 


16988. 


16989. 


17057. 
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17069. 


17072. 


17073. 


17682 


17106. 


17138. 


17148. 
чыз. 
17180. 
17173. 


17179. 
17184. 
171865. 


17195, 
17207. 


17914. 


17225. 


17239. 


17233. 


17241. 


17945. 
17241. 
173248. 
17240. 


17272. 


Improvements іп gcometric telegraphs. Grant Beebe 
Rossman, 18, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 

A method of sytonising two eleotrio circuits and 
apparatus for use therein. Christopher Russell Payne, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

Improvements in electric arc lamps. Thomas Hamilton- 
Adams, 4, South-street, Finsbury, London. 

Aud. 6. 

Improvements in the manufacture of trolley poles and 
means for connecting them to trolley standards in 
trolleys used for electric tramcars or vehicles pro- 
pelled by ocleotric traction. Edward May Munro, 
Henry Brecknell, and Hugh lanes Rogers, Thrissell-street, 
Bristol. 

Improvements relating to insulating supports for use 
in electric traction systems. Domenico Bordoni, 45, 
Southampton-buildings, Chancery-lane, London. 


Improvements in means for electric signalling betwoen 


railway trains and between railway stations and 
trains. Marius Archambault, 47, Lincoln's-inn- fields, 
London. 

Improvements in electromagnets. 
Cannon-street, London. 

Aud. 7. 

Improvements in electric traction on a shallow conduit 
system. Samuel Green Bennett, Clyde House, Heath Town, 
Wolverhampton. 

Improvements іп or connected with switches for starting 
electric motors. Alfred Sykes, 52, Joan William-street, 
Huddersfield. 

Improvements in electrical starting gatos for race- 
courses. Herbert Fraser Foster, ''Turnlee," Laburnain- 
road, Epsom. 

Improvements relating to electric railway systems. 
Henry Harris Lake, 45, Southampton-buildings, Chancery- 
lane, London. (Morgan Electric Machine Company, United 
States. ) (Complete spec. fication.) 

Improvements in clamps for wires, especiaily 
applicable for use in overhead electric conductors, 
Franz Kriickl, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 

Improvements in frames for alternating-current 
motors. Giorgio Finzi and Emil Korrodi, 45, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

Improvements in and relating to wireless telegraphy. 
Octave Rochefort und Emile Mors, 45, Southampton- 
buildings, Chancery-lane, London. 

Improvements in or connected with dynamo-electric 
machines. Thomas Murthwaite Dutton and the Sandy. 
croft Foundry Company, Limited, 6, Lord-street, Liverpool. 

Improvements in protecting devices for electric circuits. 
William Bradley Woodhouse, 18, а a -buildings, 
Chancery-lane, London. 

Асс. 8. 

Improved interlocking automatic intercommunication 
telephone switchboard. Frederick James Lowe, Б, 
Pearson-terrace, Hyde Park, Leede. 

An improved appliance for gripping and supporting 
the wires of overhead wire systems of eleotric 
traction. John Henry Luby and William Harris, Lloyds’ 
Bank-buildings, Bristol. 

Improvements in terminal holders for electric wires, 
leads, or cables. Charles Henry Stevens, Lloyds’ Bank- 
buildings, Bristol. 

Deviee for re-railing electric or steam tramcars which 
have accidentally left the lines. Jo» William Harrop, 
Tom Dickinson, and Harry Dickinson, 7, Ray-street, 
Huddersfield. 

Improvements in electric light fixtures. Edgar Alfred 
Carolan, 83, Cannon.street, London. (The General Electric 
Company, United States.) 

Improvements in oleotric light fixtures. Edgar Alfred 
Carolan, 83, Cannon.street, London. (The General Electric 
Company, United States.) 

Improvements in electric rheostats. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in reeis for electric cables and the like. 
Edgar Alfred Carolan, 85, Cannon-strect, London. (The 
General Electric Company, United States. ) 

A new or improved device for electrically firing 
blasting cartridges and the like. Thomas Grainger, 9, 
Regent-street, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


10466. Blectrical appliances for working piledrivers. 


10906. 


To be published August 27, 1908. 
1902. 


Garvie. 


Electric circuit breakers. Lake. (General Electric 


Company.) 


‘Frederic de Mare, 72, 


16928. Manufacture of incandescent electric lampe. Lake. 
(General Electric Company.) 

New receiver for wireless telegraphy. Walter. 

Telemotor apparatus for working, steering, telegraph- 
ing, indicating, and other apparatus from a distance, 
Brown. 

Electric cirouit breakers. 
Company, Limited. (Wood.) 

Dynamo-electrio generators. Walker. 

Apparatus for teaching wireless telegraphy. Апо]. 

Arrangement for enabling а working machine to be 
driven either by a cylinder and piston motor or a 
rotary motor. Siemens Bros. and Co. (Siemens und 
Halske Aktiengesellschaft.) 

1903. 

Ratchet-operated electric switches. Kingsland. 

Dynamos. Latour. (Date applied for under International 
Convention, April 29, 1902.) 

кагу and secondary electric cells. Harrison. 
(Вањ. ) 

Couplings for electrical conductors. Wherry. 

Electric railway and tramway vehicles. Gibbs and 
Pearson. (Date applied for under International Convention, 
Oct. 2, 1902.) 

Eleetric heaters or rheostats. Newell. (Date applied for 
under International Convention, June 27, 1902. 

Telephone systems with central battery. Piltz. 

Electric incandescent lamp. Regnart. 


17111. 
17847. 


18316. British Thomson-Houston 


18870. 
19483. 
20644. 


2774. 
9601. 


10703. 
124161. 
13176. 
14176. 


14204. 
14754. 


COMPANIES' STOCK AND SHARE LIST. 


Name. ert Last price 


Commercial and Industrial.— £ g 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 
hares, 000 1 


Aron Electricity Meter, p.c. Cum. Pref. 8 1-125, 
British Insulated and Helsby Cables, Ord., 1- 100, 000...... 5 74 
6 per cent. Cum. Pref., 1-100, oo 5 S 
— — 44 per cent. Mortgage Debenture 100 102-1 
British Thomson-Houston Co., 44 per cent. 1st Mort. Deb. 
BLOK, Rod, udo . 8 100 .. 104-106 
British Westinghonse Elec. and Manuf..6 per cent. Pref., 
n ES 54 
—— 4per cent. Mortgage Debenture Stock .......... 0 .. 100-102 
Brush E Electrical Enginee ; Ordin агу, Мов. 1-105, 731.. 2 ee 3-14 
— Non. ‚брег cent, Prei. 23 l- 
44 per cent. lst Debenture Stock ................ 100 .. 99.1 
44 per cent. and Debenture 8{ооК................ 100 .. 87-92 
Callender’s Cable, Debentures..... CC 100 .. 106-110 
, 5 .. 14-124 
5 per cent, Pref. ....... % ¾ ̃ EV 5 uo 
Crompton and Со. . à .. 105 
r cent. Debent ure 3ĩk. 100 .. 101-1 
Edison and Swan United, A Shares, 1-99,261 .......... Š we i 
A” Sharee, 01-017,139 ........ 5 
5 per cent. Debentures 10 .. 7 
4 рег cent. Deb. Stock, Red. зооооозосовоозоз зе оо 100 еә 71-75 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 — )Mrlixd 
7 per cent, Cumulative Prei. B mo 3 
4 per cent. Perp. Ist Mort. Deh. ................ 100 — 102 
Ferranti Limited, 5 per cent. lst Mort. Deb. Stock, Red. 100 .. 90-96 ха 
General ес Company (1 (1909), € 5 per рт сос Pref... 10 -10 
3 per cent. lst Mort. Deb. Stock ................ 00 . 102 
W. T. Henley's Telegraph Works. N ——— РУ — 14-15 
Hi 4 per cent. Ргеѓегепсе.......................... 5 .. 6- 
per cent. Debentures ........................ . 108-1 
India Rub e Gutta Percha, and Telegraph Works ...... 10 .. 184-1 
per cent, Debentures .......................... 100 .. 100-1 
Parker, Inos. Limited, Ordinary ......................-. 10 . 144-15 
Telegraph Construction and Maintenance ...............- 12 .. 32-36 
5 per cent. Bonß.gd sd 100 .. 100-105 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 Hi 


per cent. Deb. Stk. Certs., Red. and Conv. .... 100 118- 
Bournemouth and Poole, Ordinary ...................... 10 .. 13 
—— 4 per cent. Cum. Pref., 15.000 10 10.11. 
6 per cent. Cum. Second Pret. 15,001-22,500 .... 10 .. 198155 
44 per cent. Debenture Stock, N 10 .. 105-1 
Bromley (Kent) Electric Light and Power Co. » 44 per cent. 
lst Debenture Stock, Red. ........................-. 100 .. 102-105 
йыуа and Kensington, Ordinary ................. .. .. 102-111 
7 per cent. Preference .......................... 5 .. 104-103 
Calcutta RM n за 800 „Ordinary, Nos. 1-40, 000. 5 .. EX 
Cambridge ferae Supply Company, Ltd., £10 3 sss | a m 
Central intra] Electric Bu upply, Ld. LA., 4 170 cent. Guar Deb. Stock 100 .. 106-1 
Charing res and Strand, Nos. 1-70,000 CO Б .. 9-94 
155 cent. Cum. Prei. 5. uu 54-6 
ity Undertaking,” 44 p.c. Cum. Pref., 1-40, 1991 б) RT 
4 per cent. Debenture Stock, Red. (Prov. Certs. ) 104-106 
Chelsea rigid 00) ß 8 100 
: cent, Debentures ........................ 100 107-110 
City of 5 lt, MM 10 103-114 
6 per Gents Cumulative Pref. .................... 10 15-14 
5 per cent. Debenture Stock .................... 100 -126 
44 per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 102-106 
County of London and Brush Provincial, Ordinary........ 8-9 
6 per cent. Cum. Pref. .......................... 108113 
г cent. Debentures Prov. Certs. All 109-1 


ре ‚ Rd. iri 
Edmundsons' Electricity Corporation; Ordinary, 1- АЕ 
6 per cent, Cum. Pr 
44 per cent. First Mort. Dob. -———— 8 100 
Electric Lt. & Tractn. Co. of Aust., 561 ,6 с Оа ре о 5. 
5 per cent. . Stock, Rel. 100 
Folkestone Electric Supply 
44 per cent. First Wehe Stock, k, Red. ............-. 100 
Hove Electric КЕРҮҮ: Limited, Ord., 1-13,000 .......... 5 
Kensington & tabridge Elec. Lt., Ltd., Ord., 1-21, 000 5 
4 per ry Debenture Stock Red. 00 


os 
Ёак: 
76 
EHE 
B 
8 
Cc 


2 
“з 


озове $9999 9.9 8 
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Name. "ua Last price. 
£ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 105-106 
Kidderminstet $0 1 Dist. Elec. ри! ап 16 TEMO Pres 10 .. 93-104 
London Electric, Oc liner cael TOL we 2-24 
een 8 5 . 54-6 
1 parcaat. let Mortgage Debenture Stock, Red... 100 .. 170-102 
Metropoitan,Ordinaty .........................,........ 10 .. 174-185 
|) per cant. Vini Mort gage Debenture stock . 100 .. 108.112 
Y per cn. Motrcogaze enture, Red. ... 100 937-100 
Mesures ou-Tyne Éle:telo Supply, Ordinary.. EPEA 5 .. 100-103 
erence .. eee nes ‚„...:... uw. 102105 
Notting ati lectric Lighting. CC 10 15-14 
—— aper cent. First Mort. Debs. Nos. 2 (500 (Reg. )..100 .. 99-102 
Ostord Eleotric, Ordinary, 1-96 and 407-14,310 ............ 5. 56 
1 per cent. Debenture S€ock .................... 100 .. 98-101 
Royal add ers о юра of Montreal, 44 per cent. First 
Shares M ebentgres ................,‚‚...... 1 .. 100-102 
Smithfield магі Electric Supply, Ltd., Ord., 1-18,000.. 5 .. 34-32 
өт Sed Debenture Stock ............ — n oe: A а xd 
3outh London, Ordinary э 44 
46. James 8 and Pall Mall, Ordinary, 101: 20, 060. 5 . 1518 
7 per cent. Рге!.......................... НГЕ ae 8-9 
54 per cent. det бйз ыш е 2 % a 
ban Electric Supply Co n is Е 
ни 5 per деп Cumulative Bre terence, 56, 00180, 600 5 ы 12 . 
mins ter, Ordina . EN 5-154 x 
1 5 per cent. Cam. fm. Pref., 110,101-136,251.......... 5 6-64 
Electrie Rallways.— 
Central London, Огйшагу................................ 100 .. 103-106 
4 per cent. Prei. FCC ito .. 102-105 
deferred ...................... ] . . 105-108 
4 p.c. Deb. Stock (Prov. sesh Certa., iid paid).. .. 116-119 
City and South London, Consolidated Ordinary .......... 100 .. 6264 
4 per cent. Dehenture Stock .................... 100 .. 116-119 
5 per cent. Pref. Stock 81 J 105 .. 128-132 xd 
— [T] 99 ээ УУ we rw eet aveses ecc 6 ‚ | ne 128-131 
— 01. A LOO. тее ginis 
Liver 1 Overhead, 5 per cent. Pref. ..... кау wales — — : 
—— ordinary, 1 1-50. — 74-8 
4 per nant. Morteage Debentures, Red., 1.1. 700 . — С 168-104 
Eleetrie Tramways.— 
Ang mtine, 1-260,007 ......................... we Do. 44-43 
ilie у ызды ноте рег cent. Debenture Stock, 1888:... 100 .. 125130 
Sisckpcol and Fleetwood Tramroad.............. esses JO .. 134-144 
Brisbane Téamway Invest., Lim., Ord., 1-75,000 .......... : .. ^ 
5 per cent. Cum. Pret., ов. 1-75, .. 94-43 
per cent. Deb. Stk., Red., Prov. Certs. 121 588570 100 .. 100103 
British emerat Beds Electric Railway Co., Ord., Nos. 1 . 71-74 
Non. Cam. 5 per cent. Pref., Nos. 25.001-38,600 . xi -93 
—— 44 percent. lst Mt. Debs., Nos. 1-6,250, of £40 each E .. 104-106 p.c 


Amount 
Name. paid. Last price 
£ £ 
British 1 3 a Ort 1-300,000 & 60,001-90,000.. 1o — 114-12 
, 0% 0¶ 0 — 13424 
e 1 5 =. A 
Buenos A) and Be oT 7 — не 2 2g 
A " 6 per cent. Cm. Pf m „ = 


CBG tar cant Cm. Pf. EM 
5 per cent. Deb. Stock, len PE LOD 


Prov. Cert., all paid dd 100 
Cape Electric Tram wa » Nos. 1-480,000 ................ . 1 
City of Birmingham Tfimways, 5 per cent. Cum. Pret.. es. 10 
4 per cent. lst Mortgage Deb., 1-3,000 (1917) . 100 
Соот Бо аше Tramweys and Lighting, 5 per cent. 1st 

e Debenture Stock, Red. .................... 100 
Cork Е] lectric Tramways апа Lighting Co., Ordinary...... 10 
5 per cent. Cum. Pref. .................... ‚..... 10 

Debenture sss 1 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 per cent. Pref., Nos. within 160,000 .......... 10 
У be per cent. Mort. Debs., 1-3,000, Réd. .......... 100 
Imperial Tramways, Огйїпагу........................... . all 
6 per cent. Cum. Prei . all 

44 per cent. Deb. Stock _........................ 1 

Isle of Thanet есе Tramwaysand Lighting, 5 рег cent. 
Cum. Pref., Nos. 50,001-60,000 ...................... ; 

| tpar cent. ае SOCK ooi orca Ee De 100 
Kidde rand District Lighting and Traction, Pret... 5 
London d Trys.(1901),5 per cent. m. Prol: s . 10 
185 cent. 1st Mt. Db. Steck, Red. ....,.....,.. 100 
Metropolitan Electric Trams., Deferred. oppo: -1,314,016 1 
5 per cent. Cum. Pref. , 500, 001-814,016......... s d 
New ug die Traction, Ordinary CCC ae б 
6 per cent. Cum. Pref. 5 


5 per cent. Mortgage Debentures, 1- SE 115 (Rega) ). 100 


Oldham, Aston, and Hyde Tramway, Ordihary.......... 10 
r cent. саш 18 3 . 26 10 
Perth Elec. Tram ways (W s rdias gp 1 901.400 b. Stk. 1 
Potteries Electric Trac ton, 0 гу E | 
5 per cent. Cum. Pre юз ss 16 
44 per cent. 5 e „+... 100 


AM ⁵ 


gouth "IE. Electric Traction and Power Company— 
1 


К 6 per cent. Рреѓегепсе................. 
—— £528 093 44 per cent. Debenture 8tock ... = =- $00 p.c. 


Telephones. — 

P —————— M 100 
ere 2 5 2 „ а Prei. ee % % 8008 зо оо оо өө оо Oe 100 
6 per cent. Cam. dedi: E ee 10 
— $ Ber cant, Non. Mud Pre ры И р 0 

— per cen t. — mà me mo ao — 
—— 34 фет cent. . ° ө 96 „ «„ „ 98 mo ma (D mo 100 
—— 4 per cent. Nb. 8 о0о оо oe 000 — ==» an 100 


Oriental Telephone and MO 8 1 


Miles of 


101-1 
1356 16 
———————————————————— мм ы — — — — t 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or single track Accounts for past year. C 
week decrease. | Cost 
| | open. — | per 
Line : ae А Receipts per | car 
. ; Current — on a ‘ota 'assengers Car miles Pas- Car Mile of mile 
( " . i А " 
Ending 1905. 1902. | Week, year. 1905. | 1902. | Ending receipts carried, run. s'nger mile. track. 
5 2 * i 1 1 May 31| 37,931 099,71 794,641 |098 1302 1,970 | ej 
| 7 239 ) y 91 17 * 37,93 5 g 98 | 6' 
berdeen Corporation Aug. 8 1,578 1,25 + 15 1,495 94 74 Гау 57,92 9, oe „715 784, 4] 9 30 1,970 6'1 
Ае ОООЙ... лес» es 2 ч 8 | 6 | Sept. 25 12,508 | 2,979,276 | 290099 |100 |1034| 1,560 | 47 
Birmingham Tramw: ays 5572064894 „ 8 5,979 5,212 ＋ 363 + 7,635 61 64 - >. - — ~ E: — — El 
Blackburn Corporation ....... —- 24 24 March 2950 40,9 54 234,106 826,558 1°36 | 11:87 | 1,705 7°44 
Blackpool Corporation.......... 17} 16; „ 31211168 | 6,169,721 | 724,943 | 152 |108 | — | — 
Blackpool-Fleetwood Tramways _,, 8| 2,24? 1.775 |+ 457 + 7 164 164 Dec. 31 50,925 | 2,049,677 584,989 | 3°62 | 12:68 | 1,932 6:99 
Bolton Corporation „ 9| 1.938 1644 | + 293 + 5,103 5 25 March 51| 85,704 | 17,761,605 | 1,896,247 115 10˙75 5,450 5:87 
Bournemouth Corporation.. 9| 1,0% "а = == 10; : ж. " — — — — — 
Bradtord Corporation 6, 4.882 3,782 +1,070 + 9.00 11 | ee co - [7 - — 
Brighton Corporation a Care weve eles EA 5 1,055 998 © 35 + 5,417 64 = "Ws : 10,452,508 | 1,031,928 1:00 | 10°10) — 
Bristol Tramways Company ....| ,, 7 6.613 6235 |+ 550 914 014 Dec. 51 225,480 41,192,899 9,724,114 1:30 9°38 | 4,548 — 
3urnley Corporation 3 S 704 | + 138 — — - — | — — — | — — 
"1117 T 7T | | 
Cardiff Corporatioo n TAM 2,159 1,555 +12, £ | s wee, J -— — — 
Carlisle Tramways Company = е - sc "T „ Ol) UNE 2,216,583 520,123h on * * 
Central London Railway........ E NA 6,859 744 1795 Є „ 511567,225 | 45,505,110 | 1,276,971a | 1:87 6554 59,076 | 35а 
City and South London Railway  ,, )| 2,355 2,636 553 1,402 63 81/1165,003a| 19,069, 319а 4 ае =» | - "i 
Cork E. T. and L. Company ....| 6 871 881 |+ 89 + 458 —_ — | : : — — |} - = a 
Darwen Corporation July 10 220 24% 23 — 113 [7.2 March 319 12,541 2,350, 735 | 254,279 125 | 11°65 | 1,707 | 936 
Dover Corporation Aug. 3 541 53 | — le 114 3 = 2, = Reg ce | — 4 — — 
Dublin & Lucan E lectric Railw ay = 9 191 182 | + 9 60A Dec. 51| 8,796 564,796 102,087 381 | 13°62 859 763 
Dublin U. T., electric сагв...... » Q,U| 5816 | 5661 |+ 18 5.979 46 6 | March 31/126,121 | 24,553,133 | 3,429,356 |123 | 882 
Dublin S. District, Electric .... July zi 1,164 | 1055 | + 101 m Lo Sap press Potosi Benni: e | SUS) SL БОА 
Dundee City Tramways ........| ., 15 8351 718 | -- 116 -- 22 | 22 May 15) 55,874 84,522 752.814 083 u. 276 1,630 — 
East Ham Corporation ........| Aug. 8 ) X) 653 H 851 + 4.19 10:7: 1:52 March 31) 25,341 9, 71.337 650,224 v'6l | 9'35| 2,557 
Farnworth U. D. C. e A mee es А = ж = ск. 5 A cem. m | = —- — 
Glasgow U Orp. re ation 060000206260 ,? 8 | ‚\ 97 12, 20 r 4, l 5 1 4 101 : Мау 5310/0235D,901 "A 17 15141 9.8 19 14,008, 100 0•88 11 25 | 5,489 b 7 40d 
Halifax Corporation 30} | 273 2 — NC 2 NV - - — “= 
Huddersfield Corporation ...... 34 35 March 31| 56,631A 9,758,215 1,218,539 14 |1114| 1,618 6:38 
Hull Corporation, E. 8..........| 8 2.097 2,407 310 | + 1,706 19 19 „ 31] 87,707 21,065,999 | 2,218,696 |100 | 9°49) 5,004 | 5°07 
Ilkeston Corporation ета TT n 190 — . : — — ч] 2 
Kirkcaldy Corporation eee rae т Jer 33 8 ч re — 
Leeds Corporation ео ена АЛМ 24 (6/102 5,417 + 342 + 6,47 77 March 25 252,656 | 57,259,779 5,1 75,651 111 | 10°91 | 3,283 — 
Liverpool Corporation.......... T 8 10,700 10,750 | 4 y F11,0 101 95 Dec. 51 504,504 108,906,472 |11 705 425 111 | 10°34 5,000 6°88 
| 
Liverpool Overhead Railway....| ,, Э 1,97] 1.797 | 4- 164 6 li 154 June 50 79,252 | 10,466,726 986,1854 | 182 |19"50а) 5,110 —@ 
Metropolitan District Railway.. M ) 6,49, 7.872 1,593 2.0 - "T M „== - — d 
Newcastle-on-Tyne Corporation | „ 8| 3,747 | 2,981 |+ 766 6 | 3 Dec. 15/127,852 | 28,411,899 | 2,767,444 | 108 11 3,661 | — 
Portsmouth Corporation........ 29 2 Sept. 0 11 651 9,168,157 68,197 1:24 | 15117 1,643 “= 
Rochdale Corporation July 20 157 164 13 March 51! 3,410 925,281 127,456 1°38 | 10°27 — 7°65 
Salford Corporation .. „ёа аә дё | \ T es bs TP, Oe - > -— — pam 
Shetfield Corporation .... ... Aug. 9| 5.887 - 4 Mar. 29g 219,09 85,81 2,019 4,925,085 0904 10•428 7,510 T'08j 
Southampton | 'orporation . .. „ 6 1,90 1,279 | + 11 11 „ о] 90,079 9.084, 822 192,814 0846 114% 3,760 — 
Sunderland Согрогайоп........ "5 2; 1,046 1,478 | + + 736 | 18°48 1771 , 91 59,950 15,9 1.121 | 1,270,957 1405 | 11% 5,245 | 6°43 
Wallasey U. D. C. PEAN Е ( 1,047 882 | -+ 165| +1 105 |105 319 51,901 5,690,378 654,550 132 | 11°47) 2,981 


* Includes maintenance of permanent wav and proportion of profite paid to the tramway companies for term of unexpired lease. 


p Per mile of single track. ө Include rali and tram, id including depreciation. / Including one section of borse traction, 9 1905 А Half-yeer's 
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INTERNAL-COMBUSTION ENGINES FOR DRIVING 
DYNAMOS.* 
BY HERBERT A. HUMPHREY, M. I. C. E., M. I. E. E. 


There are now 50 firms manufacturing large gas-engines 
of 200 h. p. and upwards. Almost all these firms have 
entered this new branch of engineering during the last five 
years, and the large gas-engines now running have been 
constructed, with but few exceptions, during the last 
51 years. The table attached to this paper shows the 
number of gas-engines above 200 i.h.p. made by some of 
the principal firms. The engines now completed or on 
order number 498, having an aggregate capacity of 
510,865 h.p., and of these 390 engines are for dynamos, 
and give collectively 198,405 ib.p. The- central-station 
engineer is now fully alive to the fact that the gas- 
producer and gas-engine constitute the cheapest means 
of generating electric power where coal is the basis of the 
energy. The internal-combustion engine is rapidly attain- 
ing to sizes of units which are large enough to suit even 
the big tramway stations, and, when suitably designed, has 
proved quite as reliable for driving alternators in parallel 
as the best steam-engine. : | 

The following types of gas-engines are now made for 
driving dynamoe, and figures are added showing the number 
of impulses per revolution and the horse-power up to which 
each type is constructed. Single-cylinder single-acting 
gas-engines, although made in large powers (600 h.p. to 
700 h.p.) by the John Cockerill Company, of Seraing, and 
by Messrs. Richardsons, Westgarth, and Co. in this country, 
would not usually be chosen in large units for dynamo 
driving, except where regularity is not important. It is 
interesting to note, however, that 100-h.p. gas-engine sete 
of the single-cylinder single-acting type are actually in use 
at the Embrach Works, driving belt-driven three-phase 


alternators in parallel, a small additional flywheel being 
placed on the armature of each machine. 
Impulses Usual Refer- 


sizes of ence 


=== r 


Single cylinder ....... - Up to600 1 | 
is · a- xv is „ 600 2 
Double vis-à-vis......... 2 „ 1,200 3 
Four - stroke cycle | Twin oylinder............ 1 » 800 4 
single-acting Tandem cylinder ...... 1 » 1,200 5 
ше a shag ао 2 „ 2,000 6 
ertical two, three, 
and four c tinder p. 14 2 , 100 7 
Single linder 1 „ 1,000 8 
Four - stroke oyole Tandem ee 2 72200 10 
double-acting Double tandem , 4000 11 
Vertical two cylinder.. 2 „ 2,000 12 
: j Oechelhauser, one 1 1.000 13 
Two мо cycle б шош кк. 
single-acting elhauser, two 
РА и | йшй } 2 „9000 14 
o - stroke cycle : 7 
до емы” J Korting, one oylinder.. 2 », 2,000 15 


One of the first types to foin prominence was the vis-à-vis 
engine, manufactured by Messrs. Crossley Bros., who make 
engines of 500 h.p. and 600 h.p., with two cylinders, and 
the Gasmotoren-Fabrik Deutz, who have carried this type 
up to 1,200 h p., using four cylinders. Probably no more 
engines of this type will be made on the Continent, as the 
Deutz firm have abandoned the design in favour of double- 
acting single and tandem-cylinder engines. Consequently, 
although this vis--vis type has done excellent service, and 
is now in use for driving alternators in parallel on a large 
acale, little need be said about it in face of the change to 
the double-acting type which is taking place. 

Type No. 4 is 0 made by Körting Bros., of Hanover, 
who get about 300 h. p. to 400 h. p. out of each cylinder, 
the two cranks being placed at 180deg This type is going 
to be largely adopted, but the tandem engine (type No. 5), 
with its straight-line stresses and equally-timed impulses, 
is likely to live longer than the vis-à-vis type or the twin- 
cylinder type. The Premier engine is an example of the 
straight-line type, and the Premier Gas-Engine Company 
have held a front place among the pioneers in large gas- 
engines. The Nürnberg Company and the Cockerill Com- 


* Paper read before the Engineering Conference of the Institution 
of Civil Engineers, 


.two impulses per revolution, provides 


pany also make very powerful engines of the ordinary 
tando type, suitable for direct coupling to both direct- 


current dynamos and alternators. The double-tandem 
спее (type No. 6) can be carried to very large powers, 
and makes a simple and strong engine, but it is heavy 
for its work and covers a large floor space. Very good 
work has, however, been obtained from this engine, and 
it is suitable for driving alternators in parallel up to unite 
of 2,500 h.p. 

Quite a number of firms now manufacture vertical gas- 
engines with two, three, or four cylinders (type No. 7), all 
of them constructed specially for dynamo driving. The 
Westinghouse Company are the best-known ers in 
connection with this type of engine, but Messrs. Tangyes, 
Limited, and Messrs. the Campbell Gas-Engine Company 
now construct vertical engines up to 300 h.p. and 400 h. p. 
The last-mentioned company e а four-cylinder vertical 
engine which is extremely well balanced, and, as it gives 
reat regularity of 
turning moment. Messrs. Fielding and Platt have made 
their first four-cylinder vertical engine, enclosed type, 
and I & namber of orders for engines of. 100 h.p. to 
200 h.p. 

Many attempts were made to get over the difficulty of 
a piston-rod stuffing box, and Messrs. Dick, Kerr, and Co. 
years ago constructed and ran at Belfast engines with 
double-acting pistons and piston-rod glands. The solution 
of the problem has, however, come gradually, and the 
Cockerill Company, followed by numerous other makers, 
have now examples of efficient stuffing boxes fitted in the 
closed ends of gas-engine cylinders and giving no trouble. 
Once this difficulty is removed, the gas-engine must 
logically be manufactured as a double-acting machine, for 
by simply duplicating the valve gear twice the power and 
twice the number of impulses are obtained from the same 
size of cylinder without increasing any of the workin 
stresses. So completely has this fact been recognised, 
that all the leading makers now construct double-actin 
engines (ty pee 8 to 12), and powers of 1,000 h.p. wit 
single-cylinder engikes, and of 4,000 h.p. with double- 
tandem engines, of the double-acting type, are readil 
obtainable. Nearly all the important orders whic 
are now: being placed for large gas-engines are for the 
double-acting type, and all the types Nos. 8 to 12 give 
thoroughly efficient prime movers for central-station work. 
In fact, the tandem cylinder engine куре No. 10) and the 
vertical two-oylinder engine (type No. 12) are among the 
chief favourites on the Continent and in this country. The 
Niirnberg Company and the Deutz Company build double- 
acting tandem engines which leave very little to be desired 
in the way of simplicity, smooth running, and good turning 
moment qualities. : 

The Nürnberg engine has the whole of the weight of 
the piston and piston rods carried on slides running on 
guides, sd that the piston and stuffing-box friction is 
reduced to that due simply to the rubbirg contact on the 
piston rings and the packing in the glands. The front 
slide constitutes the ordinary cross-head, and the back slide 
block is utilised to introduce and discharge the water 
required for cooling the pistons and piston rod. This type 
of engine has so far reached the lowest consumption of 
both gas and oil for a given output of power. 

The new type Westinghouse gas-engine now being made 
in this country for powers of 500 h.p. to 2,000 h.p. has 
much the appearance of the vertical Corliss engines so 
largely used in the United States. The two double-acting 
Otto-cycle cylinders are carried on A-frames, and the con- 
necting rods are coupled to overhanging crank-pins at 
either end of the shaft, so that only two large bearings 
are required. Between these bearings the alternator and 
flywheel are placed, and the whole forms а very compact 
and powerful set, occupying the minimum floor space and 
running at speeds closely corresponding to the usual speeds 
of similar size steam units used to drive large alternators. 

The Oechelhauser engines have been largely built for 
dynamo driving by the Deutsche Kraftgas-Gesellschaft, 
and one of their finest examples is to be found in the 
central power station at Ilsede Hütte, where electric power 
is developed by gas-engines coupled to alternators, and 
supplying three-phase current at 10,000 volte to rolling- 
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APPENDIX —Lisr or Gas-Enqines, 200 Horst-Power on Over, DELIVERED OR IN HAND. 


| Electrical Generators. 


| _——— — 


Name of Maker. | Number | Horee-!’ower 


For Other Purposes. 


| . Total for An Purposes. 


' 


| Total 


Total Number Ногье-Рох ст Total Total Average 
| “ | of Horse-Power ; of of Horsr-Powet | No. of Horse- tlorse-Power 
К Engines. | Each. | of Engines. , Engines. Each. . of Engines. |! Engines. |. Power. per Engine. 
| 2 | 5 | 5 
‘Booiété Anonyme John Cockerill. of 3 260 780 | жол Т а 
башы 5 9 800 | 7,200 13 ! 800 | 10,400 | 7Ej Т7, 
2 | 1,600 i 3,200 3 1,600 4,800 | "5 
1 | 3,500 | 3,500 | s 
| aos 4,680 || 16 | 15,200 | 31 29899 84 
Märkischen Maschinen- Bausgastalt, 3 260 780 1 800 800 |: 
Wotter a. d. Rubr. 3 | 1,600 4,800 | 
‘ TTT 
Bledssischen Maschinenfabrik Mül- 2 260 520 1 260 260 | 
5 | 2 800 1,600 3 | 700 2,100 | 
| 4 1,000 4,000 4 800 8,200 
2 | 1,600 3,200 4 | 1,100 4,400 | 
10 9,320 1 | 1,700 1.700 
| . "аз 11.660 | 23 | 20,980 912 
Schne. der & Co., Creusot. : 0 102 3 800 | 2,400 | | 
Nn 2.640 — 8 3040 | 630 
Breitiold, Danek & Co., Karolinenthal, x 90 Fe | | | | | 
Prag. 1 вю | 800 3 | 800 | 2,400 | 7 | 4,260 | 609 
; 4 | 1860 | | NUR 
Richardsons, Westgarth & Co., Ltd., 2 250 500 | ; { 
Micdlesbrough. | 0 А n : | 30 | 6,120 | 
| ) | 
| 5 | | 2,400 | 10 | _ 7,550 i, 15 9.950 | 792 
Simplex Engines, Grand Total | 42 | | 31,680 | 49 | 44.810 91 | 76,490 | 841 
Lonis Soest & Co., Reisholz b. Düssel- 1 | 800 | 300 | | 
dorf. | l : 700 700 | 
„ X 1,000 2 1,000 | 500 
| \ i 
Gasmotoren Fabrik Deutz, Köln- | 12 200 2,400 2 250 500 
Deutz; and Licencees; Ehrhardt & 3 225 675 | 1 400 400 
Sehmer Schleifmüihle, Post Saar- 4. 250 1,000 | 1 400 400 | 
brücken; Sächsische Maschinen- 1 280 280 | 1 500 500 
Fabrik vorm; Richard Hartmann; 12 300 8,600 1 700 700 | 
А. О. Chemnitz. 2 350 700 1 1,400 1,400 
' 1 400 400 1 600 600 
| + 500: 2,000 | 
| 5 600 3,000 | 
| 5 1,000 5,000 
| 8 200 600 
| 5 250 1,250 
5 300 1,500 
3 600 1,800 |! 
| 1 800 800 | | 
| 66 25,005 | 8 4,500 | 74 | 29,505 
Vereinigte Maschinen-Fabrik Auge- | 3 250 750 | 1 500 500 | 
burg, Nürnberg! Engine. | | 350 350 | 1 200 200 
1 600 600 1 450 450 | 
3 700 2,100 | 4 900 8,600 | 
3 800 2.400 1 1,500 1.500 
1 1,000 2.000 2 1,600 8,200 | 
2 1,200 | 
1 | 350 ! 
2 | 900 
3 | 1,000 \ 
2 | 1.100 | 
1 1.200 | 
2 1,700 2 
| 6 | 2.000 | 
1 | 2,400 | 
| | 


mills at Peine, about five miles away. The gas-engine sets 
are in 1,000-h.p. units, and run in parallel with steam-driven 
alternators, but the latter are to be superseded when the 
full 6,000 h.p. of gas-engines—.c., six units—is installed. 
Last, but not least, we have the Körting gas-engine, 
which heads the list with the highest aggregate of power 
of any type. 16 is the only engine at present on the 
market which gives two impulses in one cylinder per 
revolution, being in this respect like an ordinary steam- 
engine. Many firms have taken out licenses to build this 
engine, and in this country 16 is made by Messrs. Mather 
and Platt, who have just supplied their first 700-h.p. engine 
for dynamo driving, and by Messrs. Fraser and Chalmers. 
Full descriptions of the Korting and Oechelhauser engines 


have appeared in the technical journals, and these types 
are now almost as well known as the Otto-cycle engines. 
Brief mention must be made of the Vogt gas-engine, 
which, like the Körting engine, gives two impulses per 
revolution in one cylinder. It is unique, in that the explo- 
sions take place over water, and the motor cylinder is filled 
with this fluid. The combustion chambers are above the 
cylinder level, and the water rises and falls in these as the 
piston reciprocates. This engine embodies the principle of 
internal cooling, so that water jackets are dispensed with, 
and the metal cylinder may be made as thick as strength 
requires for any size of cylinder. No hot gases come in 
contact with any moving part of the engine except the 
valves. Probably a good deal will be heard of this engine 
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Lust or Gas-Encrves, 200 Horsge-Power or Over, DELIVERED OR IN HAND continued. 


| Electrical Generators. 


Мере of Maker. Number | Horse- Power Total | Number | Horse-Power Total : "Total Total À verage 
of 0 Horse-Puwerj of of Horse- Power No of Horee- Horse-Power 
Engines. Each. of Engines. |, Engines. Each. of Engines. : Engines. | Power. per Engine. 
Deutsche Kraftgas Gesellschaft. 2 250 500 4 900 2,000 
3 300 900 1 700 700 | 
10 400 | 4,000 | '1 1,000 | 1,000 |i Ри 
8 500 1,500 1 1,200 1.200 | эж 
8 1 | 
1 
1 


Premier Gas Engine Co., Nottingham. 1 1 | 
14 250 3,500 1 250 250 
3 400 1,200 1 600 600 
| E 500 500 1 1,000 1,000 
6 * 
1 


Crossley Brothers, Limited, Open- 
ehaw, Manchester. 


Tangyes, Limited, Birmingham. 


Westinghouse Machine and Manufac- 
turing Co, East Pittsburg, U.S.A. 


GRAND TOTAL. ... . 398 


26 9.700 | 4 . 2,050 | 30 ! 11,750 


For Otber Purposes. | Total for АП Purposea. 


Ц 


3. 1.800 | 88 | 10,410 
9 | 20 40 | 4 | 800 


i 
| 
| 

Returns not complete. | 


| 45 | 17,600 | | 45 | 17,600 
| 
The British Westinghouse Electric | 32 250 8,000 | 1 250 250 
and Manufacturing Co., Ltd. 2 600 | 1,200 | | 
| 34 | 9,200 | 935 | 9.450 270 
Snow Steam-pump Works of Buffalo, |, 2 4,000 : 8.000 
New York, U.S. A. | 6 | 1,00 | 6,000 . 
| 1 | 50] 610 
: | | 9 ______14,500 9 | 14,500 | 1,611 
Struthcrs, Wells & Со, Warren, Pa. | 2 500 1,000 | 2 1,000 500 
Compagnie de Fives Lille, France i 5 | 400 | 2,000 | 
4 250 | 1,000 | 
, | E 200 | 1.400 | 
; 16 . 3,100 | 16 4,400 | 275 
Andrew and Co., Reddish, near | 8 300 900 | | 
Stockport. | 2 250 500 | 
| | 55 | 1,400 | 8 1,400 280 
| кокек и „ 
Gebrüder Körting. Körtingsdorf, 2 200 490 2 500 1900 | | 
Hannover. 3 220 660 1 700 700 | | 
| 5 2050 1,250 | 2 1,000 | 2,000 . 
4 300 1,200 1 1,400. 1,400 | 
ZEE E 350 350 | 1 1,500 | 1,500 , 
2 400 800 16 2,000 32,000 | 
8 500 4, 0 | | 
| „200 b. 
3 700 3500 | | 
14 | 1,000 : 14,000 | 
2 | 1,600 3,200 
2 1,800 600 | ! 
| 55 37,160 23 38,600 | 78 | 75,760 971 
Campbell бағ Engine Co, Ltd., | | | | | | | N 
Halifax | | | | | | j | 
| | | 206,805 | | 


— —————— ͤ ü wu. — md 


117 122.260 515 


in the future, as the results obtained with an experimental 
ше of small sise are excellent. | 

n tbe author's opinion sufficient attention has not been 
given to the construction of gas-engines intended to take а 
supply of both gas and air, separately stored under pres- 
sure. For central stations of large size the previous com- 
pression of the gas and air, во that they may be drawn as 
required from reservoirs, has much to recommend it, and 
involves, with proper precautions, no special danger. The 
advantage of the two-cycle gas-engine would then be 
attained without the complication of each engine carrying 
its compressing plant, together with all the extra valves 
and gear required. Also, there is no reason why the heavy 


replaced, and the valves operated by compressed air, or 
even high-pressure burnt gases stored from the motor 
. cylinder itself, controlled by a small rotating valve. 

The term *'internal-combustion engines" embraces oil- 
engines, but oilengines above 200 h.p. are rare, and 
cannot compete in cost of fuel with gas-engines using cheap 
producer gas, especially when the system of recovering the 

ammonia from the coal, as in the Mond producer plant, is 
‘available. The Diesel oil-engine- hàs attained а high degree 
of economy, and has been applied to dynamo driving up to 
200-h.p. units. 

In general, a gas-engine giving at least one impulse per 

revolution is necessary for all central-station direct-coupled 


and somewhat noisy cam gear on gas-engines should not be | dynamo sete, and in cases of alternators working in parallel 
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engines should be chosen which give two impulses per 
revolution. The exact solution of the alternator-in-parallel 
problem is too complicated, owing to the interaction of the 
sets, to be given here, but some idea of the relative value 
of different types of engines for this class of work can be 
gathered from the Klónne diagrams, wbich take no account 


А 


Fia. 1.—1-Cylinder 4-Stroke Cycle. 


of this interaction, and are reproduced in Figs. 1 to 6. In 
each case three ourves are drawn : (À) the turning moment 
curve corrected for inertia of reciprocating parts (the 
Straight line representing the mean work or resistance is 
made with the same ordinate in all cases) ; (B) the corre- 
sponding angular velocity curve; (C) the corresponding 


B 


Fie. 2 —2- Cylinder 4. Stroke Cycle, vis-a-vis. 


angular deviation curve, showing at any moment the 

lar difference between the position occupied by the 
flywheel and the position it would have occupied had 
the rotation been absolutely uniform. The moment of 
` inertia of the rotating parts, the weight of the reciprocating 
masses per square inch of piston area, and the ratio of con- 


к, 


— | 


C. 


— — —— 
Fic. 5. —2- Cylinder 4- Stroke Cyole, twin. Ета. 4.—4-Cylinder 4- Stroke Cycle. 


necting rod to crank length is assumed to be the same for 
all five cases. Using these diagrams it was found that for 
a 500-h.p. engine (700 h.p. maximum) running at 125 
revolutions per minute, coupled to an alternator having a 
periodicity of 50 cycles per second, the ratio of the moments 
of inertia required to restrain the angular deviation to 
+ 3deg. in all six cases was 


: convince themselves of that fact. 


One-cylinder four-stroke cycle .............:....... eee 37:5 
Two " E MEE D 251 
Two is is 5». ass, Der 10:2 
Four s js n 1:0 
One yy Оеоһе]һапвег................................................ 11°6 
Two » 33 ! 1:0 


These are theoretical resulte, and cannot be directly applied 
in practice; still they convey to the mind an approximate 
idea of tbe relative merits of the different types. 


A A 


—— 


C 


ee | 
Fic. 5. —1-Cylinder Oechelhauser. G. 6. —2-Cylinder Oechelhauser. 


The large central electric stations of the future will 
employ producer gas and gas-engines, and several existing 
stations with steam plant are to have gas-engines for 
additional power with the ultimate object of the entire 
replacement of all steam plant. 


Discussion, 


The discussion was opened by Prof. Kennedy, who said that he 
had studied these questions from the point of view of money and 
economy and speed, and he would have done his utmost to use power- 
gas engines if they found that they were going to be the things that 
were wanted. There were a good many of them who had failed to 
He was very unprejudiced, because 
he had very nearly the earliest central station driven by gas-engines 
on a design of his own. But some further evidence was necessary as 
to the actual working economically and financially of those engines 
especially with power gas, not with blast-furnace gas, and this would 
be most interesting. 

Mr. Crossley said they all owed Mr. Humphrey a debt of gratitude 
for what he was doing in connection with gas-engines. The vis-a-vis 
type was one of the most simple and the cheapest engine, and the most 
economical in working up to 20in. or 28in., but when they got beyond 
that they must go to à water риза, and then, of course, they could 
go to any size of cylinder. e watering of the piston was a con- 
siderable nuisance and danger. It was extraordinary how quickly a 
piston would heat if they withdrew the water, and it was terrible t » 
think of the results. Then there was another reason, that once they 
had a piston rod cooled going through an explosive chamber they 
must lose very considerably. In gas-engines where gas cost them 

ractically nothing, it did not matter, but if they had an engine of 

in. cylinder and a water piston, they would find that they lost 
about 9 per cent. due to this water piston rod. For moderate-size 
engines up to 28in. with pistons it was better to have the vis-a-vis 
type. ith reference to the motion bars, up to a certain size he did 
not think they were needed, апа they were а complication. 

Mr. Michael Longridge said he knew very little about gas-engines. 
A short time ago he endeavoured to get tenders from English makers 
for 500-h. p gas-engines, and he found there was hardly such a thing 
in the country. They had practically no experience of gas-engines in 
this country. A great many were at work in Germany, but those 
engines were mostly working with blast-furnace gas. He felt great 
diffidence in recommending anyone to go in for large gas-engines, 
although to his mind if they could be brought into a practical state 
they ought certainly to be the most economical and the best engines. 
He would be very glad to place an order with апу of the agents 
of those engines either in Germany or in England. 

Dr. Hopkinson said that Dr. Kennedy had doubted the value of 
the gas-engine in comparison with steam for central-station purposes. 
He would compare a full-load run upon a gas-engine and upon a steam- 

7 They might take the comparative figures at something like 
24lb. of fuel per kilowatt-hour for the highest-class steam-engine, 
and taking into account the various losses in the case of the gas-engine 
it was something under 2lb. That difference might be made quite 
insignificant when other factors were taken into account in making up 
the total cost of energy derived from the two sources. But when 
they considered the conditions of an electrio station where they had 
a load factor not exceeding 25 per cent., they would find that tho 
comparison took a very different form indeed. He supposed from 
actual result that 8lb. of coal per kilowatt-hour was not а bad resul: 
for the steam-driven electric station. Although figures were not 
obtainable for gas-engines, still the stand-by losses were enormously 
less. If all these were fairly reckoned up, they would find that figures 
in the case of gas-engines which would compare fairly with the ölb., 
in the case of the steam-engines would be about 8lb. That was an 
enormous economy, and he felt sure, if Dr. Kennedy would look at it 
from that point of view, he would find very ample justification for the 
view tbat the gas-engine must be the type of motor for the future iu 
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the electric lighting station. He considered it purely from the point 
of view of fuel, and did not take into account the recovery of ammonia, 
which was remote, but it would greatly reduce the cost of energy. 

Mr. Davey said he had listened to a good many gas-engine discus- 
sions, and he found that the gas prelucer was left out of the question 
generally. The gas-engine was ot very little use without the pro- 
ducer. With the blast-furnace gases they had a producer which gave 
them the gas practically for nothing of fairly uniform quality, and 
without any iffculties that attended the use of ordinary gas-pro- 
ducers. at they wanted in the application of the gas-engine for 
general purposes, was a producer which would take the place of the 
steam-boiler. If they could get a satisfactory gas-producer, which 
could be worked at the same expense as the steam-boiler for stoking 
and so on, and they got 70 to 80 per cent. of the calorific value 
of the fuel. The gas-engine using such gas must be the most 
economical prime mover ; and looking at it in that light, he was 
rather surprised that he did not find stations with gas-producers and 

engines of a moderate size. If they had a satisfactory gas-pro- 
cer of a moderate size, he believed it would lead to a general 
application of gas-engines. 

Prof. Burstallsaid he had paid some attention to the question of 
gas- engines driving alternators in parallel. He had seen them, but he 
was bound to admit that in no case were they used in such a way as 
& central.station engineer would allow. 

After a few words from Dr. Hopkinson, Mr. Atkinson, Mr. Booth, 
Mr. Lawson, and General Webber, 

Mr. Humphrey replied. He saic Mr. Crossley had mentioned the 
vis-a-vis type. It was doing excellent work, and it was only that he 
looked a long way ahead and saw a certain amount of standardisation 
when the gas-engine would entirely replace the steam-engine, and in that 
case they would have fewer types of engines, and probably the double- 
acting type would be the prevailing one. Ав to the cooling of the 
pistons in the case of the Nürnberg engine, they had got the piston 
carried on blocks, so that only the rings were pressing on the cylinder. 
Mr. Longridge must have made his enquiries some considerable time 
ago, because if he now enquired for а “р engine there would be 
no difficulty in seeing plenty of them at work. He could show him 
six 500-h.p. engines together, and working day and night. There 
were differences between the two-stroke and the four-stroke cycle 
engine which would have to be carefully considered, and which did 
limit the speed, and this had a very important bearing on the question 
of cooling. A great deal had been said about the relative cost. They 
had steam-engines and gas-engines running in the same building, and 
looked after by the same superintendent, and they found that the coat, 
all included, for the steam-engine was about twice that of the gas- 
engine. He would be very glad to show thom cases where gas was 
being made regularly and satisfactorily for use in gas-engines. He did 
not think there was any difficulty even if they wanted a small gas- 
producer of from 10 h.p. to 12 h.p. With regard to the cycle varia- 
tion, he was pe to admit that if they went to a maker and asked 
what cycle deviation in speed they wanted, he would say sth or 
s¢sth. But that was not necessary, and one of the big American 
engineers assured him that тёуіһ was good enough for all purposes. 
Even if it was not, they were prepared to supply something better. 

A hearty vote of thanks was given to the author. 


ELECTRICAL ENGINEERING IN SOUTH WALES. 


Electrical Motive Power in Mines and Collieries. 


At the quarterly sessions of the South Wales and Monmouth- 
shire Institute of Engineers, held at Cardiff under the presi- 
dency of Mr. Harry Riches, M. I. C. E., M.E., on Friday, 
July 10, the greater part of the time was occupied in the 
discussion of questions bearing upon electrical engineering. 
One of two papers submitted, and which caused a good deal 
of general interest, was that on ‘Electric Motive Power in 
Mines and Collieries,” by Mr. W. A. Scott, A.M.I.E.E. 

Mr. Scorr, who has had wide experience as an electrical 
engineer, pointed out at the outset of his paper that electric 
power had been steadily growiug in favour for mining opera- 
tions during the past 10 years, and in the North of England 
and Scotland many very large plants had been installed for 
both pumping and haulage underground. It was, however, 
only during the past two years that any schemes of this descrip- 
tion had been introduced into South Wales. Yet during this 
time some of the largest colliery electric power plants to be 
found iù the country had been put to work, and were running 
most successfully ia this district. No doubt many mistakes 
were made during the early history of colliery electric plauts, 
and the writer ventured to say that many failures were due to 
the advice of incompetent persons, and also to that bugbear, 
the lowest tender, which had much to answer for here 
as well as in cther branches of electrical engineering. There 
was no excuse now, however, for any mistakes being made, 
if only the experience gained elsewhere was made use of. But 
there was & tendency for contractors tendering on their own 
specifications to cut prices and put in au inferior job, which, 
unfortunately, was often accepted. The writer proceeded to 
outline the two chief types of electrical machinery suitable for 
power work—continuous-current and polyphase alternating- 
current machines—pointing out that up to the present time 
electric transmission work in this country had been carried out 
with the aid of continuous currents, and the majority of engi- 


neers were acquainted with the general appearance of this type, 
but for colliery work there were pointa of detail in design which 
were well worth considering, and these he proceeded to enlarge 
upon. The typical drum armature, the wires of which were 
embedded in slots cutting to the core, was now adopted in all 
first-class machines. Incidentally referring to the question of 
starting switches, Mr. Scott remarked that the type of starter 
to be used very much depended on the load the motor was to 
start. They had the choice of two types, liquid and metallio 
resistance, each of which had its advantages when used in the 
proper place. The writer's experience had led him to the con- 
clusion that if the load to be started had great inertia, as heavy 
shears, large pumps, and such like, then the liquid screw-down 
switch was the best type to use. If the motor required to be 
reversed often, such as on oranes or main top rope haulage, 
then & liquid reversing switch had undoubted advantage in 
point of simplicity and minimum repair. An over-load and 
no-voltage arrangement could be combined with either of these 
awitches, so that, from a point of safety, there was no differ- 
ence between them and the metallic type, which were usually 
fitted with these arrangements. A metallic starter was 
very satisfaotory for starting motors on fairly light loads; 
but a general mistake made with these was that the 
time taken to bring the motor up to full speed was 
quite neglected when ordering the switch. The result 
was that before the motor attained full speed, the resistances 
were red hot and the switch contacts burnt. This question of 
starter was really a very important one, and one which had not 
received the amount of attention which it deserved. It was not 
too much to say that the success or failure of a job greatly 
depended on the starter used. Speaking generally, whatever 
type of starter was used it should be of first-class mechanical 
construction, and the parts to be handled in its operation should 
be efficiently insulated. Metallic starters, when not encased in 
specified boxes, should on no account be mounted on inflam- 
mable supports, and main and switch boards should be sup- 
ported on iron frames or brick pillars. Many serious fires had 
been caused by the neglect of these important points. Having 
expatiated at soma length on the transmission line, he passed 
on to deal with the question of insulation of the cables. This 
required to be carefully gone into, and what would be suitable 
for one job might prove quite a failure in another. For mining 
work the writer's experience was that rubber cables were very 
unreliable, and paper-insulated cables covered with lead were 
not satisfactory. During many years’ connection with this class 
of work he had found that cables insulated with bitumen stood 
better in damp places than any other. Me. Scott afterwards 
briefly investigated alternating-current phenomena and machines 
iu their principal features of application in power work, and 
went on to say that so far very little single-phase plant had 
been installed for power purposes, as it had presented con- 
siderable difficulty in regard to motors. "There was, however, 
some likelihood of its early adoption in certa'n classes of work, 
such as railway electrification, although they need not look 
upon it as a great rival of the polyphase motor for some 
time to come. He was in favour of the revolving-magnet 
type, as the construction of the armature could be made a 
sounder mechanical job. The chief advantages presented by 
alternating-current machines were the absence of commutators 
and the ease with which high-pressurecurrents could be dealt with. 
If a stand-by exciting power was deemed necessary, Mr. Scott 
would advocate the eleotric lighting plant, which should be а 
direct-current set, built for the same pressure as the exciter, 
with sufficient margin of power and suitable arrangements for 
using it to excite the alternators. The polyphase type of motor 
best suited for mining purposes was the induction motor (or 
the asynchronous motor). Slot windings presented good features 
as regards winding aud repairs; the coils could be formed before 
being laid into the slots, and by using mica ducts the mechanical 
protection was very good. The power factor of these machines 
was, however, lower, as the air-gap had to be longer. "This was 
not altogether a disadvantage, as in colliery work a small air-gap 
was very liable to get choked. Some writers, and even some 
firms, advocated the squirrel-cage motor for all mining work, but 
the writer's experience was that for motors over 10 h.p. the 
slip-ring motor, with cased brush-gear, was a far more satis- 
factory job, and the additional risk introduced by the slip-ring 
was practically nil. He never recommended concentric cables 
for three-phase work, and advocated in connection with haulage 
work some suitable friction clutch on all gears, whether con 
tinuous current or polyphase, when the power became con- 
siderable. He was greatly in favour of starting large pumps 
through a by-pass, which he submitted had much to recom- 
mend it, and was a very inexpensive piece of work. Proceeding 
to consider the best type of generating plant suited to colliery 
work, he remarked that the type of engine which had found 
most favour with mining engineers was the horizontal slow-speed 
coupled compound, and there were many good reasons for this 
preference. Firat, the steam pressure in collieries was ve 
often not higher than 80lb., but even if it was 1001Ь. to 1201. 
the high-speed engine was not so economical as an automatic 
expansion-gear compound engine. Simplicity, aswell as economy, 
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a 
was one of the chief things to be aimed at. By providing an 


engine which the average colliery engineman could attend to 
and understand was generally of just as much importance as 
saving another pound of steam. In the case of large plants, 
say over 250 kw., or about 400 i.h.p., he would favour а direct- 
coupled set. It must be remembered, however, that direct- 
coupled sets for smaller power became very expensive in first 
cost compared on the basis of output, and unless due account 
was taken of the first cost when installing any scheme, the 
interest on capital invested would be a very high proportion of 
the cost of the units generated. It therefore seemed that for 
smaller powers of about 200 kw., although the efficiency of the 
rope-driven set might be a little lower than the slow-speed 
direct-coupled plant, it would be just as economical in cost per 
unit when the interest on the first cost was included in this 
figure. Many engineers advocated high-speed engines for 
colliery work, but he was of the opinion that, if space would 
allow, 16 would be better to put in slow-speed engines and 
rope-drive, even if their over-all efficiency was somewhat less 
(but this was not always so) The high-speed engine could 
only be economical at about its full load, as the valves had a 
fixed cut-off (which was set for the best results at full load), 
and at anything under this steam consumption per horse-power 
increased very much. Another point was that, when the 
bearings required taking up, а thoroughly skilled man was 
uecessary, as the fittings of these must be accurate or trouble 
would be experienced. The writer knew of many installations 
running most satisfactorily with high-speed engines, but for 
heavy haulage in collieries, which was what they must prepare 
for now, they were certainly not to be recommended. However, 
if high-speed engines were adopted, then they must be fitted 
with forced lubrication to all parts, as by this means the wear and 
tear was reduced toa minimum. The best lubricating oil was the 
only thing to be employed in this case, otherwise the wear was 
very great. The question of lightiog would usually crop up, 
and in most cases this should be done by a separate plant. It 
was often necessary to run the lighting plant week in and week 
out, and this could be best done by having a small set either 
belt driven or direct coupled. If the power plant was three- 
phase, the lighting should be at the same pressure as the exciters 
on the alternator shafts. Mr. Scott then gave a description of 
a large colliery installation—one of the largest in the country— 
erected under his supervision for the Tredegar Iron and Coal 
Company, at three of their pits in the Sirhowy Valley, Mon- 
mouthshire. This plant was for driving the whole of the 
haulage, both main and tail and endless ropes, also for pumping. 
Previously the greater part of this work was done by compressed 
air, and the remainder by steam, carried to the haulage gears at 
the pit bottom and some pumps in the shaft. Ав the output of 
the pits increased it became necessary either to increase the 
size of the compressing plant or to adopt some other means of 
power transmission. On the advice of Mr. Maurice Deacon, 
the consulting engineer to the company, it was decided to instal 
eleotricity, апа the three-phase system was chosen as being 
most suitable for their mines. The object of introducing 
three-phase current was that commutators could be entirely 
done away with, and in cases where slip-rings were necessary 
these could be effectually enclosed in a gas-tight box. 
Dealing with the magnitude of two of the three collieries, 
he pointed out that high-tension circuits were in use 
for transmission of power to what was knowr as the 
Bedwellty pits, some mile and a quarter distance. The 
foundations for the haulage gear and underground pumps 
had been specially constructed to meet the requirements of 
the South Wales collieries, as regarded the movement in the 
floors and walls due to squeeze and heave. It had been 
often put to electrical engineers at what distance from the 
boilers did it become better practice to adopt an electric motor 
in place of a steam-engine? This question had given rise to 
very many opposing views, but to the writer it did not seem a 
diffioult matter to decide. Ia the first place, it was obvious 
that the cost of power would be greater per horse-power at the 
dynamo terminals than at the engine crankshaft, and if they 
could use a steam.engine of the same class and efficiency as 
they used for driving the dynamo, and the distance from the 
boiler did not cause great condensation in the steam-pipes, 
then ít would not pay to put In a motor, which would require a 
dynamo to drive it, or, in cther words, to add two links in 
their chain. Therefore, if the power required was about 
100 h.p. or over, the factors which would decide whether an 
engine or a motor should be used would be the length of the 
steam-pipes and the class of load. If the load was intermittent, 
then the losses from condensation in the pipes bore a greater 
proportion to the horse-power developed than when the load 
was regular, and for this reason alone it was often advisable to 
put in а motor, which consumed no power when it was not 
running. The case of small engines was quite another matter. 
The average steam consumption of the best of them was not less 
than 601b. to 70lb. of steam per indicated horse- power, and in most 
cases ic was twice or even three times this amount. If these 
engines were scattered around the surface (the distance from 
the boilers need not be very great) the losses in condensation 


would be nearly as much as would keep the lot running at full 


load. To quote a case in point, the writer was asked to prepare 
a scheme for electric driving in a steelworks, and for this 
purpose he took some tests of the losses in condensation on 
nine small auxiliary engines, averaging about 10 h.p. each. 
The steam condensed in the pipes leading to these engines 
was measured, and found to be 3,604 gallons in 12 hours, 
and the coal used was 2j tons, which gave an evaparation 
of 8lb. of water per pound of coal. As the boilers were steam- 
ing easy, it was safe to say that in ordinary working the average 
evaporation was not more than 610. of steam per pound of coal, 
which was unwashed small. This meant that the coal used 
under ordinary conditions of working would be about 2 tons 
14cwt. in 12 hours for condensation in pipes to these engines. 
One only need work this out for the year to see how much was 
likely to be saved by adopting electricity in such а case. Trans- 
mission of power by shafting was, in most cases, а very wasteful 
method, and they lost, maybe, anything from 15 to 77 per cent. 
The average was, perhaps, abont 40 per cent. In one case in 
the writer's knowledge 15 h.p. was transmitted to a distance of 
265%. Two shafts, a reducing gear, and four belts were used, 
and from tests taken it was found that 3 h.p. was absorbed by 
shafting and belts. Of course, a motor in this case would soon 
pay for itself. Instances of this sort might be quoted by the 
dozen, but the writer believed that the economical advantages 
of electricity were fully realised by mining engineers generally. 
One other item might be mentioned, and that was the арргохі- 
mate cost of generating electric power. One saw some wonderful 
figures sometimes given as the cost of generation in some certain 
cases, but whether these included all the items which should be 
included it was difficult to say. In one or two installations 
with which the writer had been connected the costs had been 
carefully noted, and the units generated were registered by 
means of wattmeters, which, by the way, should be part 
of every installation. At a large steelworks in that district 
the power was generated by two high-speed direct-coupled 
engines and dynamos, each set being about 350 I. h. p., 
and one set was large enough to deal with the whole of 
the load, the other being kept as & stand-by. The average 
aunual consumption was about 300,000 units, and the cost per 
Board of Trade unit, including coal, oil, waste, and stores, two 
stokers, two drivers, three arc lamps aud motor attendants, 
one chief electrician, all arc lamp carbons and motor brushes, 
renewals of incandescent lamps, and all sundry materials con- 
neoted with the actual use of electricity, for the past 18 months, 
had worked out at 1°014. per Board of Trade unit. The cost 
of power at Pochin Pits, Tredegar, had been estimated at -434. 
per Board of Trade unit for an annual consumption of about 
300, 000 units per annum; this cost included all stokers', 
drivers’, and electricians’ time, and proportion of the chief 
mechanic's time for supervision. Another instance was Messrs, 
Dorman and Long steelworks, Middlesbrough, with which instal- 
lation the writer was connected for some considerable time. 
Here the annual consumption was something like 2,000,000 
uni's, and the cost per unit was 224d. Cheap power, however, 
was not the only advantage of electricity ; there were many 
others, such as higher vutput from machine tools when used in 
workshops, less wear and tear, and ease with which portable 
tools could be adopted. These and many other incidental 
advantages accrued from the use of electric power, and the 
writer ventured to think that before long even larger colliery 
installations than Tredegar would be seen in South Wales. 
During the past two years great activity had been displayed in 
England in the formation of large electric power companies 
dealing with extensive tracts of country, and covering, under 
their parliamentary powers, vast areas for the supply of elec- 
tricity in bulk. In cer: ain cases and under favourable condi- 
tions with regard to the district to be supplied the companies 
might meet with success, but this would greatly depend on the 
price at which they were prepared to supply power to the fairly 
large consumer. The cost at which these companies could supply 
would be largely dependent on the nature of the district, whether 
soattered or not, as it must be remembered electricity was not 
transmitted without loss, and the greater the distance between 
consumers the higher the price must be to make it profitable. 
For small works and factories requiring about 100 h.p. to 
150 h.p., it would, no doubt, be found that power from a com- 
pany at ld. per unit would be more profitable than putting in a 
plant and generating it in the works. In cases such as these 
the companies should have а good field before them. The 
writer did not think, however, that a company could generate 
and supply large collieries, requiring, say, 300 h.p., cheaper 
than the collieries could generate it themselves. In conclusion, 
Mr. Scott said that it was only by discussion that they could 
arrive at some genoral standard for colliery work, and there 
seemed to be great room for something of the kind, and added: 
that in thenon-condensing station it was noticeable, in cases which 
he cited, that the generating sets were only half tho size of those 
in the condensing station. All the engines were of the high-speed 
type, and these were in every way satisfactory under the severe 
conditions of continuous heavy loads. After five years' running 
the cylinder liners showed practically no wear. The individual 
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motor system had been tried largely in America, but he was 
inclined to think that a combination of the two systems was 
likely to prove best in the long run—i. e., to run all large tools, 
such as heavy planers, boring mills, and lathes by individual 
motors, and all the smaller tools in groups of five to eight, 
from a length of shafting, for which a 10-h.p. motor would 
usually be ample. 

The discussion on the paper was adjourned to the next 
meeting. 


Electricity as ‘‘The Motive Power of the Future.” 


An animated discussion took place on the views propounded 
by Mr. Horace 'D. B. How, A.M.I.E.E., on **The Motive 
Power of the Future,” which Mr. How declared would be 
** electricity." 

Prof. A. C. ELLIOrr, D.Sc. (South Wales and Monmouth- 
shire University College), recalled the fact that when it fell to 
his happy lot, 10 or 12 years ago, to devise an engineering 
laboratory at Cardiff he immediately resolved upon electrical 
driving—the first venture of the kind in the locality, though it 
was on a very small scale comparatively, and that for a satisfac- 
tory reason. But it did not satisfy him, for he was anxious 
for yet more substantial outcome, and he was now confident of 
realisation, for the antiquated things of the past had been super- 
seded, and they had automatic tools that could be run up to 
their proper speed and kept at it for hours. He insisted on the 
importance of having sufficient regulation. He referred to tests 
of bare and armoured electric cables as bearing upon their safe 
adoption ір fiery mines, and jocularly observed that it would 
seem that the word ** armoured " exercised in these connections 
much the same distracting effect upon some minds as the word 
** Mesopotamia " did upon the famous old lady in the story. 

Mr. STEWART (Abertillery) felt anxious to know what sort 
of engine Mr. How regarded as the one likely to be adopted in 
the future. They bad heard a good deal of the remarkable 
engine that was about to be put down for the Metropolitan 
Company in connection with what was expected to be one of 
the largest installations in the country, and he had himself to do 
with an installation in which the engineer advised them also to 
put down an engine of the same class. | 

Mr. В. Forpan (Newport, Mon.) did not conceive anyone 
would care to take a cable in the face of workings where the 
mine was considered dusty and fiery. But, on the other hand, 
he saw no objection to taking a cable to a colliery where one 
could without risk work with a safety lamp. Не advised, with 

to the electric cabling of good haulage roads, that the 
fixings should be out of the way of trams, and, subject to such 
precautionary provision, he saw no more danger in carrying 
electricity over the main roads than in carrying ordinary 
colliery lamps. Astothe use of high-speed engines, that was 
one of the most interesting issues in connection with the intro- 
duction of electricity underground. Colliery managers had no 
doubt been much in favour of slow-speed engines so far, but 
that was somewhat excusable, bearing in mind that they had 
been accustomed to them so many years; and again, it must 
not be forgotten that the mechanics at the coal-pits were not 
always as experienced as the men engaged on the staff of an 
engineering works. The great feat of engineering was not to 
repair an engine after it had broken down—anyone of them 
could do that—but to maintain the engine in fit and repaired 
condition as to obviate the harsher experience. High-speed 
engines would be difficult for the average man to understand 
for a little while, and that was where prejudice came in. But 
the difficulty would be in due time surmounted. He, personally, 
favoured the high-speed enginee, for they could be utilised 
in а very small space, and there were other considerable 
advantages. 

Mr. Howe replied to the criticism at some length. He 
believed that some years hence their engineers would all, to 
a large extent, be electricians—the next generation of engineers 
would have to be electrical men, and he had compiled his 
paper in view of this fact, and because he thought that many 
of their engineers knew nothing at all about the subject. He 
had no hesitation in attributing the prejudice to high-speed 

ines at collieries to ignorance of them. But this was no 
„fault of the engine itself. They had high-speed engines 
running all over the kingdom, and where collieries had 
not got pfoper men to look after them, why, for heaven's 
sake, get them. Efficiency was what they wanted. He 
strongly advocated turbines for collieries. Ав an electrical 
engineer, he would put down an armoured cable, polyphase 
machinery, and include switchgear to do any duty required 
in the most fiery mine in South Wales. Colliery engineers 
might not be so bold, but he was prepared to do what he said 
and work the thing for six months, and stay down himself, so 
confident was he in the feasibility of the proposal to apply 
electricity in mines. The fear of electricity arose from lack 
of knowledge of it. If colliery managers would say what they 
wanted, electrical engineers would do what was required. There 
was no problem in colliery work that he would be afraid to 


tackle, and he said this after having devoted a great deal of 
thought to the subject. There were heaps of places in South 
Wales where the application of electricity would mean 
saving the cost of the plant in about three years, and 
if the system was gradually applied at a worke, he was 
confident that the whole of the pits would be equipped 
in five years. The maintenance cost was not high, and he 
summed up the contrastive advantages of electricity as a 
motive power as fourfold—viz.: ia the transmission, high 
efficiency, reduced cost of attendance, and reduced wear and 


tear of machinery. Mr. Hugh Bramwell had pointed out that 


at several collieries in Westphalia winding engines were doing 
heavy work from depths up to 1,000 yards very successfully 
with electrical power, and had said also that he thought 
collieries in the future would be entirely equipped electrically. 
He (Mr. Howe) agreed with Mr. Bramwell, and predicted that 
in five years the present kind of winding engines would pretty 
well have died out ia South Wales. | 

Other contributions were made to the discussion on the paper, 
Priacipal Gulrrirus, of the South Wales College, having already 
expressed the belief that it was not beyond the resources of 
science to make arrangements by which the breaking of а cable 
would not yield a spark. ‘ 

A vote of thanks was accorded to Mr. How for his paper, 
and the debate, it was understood, again stood adjourned. The 
other subjects dealt with were outside the scope of electrical 
reference. 
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CHESTER ELECTRICITY ACCOUNTS. 

The total expenditure on capital account of the Chester 
Corporation electricity undertaking on March 25 last 
amounted to £105,924. Below we give abstracts of the 
accounts for the past year. 


Dr. REVENUE ACCOUNT. £ s.d. 
ahr! ß xd DER 1,657 5 9 
Oil, engine-room stores, etc, .................................... 566 11 
Wages at generating stations ......... CCC 1.097 14 9 
Repairs and maintenance of generating plant, eto.......... 496 1 1 
Repairs of transformers, etqqaqxz Pw... . 257 2 4 
Attending and repairs to public lamps 637 15 6 
Renewals of lamps nre воне irre pa nga 620 411 
Repairs of market lampse n . ꝗ 16 6 2 
Rents, rates, and ta xe . . . 480 14 0 
Salaries—engineer's department eee 657 19 7 
Stationery and printing . 8 0 1 
General establishment charges ẽ . 276 1 10 
Special charges — insurances, et 3õzt 110 1 1 

Total expenditure URN ERFURT A ТО 6,738 14 0 
Amount carried to net revenue account 6,599 8 5 
Balance carried to next account. . . 121 16 6 

£13,559 18 11 

Or. £ s.d. 
Balance from last account = 111 5 
Sale of current per m eteeeedddmdndndnmnn 9,286 17 0 
Pablie Пороро e qedcee rer cesa deed cumin st xo $9 eed 4E SR aa S 5,824 10 4 
Rental PE: M ————— 548 1 
Sale and repairs of lamps ................................... os 46 19 9 
Sale and repairs of other apparatus ........................... 5 78 
Repair and maintenance of market lamps  .................. 48 8 8 

£15,559 18 1 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Capital account—stock outstanding ........................... 55,894 18 11 
Loans on mortgages ————————— 40,924 0 0 
Stock redeemed from sinking fund ........................... 9,105 1 1 
Sündry dann 8 2,417 12 0 
Net revenue account—pbalance at credit ..................... 121 16 6 
Sinking fund account, fess amount taken out for redemp- 

tion of stock (£8,964. бз.) ................................... 2,222 9 6 
Reserve fund accound . 6,080 9 0 

£116,766 7 0 

Or. Assets. £ s.d. 
Capital account —amount expended for works 101,996 18 7 
Stores on hand ......... %%% cu ted енн 844 17 9 
Sundry debtors for current supplied ........................... 6,875 11 4 
Beouritios hell Жыйна вае НАНА 5 896 11 6 
Сазһ with treasurer i uses bores reor ea snas hee cu ve d Uer o RES Vn ИЕ 5,637 7 10 
/ĩôĩêĩèᷣ⁴ ꝛ 15 0 0 

£116,766 7 0 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity pus авг IT!; ⁰ 88 1,142,475 
: ublie lamps 549, 

Quantity sold Private consumers by meter .. 565,2 914,644 
Quantity used on works Z. re 139,477 
Total quantity accounted for. . 8 . 1, 142, 475 
Total maximum supply demanded (kilowatts) ) 627 


Number of public lamps: 173 arcs, 422 incandescenta, 
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ILFORD ELECTRICITY ACCOUNTS. 


The accounts of the Ilford Urban District Council’s 
electric lighting undertaking for the year ended March 31 
last show that the total expenditure on capital account on 
that date amounted to £97,757. Below we give abstracts 
of the revenue account and general balance-sheet. 


REVENUE ACCOUNT. 


Expenditure. £ s.d. 
Ооа] or other fuel—— HHH enne neon 2,664 8 0 
Oil, engine-room stores, eto . 316 17 6 
Wages at generating station .................................... 661 19 6 
Repairs and maintenance of generating plant, eto 535 18 10 
Repairs and renewals of mains ................................. 90 6 7 
Repairs and renewals of transformers, meters, etc. ...... 57 15 10 
Repairs and renowals of apparatus . 19 7 3 
Attending and repairs to public lamps 548 15 1 
Renewals of rr. 8 225 14 0 
Rates and takes e ee EE 149 0 0 
i, оа аена О А 94 11 0 
Salaries—Engineer’s department .............................. 541 19 6 
Accountant and clerical staff. . 250 01 
Stationery and printing 132 17 9 
General establishment charges . 559 17 9 
‘Law and parliamentary charges. Ro cess КУ 49 3 0 
Fiat! 8 141 16 10 
Insurances, c,,... 88 54 6 
Expenses for certification of meters. ͥ 78 8 4 
Total ex penditure . . e 6,727 14 1 
Amount carried to net revenue account 5,420 17 2 
Balance carried to next account to provide for bud debts 150 0 0 


£12,298 11 3 


Cr. Income. £ s.d. 
Sale of current per meter ....................................... 7,265 15 8 
Rental of meters, eto. ............................................. 598 3 4 
Pablo ЛП ИШ qc 5,695 0 5 
Trams department (current supplied) .................. . 209 16 2 
Private work and miscellaneous..................... . 50114 0 
Stores In ,,,; ⁰ 230 1 8 

£12,298 11 3 
GENERAL BALANCE-SHEET. 
Liabilities, £ s. d. 
Capital accouunlgddgdd v e 94,478 10 2 
Sandry ereditorsss . 816 12 10 
Balance at credit of net revenue account... ꝗ 104 14 6 
Cash due to treasurer and enginee n . 5,478 16 2 
£98,878 15 9 
Assets. £ s. d. 
Capital account . e 72,019 0 0 
Stores on Һар ........................... 1111 250 1 8 
Sundry debt азан канааа кнн VENAE EU UY 5,981 19 7 
Ohe ebe рука ЕД аиы ра» 163 13 2 
Cash with treasurer and in hand .............................. 22,495 19 4 
£98,878 15 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. unit 915,645 
Public lamps ........................ 537,952 
Quantity eld Pate. CCC " 126 772,188 
Private consumers by meter 411,645 
Quantity used on works............ his Des os ante ПУА 38,295 
Total quantity accounted for ...................................... 810,485 
Quantity not accounted for ......................................... 105,160 
Total maximum supply demanded (kilowatts) ) 805 


Number of public lamps: arcs, 44 ; incandescents, 807. 
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NOTTINGHAM ELECTRICITY ACCOUNTS. 


In the accounts of the Nottingham Corporation elec- 
tricity department for the year ended March 51 last, the 
total expenditure on capital account is given as £374,478, 
Abstracts of the revenue account and general balance- 
sheet are given herewith. ‘ 


BALANCE-SHEET, 

Liabilities. £ sd. 
Capital des leger tieien aani 229,581 4 1 
Consolidated stock (redeemable) ......... .............. .. 74,555 19 8 
Bundry Creditor sss 8 6,751 18 10 
General district rate account . них UN 6,000 0 0 
Amount set aside for redemption of consolidated stoc 7,975 3 9 
Consolidated stock purchased and cancelled ...... ..... 765 18 9 
Repayment of loans аесойпп&................................. 21,426 0 0 
Reserve fund account . 15,480 18 11 
Cash due to treasurer and in hand dd... 45,518 12 8 


£408,031 16 8 


Assets. £ s. d. 

Capital expenditurrtt e 262,915 15 9 
Tramway purp es оков а танана 111,565 6 0 
Btoresin WAN lll. ж.ж» 2,696 5 9 
Sundry debtors: ыла саи Lee e EL D бааары 22,881 9 5 
Proportion of sinkiug fund investments .................. 7,975 3 9 
£408,031 16 8 

REVENUE ACCOUNT. 

Dr. Expenditure. £ d. 
Coal ——  —— E ꝗ ea: 10,854 10 2 
Oil, waste, and эгта{ег.......................................... 2,219 7 10 
bir. eer 5,655 35 2 
Repairs and maintenance .................................... 2,275 0 8 
ji. PM T 289 11 0 
Repairs, maintenance, etc., of mains 295 18 9 
Public lamps, attending and repairs ..................... 164 7 4 
HB oir АКЕ retos ОРЕН ИСЕЧЕ ере ИРАМ 1,418 15 0 
Rates and tazes .................................... = EN VEN 4,120 15 8 
Insurance ............... %%%CCͥͥͤ ĩðVWwà ( кои 219 17 2 
SD m mmm d E T 2,305 4 6 
Printing and вїайопегу..................................3]у[у[у[ү 112 14 9 
Establishment and other charges .......................... 825 18 7 
„ eT -—'— 200 
Consolidated stock, management charges, eto. ......... 95 6 1 

28,852 8 5 

hine. P 6215 1 
28,915 3 4 

Balance carried to net revenue account ... ............. 51,695 14 7 
£60,610 17 11 

Income. £ ad. 

Sale of en ни re PEU UNT 58,047 3 1 
Feed sss ⁰ 8 1,287 6 6 
Rental of met., MORE e diens 865 15 O0 
Public lamps, attending, and repairs ..................... 18111 1 
Connections to consumers’ premises bises 110 9 5 
COLOR БИРЕСЕ . ⁵v ИН ИКИ eeu elut 9 12 0 
DI MEC s 109 1 0 


£60,610 17 11 


— - = < — — — — — 


WOLVERHAMPTON ELECTRICITY ACCOUNTS. 


Following is the abstract of the electricity supply revenue 
account of the Wolverhampton Corporation for the year 
ended March 31 last. The total expenditure on capital 
account on that date amounted to £156,998. 


REVENUE ACCOUNT, 


Dr. Expenditure. £ s. d. 
p ß 0 5,500 18 4 
Oil, engine-room stores, etw Uᷣ ꝛk . q4 656 18 10 
Wages at generating statiſũnekèn[s . ͥ 1,639 17 10 
Repairs and maintenance of generating plant, еќе.....:.... 965 12 8 
Changing over system of distribution ........................ 657 8 4 
Repairs and maintenance of mains ........................... 647 4 9 
Attending, repairs, and carbons, public lamps 245 1 2 
FE / ꝛT— 56 18 6 
Rates and te.... кж dese 352 15 9 
Salaries—Engineer’s дерагішепё .............................. 967 1 1 
Accountant's staff (proportion. - 50 0 0 
Stationery, printing, eto. ............ n eene 141 6 1 
Cost of management of Corporation redeemable stock ... 139 15 6 
General establishment charges ................................. 157 12 2 
Inn 149 1 8 
Bad debt арна ——— T, 1115 6 

10,087 3 2 

Amount carried to net revenue account 11,060 3 0 
Balance carried to next account 50 0 0 
£21,197 6 2 

Cr. Income £ s. d, 
Balance from last account. Ue . 50 0 0 
Sale of current per meter.... ............................-........ 19,452 8 11 
Public lighting—Street arc lamps . =... 1,283 15 0 
Incandescent Iampdre n 2 . 54 14 1 
Rental of motors: ose oce niin анат оао cases 611 7 
Rental of meters, et ee . ã. 320 15 1 
Work executed on account of customers 49 1 6 

£21,197 6 2 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units—ͤu—U—UP l , 104,684 
Quantity Public lamps 85,765 
sold Private consumers by meter and 1,624,639 
fraction ioi oed cope cod rox odds 1,538,874 
Quantity used on works eee E nr . 182,512 
Total quantity accounted for— . 1,807,151 
Quantity not accounted for............. 22. . 297,555 
Maximum load observed (КїЇЇозга{Їв)..........................›... 1,190 
52-watt lamps connected . 54, 578 


Number of public lamps: arcs, 55 ; incandesoents, 22. 
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NOTES. 


Correspondence Iastruction.—Elsewhere in this 


issue is а notice that instruction by letter in mechanical 
and electrical engineering can be obtained from Prof. 
Jamieson, Kelvinside. 


instruction—such as the various classes held in the large 
owns in the United Kingdom. 


The Motorcar Bill.—This Bill, which has now become 
law and will come into force the 1st of next year, can be 
viewed from two standpoints. The owners of motorcars 
look upon it as а failure in spite of the fact that the 


higher speed of 20 miles an hour is legalised on country 


roads. This higher speed, however, is accompanied with 
other restrictions which are irksome to the expert motorist. 
From the publie point of view we think the Bill moves in 
the right direction, in that it will prevent undue harassing of 
motorcar owners by magistrates who lack judgment and are 
biassed. This Act also makes drivers responsible for any 
recklessness irrespective of the actual speed at which the 
ear is going. In our opinion the Automobile Club has 
done more to prevent reckless driving than the new Act, 
and its plan of expelling from membership any who have been 
proved to drive at excessive speeds will have an excellent 
effect. 

Wireless Telegraphy Conference.—This inter- 
national conference, held at Berlin, has now concluded its 
labours, and it has received the thanks of the Imperial 
Socretary of State for the German Post Office, speaking 
for the Emperor. The results of the conference have been 
embodied in draft regulations for the control of wireless 
telegraphy, which will now be submitted to the various 
Governments represented at the conference. The conclu- 
sions of these regulations are to be treated as confidential 
but it is asserted that they advocate the Government 
control of wireless telegraphy in all countries. The members 
attending the conference had every facility offered them by 
the German companies for seeing the German systems of 
wireless telegraphy. Another interesting experiment was 
one by Mr. Schmidt, who showed an instrument that 
enabled a station using one system to be attuned to the 
stations of any other system, so as to secure interchange of 
signals. In other words, he showed that he could interfere 
with the secrecy of any system now in commercial use. 
The final solution of the international question of wireless 
telegraphy has yet to be arrived at. 


Electric Railways.—Colonel Mellor, speaking as 
chairman at the recent half-yearly meeting of the Metro- 
politan Railway Company, gave some interesting figures 
as to the advantages which that railway and its patrons 
would derive from the conversion of the system to elec- 
trical working. He spoke on the assumption that the line 
would carry some 50 million passengers per annum, and 
that each passenger would use the train for two journeys 
of 12 minutes per day. It then follows that by the reduc- 
tion of the time required to run round the circle from 
70 minutes, as at present, to 50 minutes by electric traction, 
the railway would save its passengers no less than the 
equivalent of 300,000 working days of 10 hours each per 
annum. The time so economised is valued at 3s. 4d. per 
day, and makes a saving of £50,000 to the travelling 
public. Quite apart from this, the increased speed would 
add 30 per cent. to the capacity of the line, of tbe rolling- 
stock, and of the permanent way. The chairman's esti- 


mates seem to us well within the mark, and we trust that 


This class of instruction is of 
great value to those students, whether in the electrical or 
mechanical branches of the profession, who by reason of 
their employment are isolated from the usual means of 


p 


the time will soon arrive when it can no longer be said 
that only those who must patronise the tunnels of the 
Metropolitan Railway Company. 

New Annunciator System. —A new annunciator 
system has been designed by Mr. R. Dachsel, with the 
idea of reducing the number of circuits required, and which 
is described in the Elekirotechnischer Anzeiger. With the 
ordinary system each button requires one independent 
wire, though many may be grcuped together on a common 
return. In the new arrangement two or more return 
circuits are used. The buttons are then grouped so that 
those having the same return circuit are connected to 
separate outgoing circuits, and those on the same outgoing 
circuits are connected to separate return circuits. Thus, 
supposing there are four buttons, four lines are required, 
two outgoing and two return. There is an annunciator 
drop in each circuit. Those on the outgoing circuits show 
numbers, those on the return showing colours. Thus, if 
button No. 1 is pressed, a drop falls showing two numbers, 
1 and 2, on different coloured backgrounds. A second drop 
opens showing one colour, indicating that that number 
having the same coloured background as the second drop 
is the number of the button which has been pushed. The 
system hers outlined is the simplest form, as a combination 
of three or more numbers to a drop, or three or more 
colours, enables a further saving of wire to be made. 

Radium and Cancer.—Dr. Alexander Graham Bell 
bas in a letter to Dr. Sowers, a physician of Washington, 
made a suggestion which may lead to good results. He 
said in the letter: ^I understand from you that the 
Róntgen X-rays, and the rays emitted by radium, have 
been found to have а marked curative effect upon external 
eancers, but that the effects upon deep-seated cancers have 
not thus far proved satisfactory. It has occurred to me 
that one reason for the unsatisfactory nature of these latter 
experiments arises from the fact that the rays have been 
applied externally, thus having to pass through healthy 
tissues of various depths in order to reach the cancerous 
matter. 'The Crookes tube from which the Róntgen rays 
are emitted is, of course, too bulky to be admitted into the 
middle of a mass of cancer, but there is no reason why a 
tiny fragment of radium sealed up in а fine glass tube 
should not be inserted into the very heart of the cancer, 
thus acting directly upon the diseased material. Would 
it not be worth while making experiments along this line?” 
To this letter Dr. Sowers replied: “ The suggestion which 
you make in regard to the application of the radium rays 
to the substance of deep-seated cancor I regard as very 
valuable. If such experiments should be made I have no 
doubt they would prove successful in many cases where we 
now have failures.” 

Motorcar Reliability Trial.— The fifth annual 
motorcar trials organised by the Automobile Club are to 
be held this year from Sept. 18 to 26, inclusive. The 
trials will be of reliability and not speed. Elaborate rules 
have been drawn up, whereby over 130 cars, each of which 
will be undor the continuous observation of an official club 
observer, will cover 1,019 miles at slow touring speed. It 
will be the observer's duty to note every stoppage for 
repairs or adjustments, and even for filling the petrol tanks, 
so that an absolutely reliable report will be obtained as to 
the performance of the cars over that distance. Such a 
test should go far to prove to the public that designs which 
have been suggested and proved by recent races have been 
put into practical shape for ordinary touring purposes. In 
addition to considering ordinary reliability, a number of 
other points are to be taken note of in making the awards 
for these trials. Probably the one which will be the most 
appreciated by the British public is the award of marks for 
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absence of dust raising. There is no doubt that this is one 
of the most serious objections, from the public point of 
view, to the more general use of cars, and the effect of 
these trials will be to draw the attention of the makers to 
this important question. The routes of the trials will extend 
from the Crystal Palace to various seaside piaces and back 
on the same day, so that a large number of people will 
have an opportunity of witnessing the performance of the 
cars during the trials. The places to be visited include 
Margate, Folkestone, Eastbourne, Bexhill, Brighton, Worth- 
ing, Southsea, and Winchester. 

Radium.—Sir Oliver Lodge, writing to the Times under 
the date of Aug. 14, points out that “all the known pro- 
perties of radium are consistent with the hypothesis that 
а rearrangement of parts is going on inside the atom, and 
that it is not a case of chemical action in the ordinary 
sense at all. There is no difficulty in accounting for the 
energy in this way.” Incidentally, he mentions that he is 
struck with the dependence of the populace on “ the daily 
Press for their scientific interest and information. In 
France it appears that many educated and professional 
persons have barely heard of the existence of radium, and 
the name of Mme. Curie means nothing to them. They 
are, indeed, in the position of English people in 1868-95 
with respect to the discoveries of Hertz and his successors, 
a subject which the Press did not happen to take up until it 
was popularised by an application to telegraphy. In the 
equally important matter of radium, however, the British 
publie have had their interest stimulated and have been 
kept well informed—largely through the agency of the 
Times.” We quite agree with him in this last respect, that 
you eannot get а non-technical publie to read the technical 
Press, but they will absorb a certain amouct of scientific 
knowledge if it is mixed in with other information. 
Unfortunately, unlike the Times, some of our daily papers 
cannot be said to give scientific information in, their 
columns. We mean that their science notes are too 
frequently incorrect and too often directly contributed by 
unscientific inventors, who have as little real knowledge 
on the subject on which they write as the editors who 
accept the copy. 

Electro-chemical Industries.—A review of the 
progress made in electro-chemistry and electro-metallurgy 
will soon convince anyone that electricity is revolutionising 
certain of the chemical industries. It is to Niagara that 
one must look for the most advanced improvements in this 
direction, as the cheap power that can be obtained there 
is also accompanied with other local advantages such as 
are not enjoyed by those power undertakings in less 
highly-developed countries. Amongst the successes at 
Niagara is the manufacture of carborundum, which is 
displacing to a large extent other abrasive material. This 
is especially so in connection with the steel trade, and it 
is said that the steel industry alone takes 75 tons of 
carborundum per month. Aluminium is now manufactured 
wholly in electric furnaces, but the spread of the aluminium 
industry is not quite so fast as had been hoped. Its posi- 
tion as a successful competitor of copper has been threatened 
by the fall in the price of that metal. Another commercial 
undertaking at Niagara is the manufacture of phosphorus 
in an electrical furnace from phosphate mixtures. Artificial 
graphite, produced electrically, is a product which has now 
reached the commercial stage, and this graphite is now 
being manufactured in very large quantities. The return 
for 1901 showed a production of almost 1,000 tons, and 
the increase since then has been marked. In the elec 
trolytic production of caustic alkalies and chlorine, the 
new industries have to face & widespread monopoly, but 
even here the electrical undertakings have reached com- 


mercial stages, although they produce but а very small 
percentage of the large total of these materiale required. 
Other processes now in course of development promise 
wide fields for the use of cheap electrical energy, and also 
that electrical industries will in time replace the many 
more roundabout chemical processes used up to the present. 

The British Azsociation. —More information is now 
to hand as to the programme of the forthcoming meeting 
at Southport. The first general meeting will be held on 
Wednesday, Sept. 9, at 8.30 p.m. precisely, when Sir 
Norman Lockyer, K.C.B., F.R.S., president-elect, will 
assume the presidency, in succession to Prof. James Dewar, 
M.A., LL.D., D.Sc., F.R.S., and deliver an address. Оп 
Thursday evening, Sept. 10, at 8.30 p.m, there will be a 
soirée, On Friday evening, Sept. 11, at 8.50 pm, a 
discourse on ''Man as Artist and Sportsman in the 
Palwolithie Period" will be delivered by Robert Munro, 
М.А, M.D., LL. D., FRS.E. On Monday evening, 
Sept. 14, at 8.50 pm., a discourse on “The Old Chalk 
Sea, and some of its Teachings ” will be delivered by Dr. 
Arthur Rowe, F.G.S. On Tuesday evening, Sept. 15, at 
8.30 p.m., there will be a soirée. On Wednesday, Sept. 16, 
the concluding general meeting will be beld at 2.30 p.m. 
A good programme of excursions has been arranged, and 
these will, if the weather is propitious, be much enjoyed 
by those present. This year the presidents of the various 
sections are as follows: for Section A, which deals with 
mathematics and general science, Mr. Charles Vernon 
Boys, F.R.S.; Section B, dealing with chemistry, Prof. 
Walter Noel Hartley, D. Sc., F.R.S.L. and E.; Section С, 
on geology, Prof William W. Watts, M. A.; Section D, on 
zoology, Prof. Sydney J. Hickson, M. A, D. Sc., F. R. S.; 
Section E, which takes geography, Captain Ettrick W. 
Creak, C. B., R. N., F. R. S; Section F, dealing with economic 
science and statistics, Mr. Edward W. Brarrook, C. B.; 
Seetion G, on engineering, Mr. Charles Hawkesley, 
M. I. C. E.; Section H, on anthropology, Prof. Johnson 
Symington, M. D., F. R. S., F. R. S. E.; Section K, which has 
botany for its subject, Mr. Albert Charles Seward, M. A, 
F. R. S.; and Section L, dealing with educational science, 
Sir William de W. Abney, K. C. B, D. C. L., F. R. S. 

The Paris Disaster. — The lamentable disaster on 
the Paris Metropolitan Railway, to which we referred in 
our last issue, may or may not be looked upon as due to 
electricity, according to the care which is taken to examine 
the information at hand. We notice that the engineer of 
the line took the same view of the matter that we did— 
1.е., that the disaster was caused by the officials who ordered 
the burning train to be pushed forward along the line into 
a tunnel, instead of shunting it on to sidings in the open 
air provided for the very purpose of housing disabled 
trains. То the editor of the Lancet the other point com- 
mends itself. He is always great on short-circuits, and in 
the present instance writes on “the fearful results that 
might arise through a diversion of the electric potentials 
on electric railways.” The editor is so far wide of the 
truth that he concludes, “There is little doubt, therefore, 
that the defective motor was the cause of a disastrous 
short-circuit, with the result that the train and the 
succeeding trains caught fire in the tunnel.” The evidence 
is clear that the train was on fire before it entered the 
tunnel, and that the loss of life was due practically to the 
spreading of the fire along the train by its motion through 
the air. As we wrote after the Liverpool affair we would 
again write: that electric traction is, per se, more safe than 
any older means of locomotion. It seems likely that there 
may be considerable friction between the municipal 
authorities of the city of Paris and the Metropolitan 
Company over the recent disaster. In the first instance, 
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the tunnels were constructed by the city, we believe, to 
the designs prepared by the advisers of the city, and the 
Metropolitan Company was only responsible for the 


electrical installation and for the capital charges incurred 


by the municipality. The question, then, as to whether 
the tunnels are properly constructed with sufficient air 
ventilation and air shafts, is one which lends itself to 
litigation between the two parties as to which is mainly 
responsible for the recent regrettable loss of life. 

Radium Researches.— Investigations on the behaviour 
of the emanations from radium are being carried on by a 
large number of expert scientists. The advantage of the 
independent investigations thus being carried out, together 
with the mutual discussion of the resulta obtained, should 
do much to clear up the mysteries of these emanations and 
the peculiar properties of radium. A brochure just issued 
from the Proceedings of the Royal Society contains four 
important papers on this subject. Amongst the con- 
tributors of these papers are Lady Huggins, Miss 
Willcox (of Newnham College), Sir William Ramsay, 
and Mr. Soddy. The first named, in conjunction with 
her husband, Sir William Huggins, endeavoured to obtain 
the spectrum of the spontaneous and luminous radiation 
from radium at ordinary temperatures. A preliminary 
prismatic examination of the glow from pure radium 
bromide was made by eye, when a very faint spectrum was 
noticed. Photography was then invoked in order to obtain, 
if possible, a record of the blue, violet, and ultra-violet 
regions of the spectrum. Ultimately, with an exposure of 
72 hours, a negative was obtained, consisting of eight 
bright lines and at least eight faint lines, together with a 
misty trace of continuous spectrum in the blue region. 
The final result, so the authors say, has shown, quite 
unexpectedly, that the seven strongest lines in the new 
spectrum agree not only in position, but also in relative 
intensity and сһагаеѓег, with bands of the spectrum of 
nitrogen, and, further, that nearly the whole of the ultra- 
violet radiations appear to come from nitrogen. Addi- 
tional photographs are, however, to be taken with a 
longer exposure, when “16 may be that indications of 
helium, and possibly of radium itself, may be forth- 
coming." The last two named experimenters investigated 
the connection between the radium emanations and 
helium. They affirm that from spectrum analyses the 
helium always ‘accompanies the radium emanations. 
The characteristic lines have been observed, identical in 
position with those of a helium tube thrown into the field 
of vision at the same time. Sir William and his co-experi- 
menters extract the emanations by the aid of a special 
pump, and deal with it as they would a gas, condense it in 
a U-shaped tube, surrounded by liquid air—a cold of about 
190deg. C.—and even “wash” it with another gas, while 
the passage of emanation from place to place through glass 
tubes can be followed by the eye in a darkened room. The 
communications which are supplementary to these papers 
include one by Mr. W. B. Hardy and Miss Willcock, referring 
to the influence of the rays from radium upon chemical 
change, and other actions. Tubes containing a solution of 
iodoform in chlorophyll were enclosed in a box of black 
cardboard, and they remained unchanged for 60 hours. On 
placing the box over radium bromide the tubes became 
purple in about 10 minutes. Further instances of chemical 
decomposition are given. Lastly, there is a paper by the 
Hon. R. J. Strutt, a son of Lord Rayleigh, on the most 
penetrating rays of radium. Altogether, some notable 
advances are indicated by these authors in their respective 
departments. 

Variable Speed Control.—Mr. Wm. Cooper read a 
valuable paper before the recent Chicago convention of 
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the National Electric Light Association, in which he com- 
pared the relative advantages of electrical and mechanical 
methods of variable speed control for general power 
purposes. The conclusion he arrives at are instructive, 
and in the following we abstract some of the most 
important. In the first place, in the installation of a new 
manufacturing plant in which machinery will be used that will 
require to be used at varying speeds, the methods employed 
should be considered in about the following order: first, 
what system will assist in yielding a maximum output 
from the machinery installed; second, the comparative 
costs of the different methods installed. Usually, in the 
consideration of the advisability of installing any certain 
method of operation, the questions are put in the reverse 


-order to that given above, the question of cost being 


wrongly: placed before that of output. Great care should 
be exercised in the selection of motors for different 
machines to determine whether the horse-power required 
is practically constant or varies with the speed. In most 
machines of a reciprocating action—slotters, shapers, 
planers, etc.—the power required varies with the speed, as 
the power is consumed in the reversals of the machines, 
and not in the actual work being done. In cases of this 
kind, the motor will be called upon to do its maximum 
work at the maximum speed of the machine, while in the 
case of machines in which the work performed is constant, 
irrespective of the actual speed of the machine itself, the 
power required to drive it will be practically constant 
throughout the entire range of variation. In machine- 
shop tools, such as lathes, boring mills, milling machines, 
etc., this condition existe. When the range of different 
volteges impressed upon the armature of the motor, and 
the range through which its speed is changed by changing 
the amount of magnetism in its field, are properly 
apportioned, the minimum sized motor for a given 
total speed variation is obtained. To get the 
minimum speed we must use some other method than 
field control, because the field is already up to ite 
maximum strength, and we therefore introduce a lower 
voltage. The ratio that this lower voltage bears to the 
normal voltage is the same as that which the lower speed 
bears to the normal speed. By the combination of multi- 
voltage and field control we are able to use the minimum 
size of motor for the given work. In conclusion, the 
author presents the following few simple rules for use 
in determining the relative size of motors for constant 
horse-power application: (1) the total range of speed, 
using both variable voltage and field regulation, will be 
as the square of the range of voltages; (2) the change in 
horse-power will be directly proportional to change of 
voltage impressed on the armature, the field being 
constant ; (3) the change in horse-power by change of 
field strength will be inversely proportional to the change 
in speed, the voltage on the armature remaining constant ; 
(4) the relative size of the motor, as referred to the 
maximum speed, will be directly proportioual to ite speed 
variation, when using variable voltages; (5) the relative 
size of the motor, as referred to the maximum speed, will 
be as the square of the speed variation when using field 
regulation. 

Electric Batteries with One and Two Elee- 
trolytes.—In a paper on the above subjeet recently read 
before the French Academy of Sciences, Berthelot discusses 
the general relations existing between the E.M.F.'s of the 
various elements with equal or different electrodes and 
electrolytes. These relations may either be of a general 
character, being a consequence of the general laws of 
electricity, or else constitute special laws established on 
more or less sure hypotheses, and requiring confirmation 
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by experiment. The results recorded in the present paper 
are relative to measurements made after the equilibrium 
corresponding to normal initial conditions was established 
i.e. before any noticeable disturbing phenomena due either 
to polarisation, or to an alteration of the metals; or, 
finally, to a progressive mixture of the electrolytes 
through the partition wall of porous vessels had occurred. 
The author first discusses elements made up of a single 
electrolyte, two different electrodes and two wires of the 
metal of one of the electrodes. Berthelot confirms for the 
case of several elements, the electrodes of which (M, M’, 
М”) consisted of zinc, copper, and platinum respectively, 
and where the electrolyte was a solution of the different 
salts, acids, or mixtures of both, the relation 
E, +E, =E, 

as derived from the equations 

Е, =М | А+А | М'+ M’|M, 

EZ = M'“ А+А | М+М" |M, 

Е. = М | A+A | М+М” | М. 
This formula, deduced in virtue of Volta’s law, is con- 
firmed in the case of the following substances: H,SO,, 
KCl, H,BO, ZnCl, ‘2KCl+Na,A,S,, 2NaCl+K,SO,, 
2NaCl + ZnSO, As regards elements with two elec- 
trolytes A and B, there may be formed nine different 
elements from three different electrodes, three having 
equal and six different electrodes. Now it may be seen 
that 

ЕМЕ (M A B M) E. M. F. (M’ A B M)= 
E. M. F. (M A B M) E. M. F. (M A BM’), 


corresponding additional relations being deduced in E 
similar way. The whole of Bertbelot's experiments shows 
these laws to be true. 


Hull Telephones.—]t wil be remembered that the 
fight between the Corporation and the National Telephone 
Company at Hull, has by no means been confined to the 
ordinary scope of competition. The Corporation had an 
agreement with the company with regard to wayleaves 
which they could terminate, and this has placed them in a 
better position when arranging for intercommunication 
between the Corporation exchange and the National 
system. Ав а result of lawsuits and lengthened negotia- 
tions the following agreement has been accepted by both 
parties—z.c., That in consideration of the National 
Telephone Company withdrawing their appeal and agree- 
ing to mutual free intercommunication between their 
subscribers in the Hull area and those who may join the 
Corporation system, and also mutual intercommunication 
between the latter and the subscribers of the company in 
other towns through the trunk wires of the Postmaster- 
General without any terminal or other charges being made 
by either the company or the Corporation, the Corporation 
shall continue present and future underground wayleaves to 
the company until the expiration of the company's licence 
in 1911, on the terms of the agreement of March 18, 1899, 
except that the payments under such agreement shall be 
reduced by one-half as from March 18 next, the cost of 
the necessary junction lines to be borne equally by the 
company and the Corporation.” We are of opinion that 
as the result of our discussion with the representatives of 
the company that, in the event of the Corporation not 
entering into competition at present, an alternative proposal 
could be effected on the following basis: (1) The company 
to forthwith introduce (in addition to the existing party 
lines and other services) a measured service tariff on the 
following scale: £5 to cover 600 calla per annum; £6, 
1,000; £7, 1,600; £8, 2,100; £9, 2,600, all inward calls 
to be free, and excess local calls to be charged for at the 


rate of 1d. per call. (2) The unlimited rates to remain as 
at present; and (3) the company to pay for the under- 
ground wayleaves the full charges mentioned in the agree- 
ment of March 18, 1899. In spite of this agreement, we 
believe tbere is to be considerable opposition at the forth- 
coming enquiry over the municipal loan for telephone 
purposes. 

Atmospheric Electricity.—In a recent report of the 
United States Weather Bureau some interesting experi- 
ments are described which had for their object the 
determination of the normal distribution of electrification 
in the atmosphere. The investigators bave used, like 
Franklin, a special kite as a means of determining the 
electrification of different strata in air. The cord which 
held the kite was wound spirally with a fine copper wire 
attached to an electrometer, so that, by the usual optical 
methods, accurate readings of the electric intensity at any 
height could be obtained. The most notable results 
recorded are that the higher regions of the atmosphere— 
viz., from 7,600ft. to.12,300ft. above sea-level—are always 
in an electrified condition, and that the electric intensity 
is very greatly increased during showers or thunder- 
storms. In perfectly calm weather the needle of the 
instrument moved forward or backward as the kite rose 
or fell in the air, showing that the electric intensity varied 
with the altitude. A detailed account of the electrical 
state of the atmosphere during a storm is given. Under 
such conditions a torrent of sparks could be drawn 
from the conducting wire, but the current was not 
enough to light up an incandescent lamp of 105 
volts. In other experiments the water-dropping collector 
was used, especially in investigating the distribution 
during a thunderstorm. Here, at one moment, the 
electrometer would show that the atmosphere had a 
strong positive electrification ; this would increase until a 
flash of lightning occurred, when the needle would oscillate 
violently, finally showing a strongly negative condition. 
The intensity of electrification at any one point during a 
storm depends upon its distance from the storm area. The 
constant existence of some electrical condition in the atmo. 
sphere lends interest to enquiries as to the extent of the 
earth’s electric field. Investigations at the highest altitudes 
it is at present possible to reach seem to show that the 
upper limit is in the area between 10,000ft. and 15,000ft. 
above sea-level. Above this area the electric potential may 
be regarded as constant. The cause of this phenomenon 
has not yet been satisfactorily elucidated, and various 
theories have been brought forward to account for it. These 
all agree in regarding friction between particles of the same 
or different materials, such as water and air or water and 
ice, ав the initial cause. These researches seem to indicate 
that the impact of rain on the surface of a lake or sea, or 
even the wind blowing on these surfaces, produce elec- 
tricity, which may be the initial cause of thunderstorms. 

Three-Phase Transmission Systems.—The recent 
paper read by Mr. Blackwell before the Niagara Con- 
vention of the American Institution of Electrical Engi- 
neers had for its subject the consideration of various 
systems of multipbase transmission mains and the question 
of earthing various portions of the same. In the course of 
the discussion, Mr. Peck showed that the added responsibility 
of earthing is mainly concerned with the voltage distortions 
which result from the short-circuiting of transformers by 
grounding or otherwise. The effect of the distortion thus 
superinduced may be great enough to more than double 
the voltage across certain of the lines under certain condi- 
tious and with certain connections. To catalogue the con- 
ditions and their effects would be to cite bodily Mr. Peck's 
tables, to which reference should be made for particulars. 
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Some things, however, are worth noting. Either pure star, 
grounded generator and all, or pure mesh connections are 
safe enough from abnormal voltages. Of the mixed 
systems in common use, most sre somewhat liable to the 
chance of getting abnormally high voltages on some part 
of the circuit, of which the chance of a short-circuit on a 
raising transformer is the most likely cause. With one 
branch of a raising mesh out there is a beautiful chance for 
trouble ahead. The moral is that the high-voltage trans- 
formers must be kept out of misebief by particular care. 
In ordinary practical operation the crippling of a raising 
or reducing transformer puts the circuit so thoroughly out 
of business that the distribution of voltages becomes a 


matter of secondary importance anyhow. Any system of. 


operation which saves copper is liable to serious derange- 
ment of the voltages in its respective parts, and in using 
such a system, whether the common three-wire or some 
strange and complex polyphase system, it ought to be 
7 distinctly understood that one has to pay a reasonable 
price in care for the saving in cost of conductors. In the 
early days of the three phase system it was a constant 
source of joy to the unregenerate to see the continuous- 
current contingent, whose daily food was balancing and 
boosting, howling about the dreadful result of unbalanced 
load on a three-phase system. It is doubtless true 
that with the feeder drop common in direct- current 
praetice, а three-phase distribution would be in а bad 
тау; but this is all ancient history now, and we recur to 
the grounding question. Our contemporary, the Electrical 
World, adds: “Та our opinion, considered merely as а 
safety precaution, the grounded neutral is decidedly to be 
recommended. It unquestionably requires a little more 
care than an ungrounded system, but it reduces the main 
risks very materially. Incidentally, it allows the safe use 
of working transmission voltages which otherwise would 
have to be classed as somewhat hazardous. What is more, 
those plants which have adopted the plan find that it 
causes far less inconvenience than they were prepared to 
meet. Whether a system should employ a star system 
which permits grounding is а question to be decided on 
its merits. Where a large secondary distribution is to be 
attempted, the saving in copper by using а star with 
neutral is so great that it will commonly be used whatever 
the connections back of it may be; and these latter con- 
nections should certainly be considered in the light of such 
possibilities ав Mr. Peck has described. But in many cases 
the connection ean be chosen without reference to any 
extended network, and the choice will generally fall on 
one of the mixed systems. Pure mesh connection in large 
plants has fallen into partial disuse, and the advantage, 
of which much was once made, in using two of the trans- 
formers to form а resultant mesh, has been proved to be 
of very little moment. Few who have tried it on a large 
scale would care to repeat the experiment, and on the 
scale of most recent plants the gain in using two trans- 
formers instead of three is negligible. At present the 
whole question is largely a matter of convenience." 
Evaporation of Metals.— In the issue of the 
Chemical Society’s Journal for the current month will 
be found a long abstract of a paper by Mr. F. Krafft on 
“The Evaporation and Boiling of Metals in Quartz-Glass 
and in the Electric Oven in the Vacuum of the Cathode 
Light.” The observation that many substances boil quite 
regularly and at a definite temperature under the pressure 
of a column of their own vapour only in the vacuum of 
the cathode light, can be extended to metals by using 
suitable apparatus. For this purpose quartz vessels are 
invaluable, as they can be taken out from an electric 
furnace at 600deg. or 1,200deg., allowed to cool, and put 
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straight back again without breaking, even when they 
contain metal ; neither do they crack at the point at which 
the tube emerges from the furnace. They can be readily 
used for temperatures up to 1,200deg., and, with care, even 
at 1,200deg. to 1,400deg. Tight jointe can readily be 
made which will maintain the cathode light vacuum, but 
as the vessels are attacked by oxides it is advisable to 
admit carbon dioxide or nitrogen rather than air when the 
vacuum is no longer needed. The use of an electric furnace 
is not only convenient, allowing as it does of a rapid and 
exact regulation of the temperature within 2deg. or ddeg. 
over a range from 14deg. to 1,400deg., but is, in fact, almost 
essential, as the quartz vessels do not project far from the 
furnace, and it is necessary that the wax which is used to 
make tight the joint should not be melted, as would inevitably 
be the case with any of the ordinary types of furnace. 
In the vacuum of the cathode light, zinc sublimes so 
rapidly, even at 500deg., that the upper part of the vessel 
becomes covered with an opaque layer of metal in the 
course of а few seconds; actual boiling occurs when the 
temperature outside the tube is about 640deg. and 
the process is very rapid, 5 grm. being distilled in 
30 minutes. In a large apparatus it should be possible 
to distil a kilogramme of zinc at constant temperature and 
in quite a short time. Cadmium begins to sublime at 
522deg, and boils when the temperature of the oven is 
474deg. Selenium distils quickly at 380deg., whilst 
tellurium begins to sublime at 430deg, and boils at 
555deg. Lead begins to evaporate at about 1,000deg. | 
and at 1,180deg. (temperature of oven) boils vigorously. 
Tin is much less volatile and does not show any sign 
of evaporating at 1,100deg. Antimony evaporates freely 
at 670deg., and rapidly distils at 775deg. to 780deg. 
Bismuth begins to evaporate at 540deg. and boils at 
1,045deg. to 1,050deg. Silver evaporates very rapidly 
near its melting point, but does not boil at 1,220deg.— 
the highest temperature of the experiment; a second 
experiment showed а very rapid evaporation at 1,540deg., 
but no boiling. Copper evaporates at about 1,500deg., 
but probably would not boil below 1,500deg. or 1,600deg. 
Gold is even less volatile than copper, and shows only a 
slight evaporation at 1,575deg.; it might boil at about 
1,800deg. It is notable that the boiling pointe are in the 
order of the valencies, and not of the atomie weights of 
the metals. The actual temperatures at which the metals 
boil depends on the temperature of the oven and also on 
the height of the vapour column, which can be easily 
varied by raising or lowering the distiling tube in the 
furnace, since complete condensation takes place imme- 
diately outside the furnace. The boiling point of cadmium 
under'a беш. column of vapour rose from 424deg. to 
450deg. as the temperature of tbe oven was raised 
from 462deg. to 540deg., under a 9cm. to 10cm. vapour 
column from 435deg. to 480deg. (oven temperature 
488deg. to 583deg.), and under а lcm. to 14cm. 
column from 430deg. to 474deg. (oven 485deg. to 
589deg.) ; the boiling point thus rises regularly with the 
height of the vapour column, but only rises relatively 
slightly when the temperature of the oven is raised con- 
siderably. With the oven temperature at 714deg., zinc 
boils at 545deg. under a vapour oolumn of 60mm., at 
553deg. undet 100mm. of vapour, and at 560deg. under 
135mm. of vapour. With a furnace temperature of about 
1,100deg., bismuth boils at 994deg. under 60mm., at 


1,014deg. under 90mm., and at 1,045deg. under 135mm. 
of vapour. Antimony under a short vapour column boils 
at 735deg. (oven 778deg. to 780deg.). Under a short 
vapour column, lead boils at 1,140deg. to 1,142deg. (oven 
1,226deg.), under 45mm. of vapour at 1,172deg. to 1,173deg. 
(oven 1,225deg.). | 
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LONDON UNITED ELECTRIC TRAMW AYS. 
BY B. PONTIFEX. 


The enormous development of the tramways in the West 
of London since the adoption of electric traction is very well 
set forth by a list of the sections open to traffic, those autho- 
rised and under construction, and the proposed extensions, 
together with their many connections with other railway 
and tramway systems, now either in actual operation or 
under construction. 

Sections of the London United Electric Tramways Open for 
Traffic.—BShepherd's Bush to Southall ; Shepherd’s Bush to 
Hounslow; Shepherd's Bush to Twickenham, Hampton, 
and Hampton Court Palace; Hammersmith Broadway to 
Hounslow ; Hammersmith to Twickenham, Hampton, and 
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distances covered by the London United and their business 
allies, the Metropolitan District Railway, and compared 
with those of opposition routes; the average fare per 
mile, as shown in the tables below, being 0:44. against 
0-76d., with the average mileage per 1d. at 2:20 miles as 
against 1:53 miles. The map (Fig. 1) also shows the special 
facilities for intercommunication between the London 
United Electric Tramways and the various branches of 
the District Railway and the allied “tube” railways, by 
means of which direct communication will be established 
between different suburban distriets which at present are 
only served by roundabout routes. 

The site of the central power-house at Chiswick, together 
with those of the sub-stations and car дердїз at Fulwell, 
Hounslow, Hanwell, and Acton, are indicated by the 
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Hampton Court Palace; Richmond Bridge to Twickenham, 
Teddington, Kingston Bridge, and Hampton Court Palace ; 
and Kew Bridge to Richmond. 

Authorised Extensions.—Acton to Willesden ; Southall to 
Uxbridge; Hammersmith to East Acton; Richmond to 
Hammersmith Bridge, vid Barnes and Mortlake ; Hounslow 
to Cranford; Hounslow to Kempton Park; Twickenham 
to Kempton Park; Hampton to Molesey, Thames Ditton, 
Surbiton, Talworth, and Hook; Kingston to Surbiton ; 
Kingston to Kingston-hill ; and Kingston to Tooting, via 
New Malden, Raynes Park, and Wimbledon. 

Proposed Extensions.—Cranford to Slough and Maiden- 
head ; and Hounslow to Staines and Virginia Water. 

That the above syatems will be of the greatest use in 
opening up the districts through which they pass is 
clearly shown by the following tables of fares and 


Fra. 1. Map of the Tramway System of the London United Tramways Company. 


small black squares and circles. Their equipments will be 
described in detail, but the following list of the size and 
capacity of each will give a good idea of the amount of 
traffic handled by these lines : 


---Oonverters.—, 
Oars. Number. Size. 

Acton car-shed ................................ 30 — — 
Hanwell car-s hell. 3: 70 5 .. 500 kw 
Hünnee ина 50 2 .. 300 kw. 
Fulwell CCC 200 5 .. 500 kw 
ОБО о ⁵ð ei iecit ЫА 75 1... 500kw 
Ohiswick power station 5,500 kw. -4,000 kw 


The plant at Chiswick power-house (Figs. 2, 5, and 4) is 
arranged in the following manner. 


BorLzng-.Hovsr. 
There are 11 Babcock and Wilcox boilers in one row 


—— — — ^ 
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COMPARATIVE TABLE OF FARES AND DISTANOES. 
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Tramway to Hammersmith. —— Tramway and District Railway—|—Oompeting railway fares from 


Either way between City to City (Aldgate Met.). various points to City. 
(Aldgate) and Distanoe. F Average fare | Distance. F Average fare Distance. | p Average fare 
Mites. per mile. Miles. are. | per mile. Miles. ars. per mile. 

Uxbridge ........................ 13°49 6d. “44d. 21°24 dd. 424. 20°77 1s. 6d. *86d. 
Hillingdon ........................ 11:57 5d. Add. : 19:12 8d: 42d. 18:53 le. 4d. *86d. 
Bunbury анори 10°63 6d. ‘56d. 18°38 9d. "49d, 17:85 Is. 6d. | 1 01d. 
Cranford ........................... 8:50 5d. "59d. 16°25 8d. ‘49d. 16°18 84d. '*52d. 
Hounslow (Barrack-road)...... 7:52 44. 53d. 15:27 Та. 46d. 16:18 84d. 52d. 

uthall i... n 7˙5⁰ 3d. Aid. 15:05 6d. 40d. 14:27 9d. 65а. 
Hampton Oourt.................. 10°85 6d. ‘66d. 18:60 9d. 48d. 16:57 1s. 44d. | 1:004. 
Teddington ....... UR 9:20 5d. Баа. 16°95 8d. 47d. 15:07 1s. 2d. 93d. 
Henwell (Broadway) 5°62 2d. ‘36d. 13 37 5d. 38d. 1277 7d. “66d. 
Twickenham ..................... 6°87 аа. 58d. 14:62 | "4. 48d. 12:83 ls. ld. | 1:014, 
Isleworth (Busch Corner ...... 4:50 5а. 66d. 12:25 | 64. 49d. 13:15 18, ‘Old. 
Surbiton Station .. ............ 12°80 6d. 474. 20°55 9d. “444. 13°57 ls. 2d. | 1°03d. 
Kingston Bridge cc. 1146 | 5d. | 444. 1921 | 84. 414. 1557  |1e.2d.| 1054. 
Brentford (Half Acre) ......... 3°79 2d. 53d. 11:54 Ба, 454. 11:67 10d. *86d. 
Richmond ........................ 4:66 34. 644. 12:42 | 6d. . “484. 12°45 11d. 88d. 
Ealing Broadway ............... 4-12 24. 49d. 11°87 5d. 42d. 12:03 8d. 66а. 
Kew Bridge ..................... 2°75 2d. 154. 10°50 | bd. 50d. 10°68 10d. ‘94d. 
АО Ой e 5°24 14. ‘ld, 10°99 ad. 50d. 10°42 7d. 67d. 
Turnham Green.......... ....... 1°76 14 57d 9.50 dad. 42d 9:05 84. 89d. 
Hammersmith | .................. — — — 775 84. “40d. 7°70 3d. 39d. 
Maximum length of journey.. 15'49 miles 21:24 miles 20°77 miles 
Average fare per mile ......... "49d. "44d. “76d. 

2°02 miles 2°29 miles 1'33 miles 


Average mileage per penny ... 


The table shows the maximum journey obtainable, but the average fare per mile and average mileage per penny given is that of 


the whole of the journeys combined. 


The sections of the Metropolitan Railway shown on the diagram are the northern half ef the Inner Cirele and the section under 
eonstruction from South Harrow to Uxbridge, over which the District Railway has running powers. 


down the boiler-house, each capable of evaporating 11,0001Ь. 
per hour. Ten are fitted with two furnaces, but the last 
boiler has only one, though the grate area is the same— 
namely, 60 square feet —Aa result that is obtained by пер 
away with the dividing wall between the furnaces an 

proportionately decreasing the over-all width of the boiler. 
Each boiler has 140 4in. tubes with wrought-steel headers, 
two water-drums, and a cross steam-drum. They are all 


4 к 
\ Ji 
TIEF ba i 
a ue À 9800. — 


Е 
— 
— 
E ac nl 
bow — 


-4 
, 


before falling into the stoker hoppers (Fig. b). The fire- 
bars are cooled by means of fine steam jets playing on 
both the back and front of each grate. The burnt 
gases pass into an overhead brick-lined steel flue with 
a Green's economiser of 340 Ain. tubes, fitted with 


| motor-driven scrapers. Contrary to the usual practice, the 
! flue does not lead into the chimney at the ground level, 
| but at a height of 40ft. above it. This enables the draught 


fitted with the Hopkinson water alarm, which acts both at 
high and low water level Stoking is carried out by means 
ot Vicars's mechanical stokers, tbe gear for which is driven 
by two 10-h.p. electric motors through worm gear, оге 
motor at each end of the boiler-house. All the coal is 
delivered to the stokers from overhead bunkers, and is 
raised by an electrically-driven Hunt conveyor, which 
is also used to remove ashes on the lower half of the 
run. The coal for each boiler is automatically weighed 


Fic. 2—Chiswick Power House. 


to be more thoroughly checked by the economiser tubes, 
and avoid the sometimes heard complaint that economisers 
require more forced draught or a taller chimney. The 
chimney itself is of steel, lined with firebrick for three- 
quarters of its height, and reaches a height of 260ft. The 
feed water is softened by the Archbutt-Deeley process, and 
is delivered to the boilers by three-throw Blake-Knowles 
feed pumps. The working pressure is 160lb. per square 
inch, 
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ENGINE-HOUSE. There is also a supplementary governor which at six revo- 
Generating Plant.—(a) Two Allis vertical cross-compound | lutions per minute above the normal releases a weight by 
engines (Fig. 6) are each coupled to two 250-kw. G.E. trac- | means of a trigger catch, and so works a throttle valve 
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Fre. 3.—Chiswick Power House (Plan). 


tion generators, 5 one on each side of the flywheel, which shuts steam completely off the engine. The 
so that each set is really a 500-kw. generator. The engines | diameter of the high-pressure cylinder is 22in. and the 
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Fig. 4. —Chiswick Power House (Elevation). 


are fitted with the Reynolds-Corliss valve gear with 
pneumatic dashpots; the cut-off on both high and low 
pressure cylinders is controlled by a belt-driven governor. 


clearance 2 per cent, and of the low-pressure cylinder 
44in. and 4 per cent. The length of stroke is 42in., and 
the engines run at 90 revolutions per minute. The valves, 
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which are driven by the usual T-headed rocking spindle | at 94 revolutions per minute. These machines have а 
working off a wrist plate, are situated in the cylinder | stationary armature, star-wound, with the middle point 
covers. The cylinders and receivers are lagged with | earthed, giving an output of 98 amperes per phase with s 
asbestos and covered with steel plates. The receivers | frequency of 25 cycles per second at 5,000 volts. The 


Fig. 5.—Chiswick Boller House. 


between the high and low pressure cylinders are fitted | fields are of the revolving flywheel type, and are 32-pole, 
with reheater tubes round which live steam is passed; the | with cast-iron slip-rings and carbon brushes for the field 
-outlet from the reheater is controlled by а steam-trap. current, which is 15 amperes at full load and 13 amperes 

The traction generators are compound .machines giving | at no load. The field current is taken from the running 
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Fic. 6.—Chiswick Engine House. 


500 amperes at 500 to 550 volts, and have often run at a | direct-current generator, being tapped off the machine side 
continuous overload of 25 per cent., and can do 50 per cent. | of the 75 circuit breaker and protected with a 
on anemergeney. They аге eight-pole machines; armature | 200-ampere Peard fuse. This machine is capable of running 
diameter is 5ft. 2in. and that of commutator = 4ft. 3in. under similar conditions of overload to those of the direct- 
(b) One Allis engine of same size and type as above is | current generators. Е | 
coupled to а 500-kw. three-phase G.E. alternator running! (с) Two 1,000-kw., 5,000-volt, three-phase alternators 
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are coupled to two Allis cross-compound vertical engines, 
both engines anl alternators being of the same type as 
previously described. The diameter of the high-pressure 
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with 32,000Ib. of steam per hour. These have double- 
acting vertical air and circulating pumps, worked from one 
rocker shaft and fitted with hard rubber valves. The 


FIG. 7. —Chiswick Main Switchboard, 


cylinder is 26in., and of the low-pressure cylinder 54in. 
The stroke is 48in., and the speed 94 revolutions per 
minute. These larger engines have water-jacketed guides 
and main bearings, and the wrist plates which carry the 
eccentric motion to the exhaust and steam valves are fixed 
on separate spindles. In this respect they differ from the 
500-kw. type, which are not water-jacketed, and have both 
wrist plates working on one spindle. In other respects the 
design is similar. All the main engines are fitted with 
hand adjustment on the low-pressure cut-off for use if 
desired as an alternative to governor regulation. The 
diameter of the field is 32ft., and the field current is 
30 amperes at full load and 26 amperes at no load. The 
a tels per phase are 116, and the frequency is 25 
cycles per second. 

There is also a 75-kw. Belliss compound enclosed engine, 
coupled to a B.T.H. 150-ampere 500-volt machine, running 
at 400 revolutions per minute. This is used for depót 
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pump rods are solid Tobin bronze, and the plungers have 
uck's canvas packing. The condenser tubes are zin. 
internal diameter by 10ft. length. Also one Wheeler con- 
denser, similar to above, but capable of dealing with 
40,000lb. of steam per hour, with a tube area of 2,200 
square feet. Three Barnard-Wheeler cooling towers deal 
with the discharge from the above condensers. The fans 
for each tower are driven by a direet-coupled electric 
motor of 35 hp. The hot-well is enclosed. Two 
three-throw Blake-Knowles pumps driven by 5-h.p. motors 
discharge water from the hot-well through Railton and 
Campbell filters to the feed tanks over the boilers. 
Between the exhaust main and each condenser is fitted a 
Baker oil separator, in which the steam on its way to the 
condenser is brought in contact with a body of standing 
water at the bottom of the separator, and afterwards passes 
through angle-iron baffles, which remove the grease and 
moisture. This increases the volume of liquid in the 
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Fia. 8. —Chiswick Power House—Switchboard Diagram. 


lighting and motors at times when the larger engines are 

not running. 
Condensing Plani.— There are two Wheeler condensers, 

each of 1,600 square feet tube area, and capable of dealing 


separator, and an overflow continually falls from a pipe 
which leads to a small pump, by means of which the 
mixture of grease and water is forced into a settling tank. 
Here the oil rises to the surface, and after filtering is used 
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for pumpe, etc. These separators are found to be most|the negative cable of the booster is connected. The 
effective. Any small quantity of grease that may escape | regulation obtained by this means is 1 automatic. 


is dealt with by means of the Railton and Campbell filters 


Main Suitchboard.—This is com 


of 27 panels (Fig. 7), 


on its way to the feed tanks, as mentioned previously. | arranged along a gallery at the southern end of the 
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Fia. 9.—Fulwell Sub-Station—Interior. 


Four Warden oil filters are used to filter the spent oil from | engine-room, as follows: One Board of Trade panel, with 


all engines. 

Амаййату Electrical Plant.—A 500-kw. rotary converter 
(Westinghouse six-pole 8 running at 500 revolu- 
tions per minute, is supplied with three-phase alternating 
current by six 100-kw. Westinghouse static transformers, 
coupled two in parallel on each phase. This machine is to 
enable the alternating plant to help the direct current, or vice 
verst. When running direct current to alternating current, 
the rotary field is excited by a small motor-generator, the 
induction motor of which is driven from the slip-ring 
current from the rotary. By this means the speed of, the 
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testing ammeter, earth-current recorder, and three record- 
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FIG. 104. —Connections between Six-Phase Rotary and Static Transformers. 


rotary is kept constant. The pole-faces of the rotary have | ing voltmeters for registering the potential difference along 
copper shoes fitted to prevent surging. There àre also two | the rail; two negative booster panels; eight direct-current 
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E 
Fie. 10. —Fulwell Sub-Station—Switchboard Diagram. 


negative boosters, 15 kw., giving 500 amperes at 50 volts 
on the generator side, and driven by direct- coupled 500 volt 
motors. The generator field is excited by the current 
passing through the positive feeder of the district to which 


feeder panels, two feeders per panel, with circuit breakers, 
switches, and lightning arresters; one meter panel, with 
main and recording ammeters, two main voltmeters, and 
one direct-current wattmeter ; four direct-current generator 
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panels of B. T. H. standard pattern, with circuit breakers ; 
three alternate-current generator panels, each with a lever 
working a 200-ampere oil-break switch, a carbon-break 
field switch, voltmeter (5,000 volte), and three ammeters ; 
six high-tension feeder panels, each controlling one feeder 
to the sub-stations, with one oil-break switch and one 
ammeter; two high-tension panels controlling the trans- 
formers, used with the 500-kw. rotary. There are also, fitted 
on swinging brackets, main ammeters, main and synchronis- 
ing voltmeters, and integrating wattmeters. 


T 


R N 


over three- core, lead- covered, paper-insulated cables laid in 
stoneware conduite. These sub-stations are situated at 
Fulwell (between Twickenham and Hampton), Hounslow, 
and Hanwell. | 

The Fulwell sub-station (Fig. 9) is the most recently opened 
and has an equipment of three 500-kw. six-phase rotary 
eonverters, by the British Thomson-Houston Company. 
There are three 200-kw. static transformers, which supply 
current to each of the converters at a pressure of 420 
volte, making & total of nine transformers; the method 
of obtaining а six-phase current on the rotary armature is 
shown on the accompanying diagram (Fig. 10). The chief 
advantage claimed for this arrangement is that a smaller 
and, therefore, cheaper machine can be constructed for a 
given output. The switchboard at Fulwell is of white 
marble, 41ft. 6in. by 7ft. 6in., divided up as follows: two 
high-voltage feeder panels, each with one three-pole oil- 
break switch and one ammeter ; four transformer panels, 
each with voltmeter, three ammeters, three-pole high- 
tension switch as above, and three-pole low-tension knife 
switches for 1,200 amperes ; two Board of Trade panels; 
four direct-current rotary panels, each with ammeter, volt- 
meter, circuit breaker, and three 1,000-ampere two-way 
switches; one meter panel; two booster panels (the 
boosters are driven by independent motors) ; eight direct- 
current feeder panels to trolley wire; one depót panel for 
lighting, motors, etc. 

At Hanwell and Hounslow the equipment consists of 
Westinghouse 300-kw. rotary converters, carrying an 
induction motor for starting and a negative booster, all on 
one bedplate. The induction motor has a squirrel-cage 
short-circuited armature, and is wound to run rather faster 
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Ета. 11. — Typical Car ou the London United Tramways System. 


Auxiliary Switchboards.—Rotary board: The low-tension 
alternate-current and direct-current panels for the 500-kw. 
rotary are fixed close by it, and are of standard Westing- 
house pattern. There is also a board of four panels, 
arranged as follows: the first panel controlling the depót 
lighting, the second the depót motors, the third the fan 
motors for cooling towers, and the fourth for the 75-kw. 
generator set. 

Sub-Stattons.—From the power-house at Chiswick three- 
phase current at 5,000 volts is supplied to the sub-stations 


than the ordinary speed of the rotary, which is by this 
means quickly brought up to phase, and can be easily 


switched in. 


The direct-current side of the switchboard is 


similar to that at Fulwell, though smaller, but the high- 
voltage three-phase panels are fitted with Westinghouse 
long-break three-pole switches, each pole fitted with a 
separate circuit breaker, instead of the oil-break switches 
in use at Fulwell. 


at Hounslow. 


There are three rotary converters at Hanwell and two 
The high-voltage three-phase current is 
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transformed down to 340 volts for delivery to the con- | repairs, painting, etc., and stabling for 75 running cars; 
verters, by means of Westinghouse oilinsulated 100-kw. | Acton (old horse-car depét)—30 cars; Hanwell—70 cars; 
transformers, three to each rotary. At each sub-station | Hounslow—50 cars; Fulwell—200 cars. In all there are 
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Fic. 15.- Section Insulator—New Pattern. 


there is à small motor-driven Reavellair-compressor for | 300 cars in use, but without any fresh depóte there is 


cleaning purposes. . | accommodation for 125 more. 
Car Dtvors. CARS. 


These are placed as follows: Chiswick—car shops for | The cars in use on this system are all of the double-deck 
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pattern, with maximum traction trucks (Fig. 11)  Mesers. 
Hurst, Nelson, and Co., of Motherwell, N.B., built 100, and 


A Ns 


d а <—— 
Fie. 14.—Trolley Turning—Diagram of Wire. 


me — 


these are fitted with Peckham trucks carrying 58-G.E. motors 
and B-18 controllers supplied by the British Thomson- 


55 FIG, 15.— Richmond Bridge—Trolley Turning. 


Houston Company. Messrs. Milnes and Co., of Birkenhead, 
constructed 150, and all of these have Westinghouse equip- 
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British Electric Car Company апа fitted with Westing- 
house motors and controllers. Throughout all the cars 
destination indicators have been fitted by the British 
Electric Car Company, these being their standard pattern 
with transparent names on canvas, which can be moved 
over rollers to change the destination indicated, which is 
rendered visible at night-time by two incandescent lampe, 
which also serve the purpose of illuminating the top of the 
car. The interiors of the cars are very handsomely got up 
with dark and light oak moulding, with maple "EA and 
the seats provided are an object lesson in comfort for 
nearly all the tramways in the kingdom, while the pas- 
sengers on a few railways would think the millennium was 
at hand if they received equal accommodation. The Wood’s 
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Ко. 16. —Richmond Bridge—Trolley Turning. 


swivelling trolley head is in use throughout the system, and 
similar advantage is taken of the Wilson-Bennett lifeguard. 
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Fic. 17. —Harrison-Joncs Automatic signals—Diagram of Connections. 


ments, 49 B motors, and No. 90 controllers, but 50 have the 
M’Guire truck, while the balance are carried on Brill 


The vexed question of brakes does not cause much 


trouble on a line over flat country such as the London 


maximum traction trucks, аз also are 25 cars built by the | United Electric Tramways Company traverse, thercfore 
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the cars only carry the ordinary ratchet hand brake and | each section, with a corresponding saving of time when 
the electric short-circuiting brake, but two cars have been | апу section has to be isolated, whether owing to an accident 
fitted with magnetic brakes, one supplied by the British | or for ordinary routine work. 
Thomeon-Houston Company, and the other by the The accompanying drawing (Fig. 13) shows the details 
Westinghouse Company, for the purpose of experiment. | of the new section insulator which is being adopted in 
Chilled cast-iron brake-blocks and wheels are used on all 
cars on the system. | 

Three water-carts mounted on single trucks are kept at 
work in dry weather. These are only used for watering 
the rails, since the various district councils have not yet 

ped the economy of motor-driven water-carte on roads 

through which the tramlines pass. 


OVERHEAD WORK, ETC. 


The overhead work is of the ordinary standard con- 
struction, carried by span wires from side poles or from 


7 | 5 
* ы 
/ 4 E 
/ ү, 5 
o 
P "C SAU өм » 

^ РА A ` 

o AR x N 

& NTA 7720 bi 

AS WYZ/AAl 1 ТАРК 

\ 4 & 4 e ` N 

5 ` 
Ё 
o 
o 


. ‘aman 


: "Va 
` MM: 
erd INDOS E o КРУ] 
2 2252577 ar d Ауыр 7427 
(N сесад. 2 
` 


SIDE ELEVATION 


i ж {Ж zb VERTICAL SECTION THRO’ SICNAL SHAFT 
| Eu SIGE VIEW 


Fic. 18. Automatic Signalling at Heath. road, Twickenham. Fig. 19. —Signalling and Point Switchin Box. 


rosettes on oe in narrow roads by centre poles | place of the old standard with а wooden or fibre insulating 
(through Ealing), or by side bracket poles, as circumstances | gap. The new pattern has a double air-gap in the trolley 
require. Apart from this there are some interesting features | path, and is far stronger, having two bol! to carry the 
that are somewhat different from ordinary practice. strain of the tension in the overhead wire instead of one. 
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The feeders are being rearranged so that they are not | At busy junctions the points are controlled from a signal 
connected to either side of the insulating ears of each | box on the pavement. This is of cast iron, similar in 
section, but to a special feeder ear in the centre. This gives | pattern to a section box, but rising from the top is a four- 
the advantage that there is one section switchbox only for | sided lantern. The action of the lever which works the 
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points also revolves this lantern, and shows а light indicat- 
ing which route is open. Judging from appearances, the 
man who works the points in the middle of the road at 
Westminster Bridge would certainly appreciate one of 
these signal boxes instead of having to dodge the heavy 
traffic at that terminus. 

At the Richmond Bridge terminus there is an arrange- 
ment of the trolley wire which automatically reverses the 
trolley as the car starts on its return journey. For con- 
venience, only one half of the arrangement is shown in the 
diagram (Fig. 14). While the car is on the section a the 
trolley poro is in its usual position, and remains so until 
the trolley head passes the frog, d, when the car stops. 
When the driver starts the car on the return journey, the 
trolley head runs out over the curve b to another frog, 
which is fixed at such a distance that the trolley pole is 
at right angles to the car when the head is in this position ; 
as the car continues its journey the head naturally follows 
the curve ¢ back to the line again on the other road. 
Double the amount of overhead work shown is needed on 
this line because the trolley standards are not placed in 
the centre of the саг roof, and the exigencies of the track 
bring the cars up to the terminus with the standards both 
right and left handed of the centre line, and the locking 
gear does not allow of а complete revolution of the trolley 
pole in either direction, which would, of course, break the 
trolley cable eventually, if allowed, and would certainly 
strip the insulation. 

At Heath-road Bridge, Twickenham, automatic signalling 
has been adopted over a stretch of single track on whieh 
the view is blocked by a railway bridge under which the 
track dips and which is further complicated by a sharp 
curve. ш to the drawing (Fig. 17), A and Bare two 
sections of double track with single track intervening. A 
car passing along the track enters A, when the trolley head 
makes contact between the live wire and contact piece 
No. 1. This sends a current through L, and locks the 
signal at B against any car travelling in the opposite 
direction ; when the contact 2 is reached, both АҢ are 
locked at danger, so that no car can follow on to the 
single track, neither can any car meet the one now on it. 
When contact 3 is reached both signals are released. The 
reverse occurs when a car comes from the opposite direction. 

All the fittings in original overhead work are being 
replaced by the heaviest patterns now available, and the 
new posts are also heavier than usual, because it has been 
found that any apparently additional outlay on these 
points really justifies itself on account of the resulting 
economy in maintenance. 

The track rails are the ordinary standard heavy girder 
rail with bonded joints and flat sole-plates, laid on а bed 
of concrete in conformity with the usual practice. 

In conclusion, I must express my hearty thanks to Mr. 
J. Clifton Robinson, C.E., the managing director and engi- 
neer of the company, and his technical staff, by whose 
courtesy every facility has been given me in the prepara- 
tion of this article. 
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The Parallel Running of Alternators. 
BY Н. GORGES. 
(Concluded from page 200. ) 


Very similar phenomena occur in driving a synchronous 
motor. A synchronising force is also present in this case, 
and consequently there is the same tendency for natural 
oscillations to be set up, these being damped as in the 
generator. The output of the motor may be subject to 
periodic fluctuations, but this will be the case only under 
exceptional circumstances—for instance, if the motor drives 
shafting to which a steam-engine is also coupled. On the 
other hand, it will frequently occur that the periodicity 


of the alternating current conveyed to the motor is not 


quite constant, but subject to slight periodically varying 
fluctuations. The motor will then—even if we previously 
assume that it runs at a uniform speed—possess lead and 
lag relative to the voltage of the input current. These 


relative oscillations are increased by resonance, so that we 
obtain actual mechanical oscillations—that is to say, varia- 
tions in the speed of the motor. By means of damping, 
these forced oscillations may again be reduced at will, but 
only at the eost of uniform input. This brief consideration 
shows us that the phenomena in connection with a 
synchronous motor are analogous to those which occur in 
the case of generators running in parallel. In order to 
more closely observe the phenomena, we must take the 

overnor of the driving engine into our final consideration. 

e action of the governor, due chiefly to the great diversity 
of types in vogue, is so complex in character that it requires 
a special consideration which it is quite beyond the scope of 
this paper to give. We must, therefore, content ourselves 
here with a brief consideration of those points which more 
especially concern parallel running. 

One of the principles on which the steady action of the 
governor depends consists in that its degree of sensitiveness 
must be less than the degree of irregularity in the fly wheel ; 
in other words, it must not be sufficiently sensitive to 
respond to the differences in speed corresponding to the 
irregular acceleration of the piston. But we have seen 
that in parallel running the degree of irregularity is 
increased either by the presence of natural oseillationa, or 
more especially by an increase of the forced oacilla- 
tions due to resonance. In determining the permissible 
sensitiveness of the governor, the designer can no 


longer base his calculations on already established 


rules, but must take into consideration the particular 
henomena attending parallel running, and provide 
or it being greater than the irregularity. If bhis care 
be not observed, the limit can be easily exeeeded, with 
consequences which may be illustrated by a simple example. 
We have seen that at the instant of greatest lead the 
driving moment and the input of energy are a6 a minimum, 
and the output yielded, apart from damping, at à maximum 
value. This instant, however, is preceded during a half 
period by too high a speed, which, according to our 
assumption, will have been responded to by the governor, 
so that at the commencement of a fresh eycle the input of 
energy is still further reduced. Let us imagine the case 
of a Watt type of governor, whose arms are thrown out, due 
to the increased speed, and which therefore admits less 
steam at the beginning of a fresh stroke of the piston. If 
a state of equilibrium was previously upset due to the 
greatest lead, because the input was less than the output 
yielded, then the balanee will be further disturbed b 
this decrease, and the return swing made more pronounced. 
А% the instant of greatest lag the minimum output corre- 
sponds temporarily with the maximum input of energy and 
increased supply of steam. It is obvious that the governor 
must help to inerease the oseillations in proportion to its 
sensitiveness to the changes in speed. If we were to retard 
the action of the governor for another half-period, then the 
reduction in the quantity of steam admitted would corre- 
spond with the greatest lag, and thereby effect а reduction 
of the oscillations. By the use of oil dash-pots or other 
means of damping the movement of the governor we may 
ensure either that the governor will not respond to the 
variations in the speed during one revolution, or that it 
shall help to effect a reduction of the oscillations. Without 
such provision a constant increase of the oseillations may 
occur, even if the moving parts be extra massive, and this 
increase will inevitably cause the machines to fall out of 
step. But if the generators have damping, then the degree 
of variation in the speed is not increased to the same 
extent when running in parallel, as would otherwise be the 
case. It is therefore possible that damping may be 
employed with advantage here also, if it is unnecessary 
in connection with the other oscillations. In this ease the 
damping of the dynamo replaces the damping of the 
governor. 

The oscillation with which we have just dealt may be 
illustrated by means of a device which I will now briefly 
describe. This consists of a horizontal shaft driven by 
means of a driving rod and crank of adjustable length 
from a shaft mounted under it, and revolving uniformly 
in its bearings in such a manner that the first shaft is 
constrained to produce oscillations of a sine-like character 
about its axis. The amplitude of the oscillationa ig 
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indicated by a pointer fixed to the shaft. A heavy 
copper dise running on ball bearings is mounted on 
the oscillating shaft, being coupled to the latter by 
means of two watch springs. Now, if the upper shaft 
be held, then the copper disc will produce natural 
oscillationg directly it is moved from its position of rest. 
A scale arranged at the periphery of the disc in con- 
junction with a mark set opposite the zero division of this 
scale enables the amplitude of the oscillations to be observed. 
The period of the natural oscillations amounts to about 
three seconds, so that the number of natural oscillations 
produced per minute is 20. Now, if we excite the electro- 
magnets between the poies of which the copper disc 
revolves, then a damping effect will be produced, whieh 
may be made stronger or weaker at will by varying the 
excitation. | 

The superposition of the oscillations may be clearly seen 
if we set the "p r shaft in quick motion and then give 
the dise a knock. The forced oscillations are now difficult 
to distinguish, the natural oscillations ensuing apparently 
as if the shaft were at rest. The length of oscillation 
depends upon the strength of the impulse which we give 
the disc. By means of damping we can eliminate the 
natural oscillations. There then remain the small forced 
oecillations, which correspond exactly to the cycle of the 
oscillating shaft. These forced oscillations are found to 
have about 180deg. phase distortion relative to the induced 
oscillations, thus proving the theory to be correct. 

The interference between the oscillations is seen better if 
we decrease the rate of the shaft oscillations. When the 
apparatus is hand-driven, it is scarcely possible to turn with 
sufficient uniformity to avoid the continual setting up of 
natural oscillations. By means of damping we can, how- 
ever, eliminate these. tus gradually reduce the oscilla- 
tions of the shaft whon we have slight damping. It will 
be seen that the copper disc then oscillates exactly in 
synchronism with the pointer attached rigidly to the shaft, 
but that its amplitude of oscillation increases as we reduce 
the speed. By turning so slowly that the oscillations of 
the shaft become far slower in their succession than the 
natural oscillations represented by the copper disc, the 
length of oscillation of the disc will be reduced again until 
the movement synchronises almost exactly with that of the 
pointer. 

By cutting off the damping we can easily set the disc in 
such violent oscillation by means of resonance that it will 
swing more than 180deg. to either side, while the shaft 
itself swings through only + 15deg. In this case the 
oscillations are increased more than twelvefold by resonance. 
By switching in the damping we can very quickly moderate 
these oscillations. Indeed, we must resort to this means 
to prevent the apparatus from injury. If we drive the 
lower shaft by means of a small motor instead of by hand, 
so that greater uniformity is obtained in the speed, then 
the apparatus ean also be used for making quantitative 
measurements. The meansof adjustment previded enabla the 
length of the oscillations of the shaft te be varied between 
22deg. and 38deg. By regulating the tension of the wateh 
springs, the duration of oscillation may also be adjusted 
to the required value. 

The theory of the oscillations not only gives us an 
explanation of the behaviour of alternate-current machines 
when running in parallel, but also governs other important 
questions. Yet the very existence of alternate currents 
depends upon oscillations. The insight obtained into the 
production of the oscillatione by studying the question of 
parallel running is of especial value to us in pursuing the 


study of the pressure rises which occur in high- 


tension mains, and is of further use in connection with 
wireless telegraphy. 
— gemere epe 


TUNBRIDGE WELLS ELECTRICITY ACCOUNTS. 


From the accounts of the Tunbridge Wells electricity 
department for the year ended March 31, 1905, it appears 
that the total тера on capital account to that date 
amounted to £71,466. Abstracts of the revenue account, 
general balance-sheet, and statement of electricity generated, 
sold, etc., are appended. | 


ERAYENUE ACCOUNT, 


Dr. Expenditure. £ s.d. 
Generation of electricit z е 4,689 3 9 
Distribution of electricity. 90 3 6 
Public lampe—attending and repairs ...... ТРЕТИ 897 9 10 
Rents, rates, and taxes . . 255 16 5 
Management expenses, salaries, eto. ...... — eee 1,228 19 3 
ID ына E dle уар 88 5 0 
Sundry expense q 38 6 1 
Gross profit transferred to net revenue account ............ 5,677 14 5 

£12,410 14 11 

Cr. Income. £ s. d. 
Sale of electricity to private oonsumerrr e 9,242 19 7 
len. x нае 2,432 7 1 
Allr ð K seen 586 19 2 
Бае Cur. eC ¶õ -——————————— 20 10 3 
Foes for extra e tr. ERES аео UFK E TPRA 7 9 6 
Allnet, to o RR ssa ахал жнр E THES 274 19 4 
Income tax refunded ..................... eene 45 10 0 


£12,410 14 11 
BALANCE-SHEET. 


Dr. Liabilities. £ s.d. 
Tunbridge Wells Corporation Stock ..... nini 65,477 13 5 
Mortgage loss 5,000 0 0 
Redemption of stock˖˖ſ,ñ¹KlʒEʒEʒññE 3 . . 7,151 2 2 
Repayment of loans . q . 2,171 19 10 
Premium on stock issued . . 247 10 5 
Sundry creditors on capital account . 768 0 1 
Free wiring acoount amount due to company ............ 16 10 2 
Sandry creditors on revenue acconnt ee 934 11 3 
Profit appropriation account—surplus at date 3,116 8 5 
£84,883 15 9 

Or. Assets. £ sd. 
Property, permanent works, eto. .............. enn 71,465 17 0 
Discounts on stock issued ............................. à 5,566 5 10 
Cash in hand—capital account . . . 5,984 5 1 
/ E "mx 
Sundry debtors for current supplied 3,457 18 8 
Cash in hand—revenue account 25b 4 5 

£84,883 15 9 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity apie 5 Eu FFC 5 892,712 

; ublic lampe ........................ i 
Quantity sold { Private аса by meter . 475,961 } 740,148 
Quantity used on work.ꝛUl 44 ĩ44æ . 14,000 
Total quantity accounted fooooe lll . . 764,148 
Quantity in distribution .......................... — kana 138,564 
Number of public lamp m . . 49,878 
Total maximum supply demanded (kilowatts) .................. 579 


— . 


GUERNSEY STATES TELEPHONE DEPARTMENT. 


The report for the year ended Dec. 31, 1902, shows that 
the number of subscribers, extensions, and other lines at 
that date amounted to £1,073, and that the total number 
of subscribers and publie telephone calls for the year 
amsunted to £533,039. Abstracts of the revenue account 
and balance-sheet are appended. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ ad. 
Working pn? 812 19 4 
gr —————— 249 18 7 
General ex pensme Gk q 1,2298 1 7 
Reserve account for depreciation, et 965 4 4 
Balance, being net profit for year .............................. 157 2 7 

£3,485 6 5 

Or. Receipts E s.d. 
Revenue receipts from public telephones, ete. ............... 5,590 12 4 
Intereet on deposit account and State bonds ............... 63 15 11 
Discounts received .............. eee nennen nnno 28 18 2 

£35,485 6 5 
BALANCE-BSHEET. 

Dr. Liabilities. £ s.d. 
Capital account —advances from States........................ 22,585 0 0 
Reserve account for depreciation, eto . 2,717 12 6 
Reserve account for contingencies, ot . 195 9 11 
Sundry er editors e 885 166 15 4 

£25,664 15 8 

Or. Assets. £ s.d. 
Land and building, work, and expenses ..... ЖОЛТОО 21,091 6 3 
Stores, tools, and stationery on hand ........................ 869 10 7 
Office furniture ........... FCC 104 1 10 
Sundry dsds ыал аны» 506 16 1 
Guernsey 5 per cent. State bonds at co—s t.. .. 1,700 0 0 
Oash at ал» and in һапа.......................... m 1,595 011 

£26,664 15 8 


— — 2 dO ——— — 
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EXHIBITIONS. 


Has not the time come to discuss seriously the true 
value of exhibitions? The past is past, and what has been 
done cannot be undone; but what of the future! Every 
year or two the Government is coerced into finding fifty 
or a hundred thousand pounds more or leas for the expenses 
of a commission to some exhibition or other. Does the 
nation get value for its money? If the exhibitions were 
in this country, there might be some object in such 
expenditure, but usually they are held in other 
countries, which obtain the immediate benefit, if any. 
What are the advantages put forward, and what are 
they worth? In the first place, it is said, and with 
some amount of truth, that exhibitions bring buyers 
from all parts of the earth to see the latest improvements, 
and that if our competitors only show, their goods are 
bought and ours left out in the cold. In other words, 
exhibitions are held to be а good form of advertising. 
Granted, but why should the nation at large pay part of 
the cost of advertising а man's goods? Surely that 
payment is part and parcel of the manufacturing 
cost, and should be borne directly by the maker. The 
main question an exhibitor asks is, Will it pay? and 
if the answer is in the affirmative, he exhibits; and if 
in the negative, the fractional assistance he gets from a 
Government grant will not induce him to do so. The 
benefit to the individual is the benefit. to the country at 
large; if the one gets a favourable monetary return, so 
does the other, and vice versá. Of all the howlers for 
pecuniary assistance, there is none so great as the howling 
artist who says the country ought to show everywhere 
the results of its artiste’ work. What for? To attract 
shillings to an exhibition the profits of which go into 
another nation’s pockets? Why advertise artista any 
more than bootblacks? The country has a long purse, 
and everybody who needs a sovereign thinks the uation 
ought to provide him with that amount of pocket money. 
Self-help is no longer a fashionable craze, but begging is. 
In our opinion, the patronage of exhibitions abroad is a 
mistake ; if you want a big bazaar, have it at home. When 
have we in recent years obtained any advantage from 
exhibitions? Their value is in the earlier stages of any 
industry, not subsequently. France, in 1878 and 1881, 
did good with exhibitions, and from what was done and 
seen at Paris the electric era commenced. But we doubt 
if any such advantage could accrue to the industry 
again. Exhibitions now do not enlighten; they are 
merely salesrooms. We know the best and worst 
that can be exhibited. Government expenditure, if 
these conclusions aré correct, is unwarranted. The 
thing assisted is not educational, but merely financial, and 
the direct payments should be made by those who get the 
direct receipts. This brings another question. Is it of 
advantage to have a perambulating sample and salesroom ї 
Undoubtedly, yes, for certain manufacturers, these differ- 
ing according to locality and circumstance. But the 
Government funds ought not to provide a travelling show- 
room, any more than it provides a traveller with samples, 
The latter is just as much a perambulating showroom as 
an exhibition annexe—no more, no less; yet manufac- 
turers do not come to the Government for financial aid 
in sending out travellers. All this preliminary is intended 
to show that exhibitions at the present stage of the world’s 
history are merely money-making concerns, and to argue 
if that is so, our Government at апу. rate can better spend 
its money in some other direction—preferably by leaving 
it in the pockets of the taxpayers. Everywhere, munici- 
pally and Governmentally, the energy and business 
capacity of the individual is being ignored, and restrictions 
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of all kinds are cropping up like autumn leaves in Vallom- 
brosa. 


CORRESPONDENCE. 


One man’s word fe no man’s word, 
Justice needs that both be heard.” 


THE ELECTRIC TUNNEL DANGER. 


Str,—An article in the Daily Mail of the 13th inst. gives 
the details of an interview with Mr. Yerkes, in which he 
is reported to have said that “it is absurd to talk about 
eovering cables with asbestos and other non-flammable 
material, as when a wire breaks the current forms an arc, 
which destroys asbestos as readily as wood.” The moral 
of the article is a good one: that non-flammable wood 
and fittings should be used on electric trams wherever 
ible, but the statement regarding the universal 
inflammability of electric cables is not strictly correct. 

As Mr. Yerkes is recognised as an authority in electric 
railway affairs, may we point out that we make a patent 
cable which will not take fire, and have used same in pit 
work extensively, and also upon the rolling-stock of a 
tunnel electric railway, it being specially examined and 
passed by the Board of Trade for this purpose. 

We agree with Mr. Yerkes that asbestos should not be 
relied upon. The materials we use are jute and hemp 
rendered non-flammable by special chemical treatment. 
This can be applied as an outer cover to any type of cable. 

For heavy usage, such as trailing cables, we braid over 
all with leather atrip, and this arrangement has been highly 
approved of by volliery experts as the safest type in use. 

ere sueh non-flammable cable is used, although an 
arc may momentarily occur under specially advantageous 
conditions, there would be no chance of the cable covering 
iteelf taking fire, as the material will not burn. 

We are quite willing to submit this class of cable to any 
tests that interested persons may desire.— Yours, etc., 


W. T. GLOVER AND Co., LIMITED. | 


WIRELESS FIRE-ALARMS. 


SIR—I have read the oom Cents you have made after 
my letter published in your last week's issue, and would 
say that the condensation of my letter fairly represents my 
ideas. I note with pleasure that you implicitly admit (I) 
that wireless 1 furnishes the best, and perhaps 
the only, solution of the conditions printed by the Fire 
Prevention Congress of London for automatically warnin 
and directing fire stations ; ч) that there is not muc 
need to fear thas any two fire-alarms will act simul- 
taneously.  Conoeerning the opinion you express in 
бек last paragraph, I consider it quite unjustifiable, 

use it is impossible to construct an automatic fire- 
alarm which will not give a false alarm when necessary 
реч are taken in the design of the apparatus. 

the same way, the authorities in London condemn, 
generally in a too absolute way, all automatic apparatus 
without giving the inventors the opportunity of refuting 
theit objections. In short, the question is reduced to the 
following dilemma. Either it is necessary to use automatic 
alarms, in which case the fire brigade might be exposed to 
false alarms ; or it is necessary to use fire-alarms which are 
not automatic, in which oase the brigade may be called too 
late for useful service. It seems to me that the first choice 
is the better. You say finally : “ Не does not realise our 
point that his wireless fire-alarm station would be receiving 
at odd times Morse code messages from other wireless 
telegraph systems in the neighbourhood, or from casual 
experimenters.” This seems to me to be во easily 
avoided that I had hardly thought it necessary to con- 
sider the case. [f it was not that the apparatus ought 
to be very simple, I could give а dosen remedies. I will 
confine myself to two simple ways which are applicable to 
prevent interference in wireless telegraphy generally. The 
first is to so arrange the automatic Morse that it will only 
be unlocked if the telegram is preceded by a certain signal— 
а very long dash, forexample. This will avoid false alarms, 
but will not avoid trouble during the transmission of the 
actual signal. The second way is to so regulate the reeeiver 


that it wouid only respond to signals longer than of a 
certain шс, longer than the ordinary signals. This 
result can be obtained without any trouble by mechanical 
means. Again, syntonisation for small distances will largely 
avoid the danger which you point out.—Yours, etc., 

| E. GUARINI. 


[We have read the above letter with interest, and are 
pleased to see Mr. Guarini so hopeful in overcoming the 
trouble of interference, which still seems to us to be a very 
real one. As they say, “the proof of the pudding is in 
the eating," and we await with interest the же trial 
on commercial lines of a wireless fire-alarm system. We 
can only add that we are far from this admission credited 
to us above, and have yet to be convinced that such a 
system is advisable or practical.— Hp. Е. E.] 


THE SLOT-CONDUIT SYSTEM AND THE SCHUCKERT 
SURFACE-CONTACT SYSTEM. 


Here in England, especialy in London, where the 
question of a system for the electric tramways is at 
present much in discussion, it is of extreme importance to 
obtain some particulars regarding the revenue - earnin 
capacity of systems other than the overhead trolley, whic 
is greatly objected to on account of the heavy street traffic. 

At the International Tramways and Light Railways 
Association Congress held at the Agricultural Hall in July, 
1902, reports on the experience obtained with various 
traction systems came up for discussion. Unfortunately 
time did not permit the question to be adequately 
discussed, and one had to be satisfied merely with the 
remarks of Mr. Ziffer, the gentleman chosen to read the 
paper on underground current supply systems, who 
referred in particular to the slot-conduit system in Paris 
and Brussels, and the surface-contact systems of Claret and 
Vuilleumier, Générale Electric Company Monaco, Diatto, 
Lorain Steel Company, Kingsland, and Schuckert. The 
last-named system was worked for two years in Miinich in 
the regular tramway service, after having been examined 
and tested by the special experts appointed by the Bavarian 
Government and the Miinich Municipality. It had, how- 
ever, at the time of the congress, already been substantially 
modified, continuous efforts having been made to further 
develop it in all its details, so as to enable it to fulfil all 
working requirements.and the other customary conditions 
laid down for such a traction system. 

The system in its present design has attained so high a 
degree of safety that it is in this, as well as in other 
respects, a great improvement on the slot-conduit system. 
It may be mentioned that during the whole period of 
working of the Schuckert surface-contact system in Münieh 
no single accident occurred, whilst there were eight wire 
breakages on the overhead trolley. Although the surface- 
contact section was admittedly very much shorter than the 
lines equipped on the trolley, yet the fact as stated above 
is an interesting commentary on the relative safety of 
the two systems. The only system which offers anything 
like the same safety for public traffic is the slot-conduit 
system, but the cost of installation and maintenance is 80 
enormous that only towns having extraordinarily heavy 
traffic are able to introduce it. Even then towns such as 
Berlin and Vienna, which have for some time had the slot 
system in operation, are desirous of abandoning this method 
of working, as in consequence of the heavy working 
expenses and the repeated interruptions to traffic, the 
causes of which are always the same, the slot-conduit 
system can scarcely lay claim to reliability and economy. 

Despite the fact that slot-conduit systems have been for 
nearly 14 years in service (Budapest) there is very little 
information available as to the cost of installation and 
working, and even the statements in the returns issued b 
the various undertakings differ very substantially. e 
consider it, however, desirable to utilise those particulars 
which were furnished by the tramway departments of 
Brussels and Paris and submitted at the International 
Tramway Congress, and we furnish herewith as far as 
possible a atatement of working expenses in order to 
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compare these with the expense of working the Schuckert 
surface-contact system. 
BRUSSELS SYSTEM. 

The Brussels tramway has 6:21 miles double track —i. e., 
12°42 miles of the slot-conduit system in operation—and 
the present lines have been in operation since May and 
November, 1897. For the maintenance of the slot-conduit 
system the following staff is required: one track super- 
intendent for the continual examination of insulators, con- 
ductors, connections, etc.; four track inspectors; six 
conduit cleaners to clean out dirt, and from time to time, 
say every two or three months according to requirements, 
wash the insulators with water, eto. 

In addition, the paving adjacent to the conduit sections 
entails very considerable cost of maintenance. Another 
expense in the maintenance arises from the necessity of 
regulating at special times the distance ot the two rails 
which form the slot. Difficulties are caused in cold weather 
by the swelling of the pavement and the resultant narrow- 
ing of the slot. 

The maintenance of the rolling-stock on slot-conduit 
systems consist mainly in renewing the contact ploughs. 
This last-named item in the maintenance varies very much, 
depending largely on the care and ‘attention of the car 
driver. The cost of the maintenance is reduced by offering 
the drivers an annual premium provided no contact ploughs 
are injured. The mistake most frequently made by the 
drivers is the omission to raise the contact ploughs at the 
line terminus, thereby allowing them to foul the points. 
A special item of expense incurred in working the slot- 
conduit system is the cost of keeping pointsmen at all the 
junctions which are used in regular service by the cars. 
As the junctions on a slot-conduit system must be locked, 
they have to be moved according to the direction in which 
the car is travelling. The consequences of an incorrect 
position of the points are so serious, that one cannot leave 
their manipulation in the hands of drivers or conductors. 
This is specially the case on lines with heavy traffic. In 
order to obtain a comprehensive idea a3 to the working 
expenses, the following particulars and eost of working a 
slot-conduit system in comparison with the Schuckert 
surface-contact system are furnished. 

The report of the Brussels tramway did not contain all 
figures requisite for the preparation of a statement of the 
working expenses, etc. For instance, in the report the 
cost of installation of the 6:21 miles (10 km.) double track 
is given at £78,430”; but the cost of paving, trenching, 
and other work in connection with the displacement of the 
existing water and gas mains, drains, and electric light 
and telephone wires, etc., is stated at £2,350 extra per 
car in service," without mention of the number of cars 
employed. 

he cost for working the points is given at '*0:578d. 
per car mile," but no data is given as to the actual number 
of car miles run. 

In order to ascertain what these important additions to 
initial cost and working expenses amount to, we will 
assume that with an 18 hours service 33 cars run 1,631,988 
miles per annum. (This is not too high an estimate, con- 
sidering the traffic conditions on the line in Brussels.) We 
thus find that the extra cost incurred in the installation of 
the slot conduit, owing to the shifting of pipes, etc., in the 
roadway, amounted to 

33 x £2,350 = £77,550. 


The cost of working the points amounts to 
1,651,988 x 0°378d. = £2,570 per annum. 


Furthermore, assuming the wages of the track super- 
intendent mentioned above at бв. per day, the four 
inspectors at each 4s., and the six cleaners at each 3s. 6d., 
we find that the cost of cleaning the conduit alone costs 
per annum £821. 

The working costs of any system should cover the 
interest on capital, payment to the sinking fund, and in 
this case there must be added the cost of cleaning the 
conduit, and, further, the cost of point shifting. 

The total cost of installation, therefore, amounted to 


£78,430 + £77,550 = £155,980. 
Comparing this with the cost of installation of a line of 


same length on the Schuckert surfaee-contact system under 
similar conditions in Brussels—viz., £70,588—we find that 
the conduit system necessitated an additional expenditure 
of £85,592. The annual charge for interest (4 per cent.) 
and sinking fund (assuming 21 years) on this sum amounts 
to £6,086; to this add cost of working points, 22,570, 
and cost of cleaning the slot conduit, £821, and we have 
an annual extra cost of working of £9,477 for the. 
6:21 miles, or £1,526 per mile of double track more than 
with the Schuckert surface-contact system, inasmuch as 
the costs for cleaning the conduit and for shifting the 
points are not incurred with the Schuckert system, and, 
furthermore, there is no extra expenditure necessary for 
the shifting of gas or water pipes, etc., as no greater depth 
of road surface is occupied than necessary for laying the 
rails. 
PaRIS SYSTEM. 

The Compagnie Générale Parisienne de Tramway, 
Paris, works municipal lines which are also constructed 
on the slot-conduit system. This system is employed on 
three different lines having a total length of 6:52 miles 
double track—ie., 15:04 miles conduit. The working 
expenses of this plant are composed in a similar way to 
those of the Brussels tramway. The maintenance of the 
conduit and the accessory parts had up to the time of the 
report to the International Congress consisted of the 
replacing of some insulators for the conductor bars and 
the adjustment of the width of the slot in several places 
where, owing to the pressure of the wooden pavement, it 
had become too narrow. The maintenance of the track 
would probably be about the same as for an ordinary 
tramway track, but the cost of cleaning the conduit has to 
be added. \ 

It is also stated in the report that the points of the slot 
conduit system are far more complicated and susceptible 
than those of an ordinary tramway line. It is, therefore, 
necessary to pay special attention to this point, and to 
employ for the duties of point 1 properly experi- 
enced pointsmen at comparatively high wages. It is of 
interest to have had confirmed that breakdowns have been 
experienced owing to tLe points not having been properly 
shifted, as a consequence of which the plough has been 
pushed into another track and smashed. The same 
defects which at once came to light on the first lines 
equipped on the conduit system, and resulted in interrup- 
tions to traffic, have not yet been overcome on the newer 
and more recently installed lines. When accidents happen 
with the conduit system the consequences are much 
more serious, on account of the interruption to traffic. 
This is especially the case, as there is the danger of 
the contact plough breaking or sticking in the slot, and 
should such an accident occur the respective car is brought 
to a standstill, together with all following cars, the whole 
service being delayed during the time whioh the removal 
of the contact plough requires. With the surfaee-contact 
system, however, it is always possible to have any car 
which is accidentally injured pushed forward by the car 
following immediately behind it. So far as the main- 
tenance of the rolling-stock is concerned, only the wear 
of the contact plongh has to be taken into account. Such 
a plough is far more expensive than the trolley wheels, 
but as it is stated that the life of the fermer is much 
longer (about 10,000 car miles), the costs per car mile 
should be in both cases about the same. The cost for 
renewing the linked chain skate used in the Schuckert 
system works out at approximatcly the same per car mile. 
A further increase of the working costs will be caused by 
dividing up the feeders into sections of about 1,000m. to 
1,500m. This is necessary in order to be able to switch 
over the different sections of tho line, so as to as far as 
possible avoid disturbances and breakdowns in case the 
insulation has become faulty. It is claimed that the 
current losses are so small that under the worst working 
conditions they will scarcely exceed a few amperes for the 
entire system. It must, however, be again pointed out 
that current losses depend directly on the attention paid 
to the maintenance of the entire plant—that is to say, 
these losses vary according to the state of the insulation 
at any time. The insulation of the underground con- 
ductor is, in consequence of the climatic conditions, 
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subjected to considerable variations, and it is necessary 
to wash from time to time the insulators in the conduit if 
heavy current losses are to be avoided. It is therefore 
safe to maintain that the construction of the slot-conduit 
system in no wise excludes, as often erroneously assumed, 
the possibility of current leakages. 

In order to ascertain the revenne-earning capacity of 
the Paris slot-conduit system, it is necessary to make an 
assumption with regard to the car mileage, as also in this 
саве exact figures are not given in the official returns. We 
will, therefore, in order to make a comparison with the 
surface-eontact system, assume for the purpose of calcula- 
Моп the same figures as for Brussels—viz., 1,651,986 car 
miles with 55 cars running 18 hours per day. The length 
of the line is 6:52 miles double track —i. e., 13°12 miles 
eonduit. 

For the construction of 13:04 miles single track the cost 
of installation works out at about £218,235,” including 
earthwork and paving, the construction of the slot conduit, 
the track laying, connection to the drains, displacement of 
gas and water mains lying in the path of the conduit. The 
expenses for cleaning the conduit of the entire line per 
year are given at 21,729.” The costs for controlling the 
points per year are not given, and we will, therefore, 
assume the same figures as for Brussels—viz., £2,570. 

The eost of installing the Schuckert surface-contact 
system on а line of same length under similar conditions 
in Paris would not be more than £75,660. Deducting 
this sum from the oost of the slot-condult system 
$218,955— we find that the latter has cost £142,575 more. 
Interest at 4 per cent. and sinking fund spread over 
21 years wil require on the extra cost of 'installation 
£10,162 per annum. Adding to this cost of cleaning 
conduit, ' $1,729," and cost of controlling switch points, 
£2,570, we find that the 6°52 miles of double track costs 
£14,461 per annum i. e., £2,217 per mile double track— 
wore than the Schuckert system. With this latter system 
there would also be a considerable saving in working 
expenses in consequence of the smaller sum required for 
interest and redemption of the initial outlay, and no 
charges for cleaning the conduit, adjusting the pointe, and 
shifting the telephone wires and gas and water pipes. 

As а matter of fact the working expenses of the slot- 
conduit system will be, indeed, very substantially higher, 
as one must allow a certain percentage for the current 
losses on the conduit system, if great care is not taken to 
clean the insulators in tho conduit at frequent intervals, 
and to keep the whole system throughout in perfect order. 

The switchboard plant in the central station and the 
eomplete installation of a slot-conduit system involves a 
substantially greater expense, inasmuch, as already reported 
by the Compagnie Générale de Parisienne, the conduit line 
is divided into sections of 1,000-1,500m., and each of 
these sections is connected by separate feeding cables with 
the switehboard installation. 

This should be sufficient to prove the correctness of the 
general assumption that the cost of working a slot-conduit 
system is substantially higher than that involved. in 
working the overhead system. If the Brussels Tramway 
Company, in answering the enquiry sheet for the twelfth 
general meeting of the International Tramway Association, 
states: “Although generally speaking, the cost of installa- 
tion of the slot-conduit system is much more expensive 
than that of the overhead-wire system, yet the difference 
in working expenses is not very considerable,” then it is 


not taken into consideration that the working cost is made 


up of the interest and sinking fund charges on the cost of 
installation plus the cost of maintenance of the entire 
plant, and the cost of pointsmen and conduit cleaners are 
forgotten. The cost of maintenance is also substantially 
higher than that of the Schuckert surface-contact system, 
as will be perceived from the above figures. That it is 
higher than on lines equipped with the overhead system 
is proved by the returns of the various undertakings. 

In comparison with all other existing systems, the 
Schuckert surface-contact system has with the overhead 
system the lowest working charges, and it has been proved 
by practical experience that the Schuckert system in its 
present form does not require higher maintenance charges 
than the overhead system. The cost of installation is very 
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much lower than that of the slot-conduit system, and is, as 
compared with it, not so high that a line so equipped would 
only pay with extremely heavy traffic. The Schuckert 
system can, therefore, on account of its safe and efficient 
working, claim to be adapted to replace the overhead 
system in all streets in which the conditions of heavy traffic 
do not allow of the adoption of the overhead system. 

The great objections often brought forward against the 
introduction of a surface-contact system are entirely set 
aside by the results obtained with the Schuckert system 
in practical working, and it can safely be claimed that 
this system, in somparison with all others, possesses the 
following advantages : 


1. Higher guarantees for safe and regular working than 
any other system. ý 

2. Simple and rapid track installation without incon- 
venience to ordinary traffic. 

3. Better insulation, and consequently lower current 
consumption, than with any other system. 

4. Facility of adopting any existing standard car for the 
surface-contact system. 

5. Hase with which cars can be made to travel in either 
direction without necessitating the driver leaving the car 
for switching over the apparatus. | 

6. Convenience for use with combined systems, where 
the overhead trolley is used on the outlying portions of 
the town and underground supply within the town area, 
the only necessity being to replace the trolley pole when 
passing to the overhead sections. 

7. No possibility of danger from live studs, as the 
switches are interconnected in such a way that the same 
current which closes the switch to a stud over which the 
car has just arrived forcibly opens the switch of a 
corresponding stud which the car is just leaving; this 
latter stud being rendered inactive before it is exposed. 
In the exceptional case of this action failing, three different 
and independent safety devices come into operation to cut 
off the current supply on the 100 yards section on which 
the car happens to be situated. | 

8. All working parts easily accessible for inspeetion and 
localisation of faults. 

9. Cost of maintenanee not more than that of the 
overhead trolley system. 


— ~ oe a aaen 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 


ftve shillings for every other answer we print. The answers 


to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


611. Two 300-kw. alternators running in parallel and fully 'oaded, 
when a short-circuit occurs on one of the high-tension feeders. 
After the feeder being made dead, the two m.chines are put in 
parallel again on the 'bus bars (with no load). Would it be 
y to switch in the remaining (say six) feeders one by one? 

. О. 8. 


612. Are shunt motors of the same brake horse-power ever wound to 
give different starting torques’ If so, what is the practical 
maximum torque per brake horse-power in pounds-feet that can 
be obtained ! —F. E. Н. 


ANSWERS. 


Question Хо. 605. — Why do some firms use star and mesh starting 
switch on squirrel-cage threc-phase motors, and does star 
coupling increase the torque and reduce the current taken for 
a given starting torque, or is the torque greater when mesh 
coupled, the turns per phase heing the same in cach case? 
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and being changed to mesh whilst starting. This has the 
effect of increasing the volts per phase (А to В, Figs. 1 
and 2) at starting in the ratio of 1: 1:73, and since the 
maximum starting torque varies approximately as the 
square of the volts per phase, this torque is increased in 
the ratio of 1: (1773)? or 1: 3. 


Fio. 1. 


Occasionally, however, in the case of motors intended to 
start at light load the above connections are reversed, the 
normal eondition being the mesh connection, and this being 
changed to the star connection for starting. This has the 
same effect as reducing the volts per phase by an auto- 
transformer, and reduces tbe initial rush of current when 
starting up light, though at the same time it reduces the 
starting torque and the motor requires a longer time to 
reach full speed. 


A 


Fic. 2. 


With regard to the latter part of the question, if by the 
“turns per phase the number of turns between А and B 
in Figs. 1 and 2 is meant, the star connection will give a 
lower maximum starting torque per ampere taken from the 
line than the mesh connection in the ratio of 1 : 1:75. If, 
however, the total turns from A to C in Fig. 1 are equal 
to the turns from À to B in Fig. 2, the star connection 
would give the same torque per ampere taken from the 
line as the mesh connection. In all cases the maximum 
starting torque depends on the volts per turn of winding— 
i. e., the flux—as well as the total turns per phase, but not 
direetly on the method of connection, whether mesh or 
star. The latter is, however, more commonly employed, 
as it prevents the possibility of idle currents circulating in 
the windings.—Q. | 


Answer to No. 603 (awarded 7s. 6d.).—The “ star” con- 
neetion of the coils of a three-phase motor offers advantages 
to the manufacturer over the “delta” or mesh grouping. 
With the latter arrangement of the coils the voltage per 
phase is equal to the voltage between the line wires, while 
with the Y grouping the voltage per phase is equal to the 


line voltage divided by 45 (217732). The constructional 
advantages secured by the adoption of the Y grouping will 
be apparent (especially in high-voltage machines) when 
consideration is given to the insulation of the conductors 
and section of iron required for the stator. An example 
will best serve to bring out this last point: three-phase 
motor, 150 h.p, 600 revolutions per minute, 550 volts, 
eight poles, 40 periods per second. The voltage per phase 
with A connection of the stator will be 550 volts, and with 


550 


Ү connection will be ae = 520 volts. For the purposes 


of this example we will assume the same drop in the, 


winding for each case—viz., 20 volts. Hence the back 
E. M. F. to be generated in the stator coils is 530 volta for the 
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Best Answer to No. 603 (awarded 10s.).—Star and mesh 
starting switches are usually employed for increasing the 
starting torque, the motor being normally star coupled 


A and 300 volts for the Y grouping. We will consider the 
same number of turns in series per phase in each case— 
viz., 80. A convenient formula for the flux to be produced 
in the stator in order to generate the requisite back E.M.F. 
is the following“: 

Ev 1086 


AAA TN 


where E is the effective E. M. F. generated in volts ; 
T the number of turns in series per phase; 
N the number of magnetic cycles per second (equal 
to the periodicity) ; and 
M the number of C.G.S. lines simullaneously linked 
with the T turns. | 


Inserting the above values for these terms, we get for 
300 x 108 
4°44 x 80 x 40 
530 x 10 
4:44 x 80 x 40 
Considering the fact that the magnetic cireuit of ап induc- 
tion motor is worked at a low density—about 40 kilolines 
per square inch—it will be evident that the Y grouping 
offers advantages to the manufacturer, notwithstanding 
that the current in the conductors ів /3 greater than that 
with the A grouping. If, however, a large starting torque 
is required, the А grouping should be adopted. This will 


the Y grouping M= =2'15 megalines, and 


for the 4 grouping M = = 5°72 megalines. 


readily be seen from the following formula for the torque: 


T2s.B,? K, 


where T is the torque in pounds-feet ; 
s the slip ; 
B, the maximum value of the flux density in the 
air-gap ; and 
K a constant depending on the mechanical con- 
- struction of the motor. 


Now, for the same slip the torque is proportional to Bm’, 


and Bm is proportional to the total flux in the stator. The 


total flux, as will be seen on reference to the first equation, 


is proportional to E—the voltage per phase of the stator 


winding. This depends on the grouping, and hence for 
the same turns per phase the torque will be about 75 per 


cent. greater when the stator coils are connected A fashion 


than when they are connected in Y, other things, of course, 
remaining the same. 

Advantage is taken of this fact in polyphase electric 
railways for giving a good starting torque. The ends of 
the stator coils are brought out to a special switch, which 
is arranged so that at starting the stator coils are A con- 
nected, and as soon as the car is under weigh, the switch is 
thrown over, connecting the stator coils in Y fashion. 
This arrangement for temporarily increasing the ‘torque of 
a three-phase motor is much advocated by Mr. C. E. L. 
Brown, and is adopted by the firm of Brown, Boveri, and 
Co. on their polyphase mountain railways. 

For the same horse-power output the current in the 


conductors with the Y grouping will be /3 times greater 
than that with the A grouping. The line current in each 
case will be the same as that in the conductors when the 
A grouping is employed. It will now be apparent that for 
high-voltage machines it is advantageous for the manu- 
facturer to adopt the Y grouping, while for low voltages it 
is more economical to substitute the A grouping. In the 
former case a saving of iron is effected, and in the latter a 
saving in copper. In the above comparison between the 
two methods an ordinary case is taken, in which only a 
normal starting torque is required ; special cases, in which 
а very great starting torque is required, would, of course, be 
met by the adoption of the A grouping. —A. D. 


Answer to No. 605 (awarded 5s.).—There are compara- 
tively few firms who have installed motore which are so 
arranged, the reason being that the conditions which 
demand the arrangement are very infrequent. The writer 
has installed motors so arranged in works where starting 
apparatus, whether auto-transformer or rheostat, would 
be inadmissible by reason of the unsuitable environment 
or rough class of labour. Consulting engineers and their 


his formula is due to Мг. Н. F. Parshall, (Mee ''Electri« 
Generators, by Parshall and Hobart, p. 80.) 
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clients sometimes object to any form of starter for three- 
phase motors in such places as foundries and chemical 
works, where the labour is frequently of a very rough 
class, and snything which can be damaged is generally 
the object of the workman’s unremitting attention. 

The disadvantages of switching a three-phase motor with 
a squirrel-cage rotor directly on to the mains, even whon 
the load is comparatively small, are sufficiently well known. 
To obviate these, the motor, instead of having its three 
windings connected permanently in star or mesh, has the 
ends of each phase brought out to two terminals, con- 
sequently the motor has six instead of three terminals. 
These are connected to a simple rotary or change-over 
switch, in one position of which the three inner ends of 
the phases are connected together, thus forming the middle 
of the star. In the next position (the running position) 
the ends are connected in mesh, the proceeding being 
obviously à simple one. А motor of this kind is 
invariably switched into circuit with the coils in 
star connection. If it is wound to operate at the 
usual line pressure in mesh connection, as it should 


be, it will, in star connection, present / 3 times the 
impedance to the passage of the current, as the turns 
across each line wire have been increased in this propor- 
tion ; therefore, the initial current, which might reach three 
to five times the full-load amperes, is reduced to from 
1°73 to 2:9 times the full-load current, a figure which is 
not objectionable with small motors. Of course, if the 
motor has any considerable work to do in starting it will 
take longer to accelerate when started as above, aa the 
current per pole and phase has been reduced, and, there- 
fore, also the torque (roughly as the square of the stator 
current), hence small reductions in the stator current have 
а very prejudicial influence on the starting torque, and the 
a brie is only employed when the motors are used to drive 
shafting or light machinery. Considering the advantages 
of starting induction motors by other methods, the star 
mesh system is only likely to be employed under the 
unusual conditions already indicated.— ELECTRA. 


Answer to No. 603 (awarded 5s.).—The reason why a 
star and mesh starting switch is sometimes used with a 
squirrel-cage three-phase motors is that by starting the 
motor with the endings star connected a greatly ге сей 
current із taken from the mains than with the normal or 
mesh connection. The starting torque is also correspond- 
ingly reduced, and in the same ratio asthe current. In 
other words, the starting toraue per ampere remains the 
same whether a star or mesh coupling be used. This can 
most readily be seen by taking a concrete case. Let us 
consider a three-phase motor wound for 200 volts, and 
having a station impedance of, say, five ohms per 
winding. Suppose the stator is normally connected mesh 
when running, and that it is thrown direct on to the mains. 

The current per winding at starting will be 
200 + 5 = 48 amperes, and that taken from the mains 


J х 40 = 69:5 amperes. The torque will be propor- 
tional to the square of the current in the windings, and 
for comparative purposes we may call the toque 40? = 1,600. 
The torque per ampere will be 1,600 + 69:5 = 23:1. 

Now, taking the case of the same motor star connected, 
we find the voltage on each winding to be 200+ V3 
= 115°5 volts. The current per phase is 115:5--5- 221 
amperes, which is also the line current. The torque is 
therefore represented by 23:1? = 533, and the torque per 
ampere 25:1. From these figures it may be seen that 
starting with the windings in star reduces the starting 
current and torque to one-third, but gives the same torque 
per ampere input. Starting the motor in this way gives 
the same values of torque and current as starting with 
an auto-transformer or compensator having a ratio of 


/3 to 1. Starting with a choking coil or resistance in 
series with the motor would not be so advantageous, as 


the torque would decrease with the square of the current’ 


taken from the mains. —R. C. 


Question No. 604. — Describe how the two motors on an electric tramcar 
are connected up when braking with rheostatio brake, giving 
sketch showing path of current. 


Best Answer to No. 604 (awarded 10s.).—The principle 
upon which a brake of the type specified in the question 
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acts is that which involves the conversion of the motors 
into generators, and this idea has been the means of intro- 
ducing a number of electromagnetic devices which are 
most effective as braking appliances. There are several 
essential arrangements which must be made in the applica- 
tion of such а brake before that brake can be used to 
advantage. In the first place, all connection with the 
source of supply must be broken—that ie, the motor equip- 
ment must be isolated from the system—otherwise no 
braking effect could be obtained by the motors; also, the 
field windings of the motors must be reversed. For since 
the current generated by a series motor driven as a gene- 
ratoris opposite in direction to that current which must 
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be supplied to the series motor to drive it as a motor in 
the same direction, therefore if the field windings are not 
reversed, the result will be that the first effect of genera- 
tion will be to oppose the residual magnetism in the field 
magnets and then reduce it to zero. And when once that 
position is attained, it cannot be altered until the supply is 
brought into requisition again. In a two-motor equipment 
either the motors can act independently as generators, 
sending a current through a resistance, or either they can 
both be connected up together and act jointly as generators. 


& 
Fic. 2. 


Fig. 1 is a diagram of the connections where both 
motors are connected separately with resistance in circuit. 
This resistance is gradually taken out until practically the 
motors are short-circuited, with only their individual arma- 
tures and field windings in circuit; and by this means 
only the brake is sometimes actuated and applied. Another 
method is that of continuing ‘the above method and con- 
necting the two machines together in parallel. As such 
each acts as a generator and generates an E.M.F., and on 
closing the circuit these two distinct voltages oppose each 
other, and if they were equal would annul each other. 


Fic. 3. 


This point of equality is never desired, for no braking 
effect could be obtained with such a state. Such a con- 
dition is never obtained in practice Either the permea- 
bility of the field magnets of the two motors varies, or 
else there is some other slight difference in the construc- 
tion of the motors. In Fig. 2 we have the connections of 
such an arrangement. The tendency of currents due to 
the separate and opposite E.M.F. is shown by the full 
arrow head and the dotted arrow head. The stronger 
E. M. F. overcomes the weaker one, however, and reverses 
its field. This reversion in the field produces a likewise 
reversion in the direction of the current generated by that 
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machine, and this current then increases the current 
flowing through the whole circuit, which is shown by the 
fall arrow head. The motors are now in series, and as 
such help each, with the result that, with only the 
field windings and armatures of the two motors in circuit, 
an enormous current traverses that circuit, and produces a 
good braking action. And this current is maintained 
until the momentum of the car is checked. 

Fig. 3 shows the arrangement of connecting the motors 
together directly in series, and with resistance in eircuit. 
In this case the direction of the currents generated by the 
respective machines are the same on the first application 
of the brake. With a resistance in circuit, however, the 
current does not rise immediately to a great value. But 
the current is gradually increased by cutting the resistance 
out, and with all of it out, the case is identical with the 
second of the above cases. 

The current generated in either of the above cases can, 
whilst producing a braking effect in the armature of the 
motor, be used in the braking appliances. These may be 
either magnetic track brakes, disc brakes, or Foucault 
current brakes, which are all energised by the current 
generated by the motors —G. W. B. 


Answer io No. 604 (awarded 78. 6d.).—The controller of 
a tramcar using electric brakes is arranged so that by 
moving the handle from zero in one direction supplies 
the motors with energy from the trolley wire, and moving 
it from zero in the other direction disconnects the motors 
from the line and short-circuits the motors through a 
graduated resistance and generally also through an electro- 
magnetic brake. One type of magnetic brake consists of 
two cast-iron discs, one of which is fixed to the motor and 
has a coil of wire wrapped round it, the other is keyed on 
the axle. The braking action is due to three causes: (1) 
car is driving the motors as generators and thus doing 
work, the amount of which can be varied by adjusting 
the external resistance in motor circuit, and thus the 
speed of the car is retarded to a greater or less extent ; 
(2) the magnet brake discs are brought into close contact 
with the axle discs, and resultant friction diminishes the 
speed of the car; (3) eddy currents are set up in the brake 
discs as they revolve in the intense magnetic field of the 
magnet brake discs, and these cause speed to be retarded. 


ADJUSTABLE 
RESISTANCE 


SERIES 
WINDINGS 


| E 
Fic. 1. 


The path of the current generated by the two motors 
when driven by the impetus of the car is clearly shown in 
Fig. 1. When the electric brake is used, the controller 
handle must be moved to the first notch of the adjustable 
resistance, R. The motors start generating current and 
the speed of the car is retarded. This causes the current 
generated to drop, and the controller handle is made to cut 
out more resistance. This brings up the current again, and 
the speed is again retarded and so on. There is never any 
need to reverse the motors on a car having electric brakes, 
as the car can be stopped as quick or quicker than revers- 
ing, and without the severe strains thrown on motors and 
gearing by reversing. 


It has been found in practice, that even with electric 


br&kes skidding of car wheels may take place if the full 
current from the motors were free to flow through magnet 


discs, as the first flow of current is far in excess of that 


necessary to stop wheels, and the surplus only heats the 
motors. To overcome this diffieulty, an arrangement 
known as a “limit switch” has been provided, which 
consists of а solenoid in series with brake discs, this raising 
an iron core attached to the switch and causing it to make 
connection with earth. The connections are shown in 
Fig. 2. The brake is applied by switching on to the 
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ON 
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first notch of adjustable resistance, R, a current is gene- 
rated by the motors, M, and M,, which passes through the 
series windings, S, S, to rails, then to brakes, B, B, 
through solenoid, С, and resistance, К, back to motors. 
The limit switch, L S, acts against a tension spring, which 
can be adjusted so that the switch will ehort-circuit the 
series windings, thus stopping the current at a point that 
will prevent the car wheels skidding. Under average track 
conditions and with ordinary tramcar the switch should be 
adjusted to act when the current reaches between 30 and 
35 amperes. By this means skidding is avoided, and, 
therefore, flats are not made on the car wheels, and also 
undue heating and straining of the motors does not take 
place (Fig. 2). 

The metal of which the brake discs are made must be 
very hard, or excessive wearing takes place. Owing to 
the hardness of the metal, the discs were found to stick 
together after the current was taken off, this being due to 
residual magnetism. This was a disadvantage, as more 
current was taken to start the car in order to overcome 
the sticking of the brakes. This diffieulty has been 
overcome by connecting the brake circuit through a 
resistance in shunt with the first running position of 
the controller, by which means a weak current is sent 
through the brake magnets as soon as the handle is 
moved to start the car. The shunted current flows in the 
reverse direction to that sent round the magnet -coils by 
the motors, and overcomes any residual magnetism that 
may be present in the discs. 

The electric brake is intended for all service stops, as 
well as emergency stops, but will not hold the car stationary 
оп an incline. The haud-brakes must be applied for this 
purpose. 

I am indebted for the details of the limit switch to a 
paper read by Mr. Baylor before the Institution some time 
ago.—W. A. T. 


Answer to No. 604 (awarded 7s, 6d.).—There are numerous 
advantages attending the use of the rheostatic brake on 
electric tramcars, which may be briefly summarised as 
follows : the application of the brake requires no exertion 
of the motorman ; the brake is automatic, as far as 
“skidding” of the wheels is concerned, for if the latter 
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“skid” the brake ceases to act, provided, of course, that 
they are not locked by the hand-brake ; the motorman can 
bring the full braking force into operation in a very short 
space of time, thereby being of great service in cases of 
emergency. The controllers for use with the rheostatic 
electric brake are very similar to the standard con- 
trollers for a two-motor equipment without trake. 
The “power” notches are oxactly the same, but 
there are some additional notches after the con- 
troller has been thrown into the “off” positión. 
These additional notches constitute the rheostatic brake, 
which is brought into operation by moving the controller 
handle backwards beyond the '*off" position. The motors 
are then connected up as generators working on resistance, 
the latter being ually cut out until the former are 
short-circuited. The motors are thus made to absorb the 


momentum acquired by the motion of the car, and exert a 
very powerful braking effect. 


B18 CONTROLLER NH 


Connections made by a B 18 Controller of the British 
Thomson-Houston Company. 


The accompanying diagram shows the combinations 
made by a “B18 ” series-parallel controller of the British 
Thomson-Houston Company, Limited. This type of con- 
troller is made for a car equipment of two 35-h.p. 500-volt 
motors, and is in operation on the London United Tram- 
ways and also on numerous other tramways. There are 
eight “power” notches and six “brake” notches. The 

iagram shows the connections for “power” as well as 
for brake. The numbers in the first column are the 
“ resistance " notches, those in the second the running 
notches, and those in the last the brake " notches. On 
reference to the diagram it will be observed that, in 
braking, the motors are connected up as series generators 
in parallel, the full starting resistance being inserted in the 
external circuit on the first brake notch. The value of 
this resistance is reduced to oné half at the third notch, 
and this is gradually reduced until, at the sixth notch, the 
. moters are short-circuited. With a four-motor equipment 
the resistance connections are the same as shown in the 
i , and the four motors ara connected all in parallel. 
The No. 5,915 controller for two 30-h.p. 500-volt motors 
of the Westinghouse has only five “brake” notches, arranged 
similar to those shown above, but this controller has also 
only seven “ power ” notches. 


It should be mentioned that the letters G and T in the 
diagram refer to “ground " and “trolley " connections, and 
in braking the motors are entirely independent of the 


trolley connection. The field coils of each motor are repre- 


sented by Е, and F, respectively. 

It is of great importance when using the rheostatic 
brake to have the hand-brake “ off,” so that the wheels 
cannot become locked, thereby rendering the rheostatic 
brake inoperative. The cause of the recent accident on 


the Chatham tramways was attributed to inattention to 


this point, the hand-brake in this case being “hard on” 
and three notches of the electric brake also. The wheels 
were locked by the hand-brake, and thus the “electric ” 
brake was rendered useless 

When the rheostatic brake is applied suddenly a liberal 
supply of sand should be given to the wheels, otherwise 
“skidding” will result. By giving careful attention to 
this and the previous point, the rheostatic brake can be 
relied on, especially in cases of emergency. It has one 
very great advantage over mechanical brakes—viz., that 
no exertion on the part of the motorman is required for 
its application =and this is a great feature for cases of 
emergency. Continual use of this brake certainly gives 
the motors a “ hard time,” but considerable weight ought 
not to be attached to this considering the way tramway 
motors are now standardised by the leading manufacturers. 


PERSONAL. 


Mr. J. M. Keenan, A. M. I. O. E., who for about 12 months has been 
chief assistant engineer at the Taunton Corporation electricity works, 
has obtained the appointment of chief assistant engineer at the 
Torquay Corporation's electric lighting works. | 

The salary of Мг. Н. В, Pooley, gas and electricity manager, 
Stafford, has been increased from £400 to £450 per annum. 


FORTHCOMING EVENTS. 


Iron and Steel Institute.—Summer meeting, Barrow-in-Furness, 
September 1-4, 


Institution of Civil Engineers.—Birmingham Students’ visit : 
September to Rhayader. 

Municipal and County Engineers.— Meetings: Aberdeen, Aug. 20, 
21, and 22; Hastings, September 11 and 12. 

British Association.—Seventy-third annual meeting, September 9, 
Southport. 


APPOINTMENTS VACANT. 


` Chief Assistant Engineers, Hull Corporation, £200 per annum. 
See advertisement. —Ipswich, salary to commence at £160 per annum. 
See advertisement in last issue. | 

Assistant Electrical Engineer, Londonderry, £130 per annum. 
See advertisement. 

Lecturer, Hull Municipal Technical School, £150 per annum. 
See advertisement in last issue. 

Mains Superintendent, Bury, £120, rising to £150 per annum. 
Sce advertisement in last issue. : 

Pupil or Junior Draughtsman. See advertisement in last issue. 

Canvassers. See advertisement in last issue. 


Three Charge Engineers, Ipswich, salary to commence at £90 
perannum. See advertisement in former issue. 

Two Switchboard Attendants, Ipswich, salary to commence at 
£60 per annum. See advertisement in former issue. 

Instructor in Mathematics, Governing Body of the Northampton 
Institute, Aug. 24. 

Assistant in the Distribution Department, Oroydon. Salary to 
commence 20s. to 25s. per week, according to qualifications. See 
advertisement. : 

Switchboard Attendant. 
ment. 

City Electrical Engineer, Bradford. Salary, £600 per annum, 
by 27th inst. 


Salary, 10s. per week. See advertise- 


Imperial Tramways Co.—The directors have declared an interim 
dividend on the ordinary shares at the rate of 8 per cent. per annum 
for the half-year ended June 30 last. 


294 


THE ELECTRICAL ENGINEER, AUGUST 21, 1908 


TRADE NOTICES AND NOVELTIES. 


Griffin Insulators. 


We illustrate herewith a new type of insulator for overhead 
trollay wires which has been brought to our notice by Messrs. 
George Hill and Co., Trafford Electric Works, Cornbrook, 
Manchester. The single-link strain insulator is designed to 
replace the globe strain type of insulator, while the double 
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Single-Link Strain Insulator. 


pull-off link suspension replaces at the same time the insulating 
support for the overhead conductor—.e., the сар or cone insu- 
lator or the insulating carrier bolt, and also the two globe 
insulators, whereby it is claimed the cost of insulation can be 
considerably reduced, more especially for single-track roads. 
It is further claimed that these insulators have an almost 
unlimited life, since the metal parts are covered with Griffin 
insulating material, a special kind of ebonite which is extremely 


Double Pull-off Link Suspension. 


tough and resistant to atmospheric influences. Another advan- 
tage claimed for them is that each link provides a double layer 
of insulation. For further information regarding this type of 
‘insulator we must refer the reader to a couple of leaflets on the 
subject issued by the above firm. A third leaflet emanating 
from the same source describes the patent comb lightning 
arrester suitable for use with low and medium pressures. 


G.E.C. Leaflet. 


From the General Electric Company, Limited, 71, Queen 
Victorla-street, London, E.C., we have recently received a 
copy of their Progress " leaflet for August, in connection with 


sense a serviceable instrument, may be obtained at prices 
ranging from the remarkably low one of 7s. 6d. upwards. It 
representa the capability of British enterprise in regard to the 
production of such apparatus at а low cost. The special lines 
of traction supplies listed should commend themselves to tram- 
way engineers. Particular reference may be made to the 
* Aome " patent splicing sleeve, illustrated herewith. This 
sleeve was invented by Mr. R. Humphries, chief engineer and 
manager of the Isle of Thanet Tramways and Lighting Com- 
pany, Limited, and is claimed to be the most efficient emergency 
splicer in the market, being equally suitable for temporary or 
permanent joints. By its means a thoroughly good joint can 
be made in the trolley wire in the course of а few minutes, and 
the splice can be permanently soldered up at any convenient 
uae Directions for using this splicing sleeve are given in the 
eaflet. 


New Railway Level. 


An improved type of railway level has recently been brought 
to our notice by Messrs. W. К. Stanley and Co., Limited, 
Great Turnstile, Holborn, London, W.O. In this level the 
centre is cast in one piece with, and directly upon, the telescope 
body and object end. The cast telescope body is cored out to 
a suitable thickness, so that, although of vastly greater strength 
and rigidity, it does not weigh as much as the old form of 
tubular body, collars and stage, while it does away with many 
separate pieces which are usually soldered and screwed together. 
The rack is fixed under the drawtube and the pinion is fitted 
from side to side of the outer cast body, and spindled at each 
end, so that the pinion has а double bearing in the cast body, 
which adds greatly to its strength. The level is fitted with 
clamp and tangent adjustment, tribrach levelling, and patent 
locking plate so that the level can be used on a wall or masonry 
as well as on the tripod. The diaphragm is fitted, at the option 
of the purchaser, with (a) webe, (b) platinum-iridium points 
or (c) lines on glass. The two latter are set for stadia reading, 
1 : 100, so that the distance of the staff is read in the telescope 
without other measurement. The points do not cover up the 
divisions of the staff, are permanent in all olimates, and may be 
dusted with a brush. It is claimed that this level is the 
strongest and most compact yet made. 


Eleetrie Bells and Aecessories. 


From Mr. G. Braulik, 217-218, Upper Thames-street, 
London, E.C., we have received a copy of the eighth edition of 
his catalogue (Section B) of electric bells and accessories. This 
catalogue has attained considerable dimensions, running into 
some 80 odd pages, and its contenta comprise electric bells in 
great variety, also accessories—such as relays, terminals, 
indicators, pushes, switches, contacts, staples, wires, jointing 
materials, wireman’s tools, insulators, batteries, magneto 
machines, battery lamps, holders, etc. We have also received 
recently from Mr. Braulik a copy of his new list, E M, in which 
full particulars are given regarding Eclipse electricity 
meters. 


The Stirling Boiler. 


The Stirling Company, 53, Deansgate-arcade, Manchester, 
have sent us a copy of their new pamphlet (No. 12), entitled 
* Economical Steam Raising, which gives some interesting 
information relative to the Stirling water-tube boiler. We 
understand that the company will be pleased to send a copy of 


| this pamphlet to any of our readers on application. 


Cables, Etc. 


We have recelved from the St. Helens Cable Company, 
Limited, Warrington, a copy of their new catalogue. In this 
catalogue full particulars and prices are given of the various 
types of vulcanised-rubber cables, paper cables, and vulcanised- 
dialite cables manufactured by the firm. Separate sections are 
devoted respectively to mechanical rubber goods, asbestos 
goods, belting, etc.; indiarubber hose, etc.; coachbuilders’ 
requisites, such as Diallte mats, carriage tyres, brake 
blocks, etc.; cycle specialities, including outer covers, pedal 
rnbbers, etc. ; and last, but not least, tramway overhead equip- 
ments. In the latter section some particulars ting to 
‘*Diamant,’ the firm's new insulating line material, are 
included. We are told that ‘* Diamant insulation is 
tough, resonant when struck, can be dropped on to 
stone or iron from a height of 25ft. without break or 


Aome Patent Splicing Sleeve. 


which attention is directed to the reduction the firm are able 
to make in the prices of their well-known Peel switches and 


other electrical accessories. The Little Geeko” telephone, 


which the firm supply for connecting to existing bell wires, is 
This telephone, in every 


illustrated among other apparatus. 


fracture, and is non-hygroscopic, practically non-absorbent, 
and unaffected by temperature changes. xcellent figures 
are quoted as the result of severe tests to which the 
material has been subjected experimentally. It is not 
necessary to enumerate the various types of pull-ofts, hangers, 
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insulators, ears, otc., illustrated. Sufficient has already Ьдеп 
said to indicate the diversity of the manufactures turned out 
by the St. Helens Oable Company. It may be mentioned, 
however, that the list under notice contains also some excellent 
interior views of the company’s works. We understand that 
the company is now under entirely new management. Onl 
the most skilled hands are employed in the factory. Wi 

to cables, these are never sent out of the works unless 
they have passed the guaranteed test after 24 hours’ immersion 
in water, records of all tests being kept for reference. 


Large Order. 


Іо connection with the description of a patent serrated type 
of oll-ean which appeared in our issue of May 29 last, it may 
interest our readers to know that the makers, Messrs. Joseph 
Kaye and Sons, Limited, Leeds, have 7,600 of these cans on 
order for his Majesty's navy. 


Steam Accessories. 


A new catalogue of steam accessories for central power plants 
recently issued by the Sir Hiram Maxim Electrical and Engi- 
neering Company, Limited, 65 to 67, Gracechurch-street, E. C. 
аи 5 а 1 80 of the numerous 1 of 

-pipes and condensing apparatus, eto., erec у the 
firm; also full particulars of the Warwick” detartariser, the 
** Berryman improved feed-water heater, the Berryman ” 
surface condenser, Wright’s improved water softener and filter, 
Paterson's system of condensed water purification, eto. 


NEWCASTLE CORPORATION TRAMWAYS. 


The following summary of information regarding the 
tramways as at March 25, 1903, is taken from the report 
of a 3 manager and engineer, Mr. A. E. Ie Rossignol, 


Single miles of line open for trafo $ 
Passengers carried during year 33,474, 122 
Population of Newcastle ................................. 219,150 
Average journeys per capita per annum. 165 
Oar mileage run during the year................ eens 3,379,119 
Average number of passengers per car mile ......... 9 
Average fare per passenger ............................. 8d. 
Traffic revenue for the year .............................. £160,334. bs. 8d 
Average traffic revenue per car mile .................. 76d. 
Total revenue for the year ............................ £153,822. 1s. 8d 
Average total revenue per car mile..................... . 
Total working expenses for the year (including 
street-lighting) .......................................... £89,313, 28. 2d. 
Average total working expenses per car mile 6 Sad. 
Av net working 5 per car mile 
(excluding proportion of costs chargeable to 
atreet-lightinghghghõ 22 6°174d. 
Percentage of net working expenses to traffic receipts. 57°84 per cent. 
Total capital expenditure at March 25, 1903......... 905,594. Os. 6d. 
Total number of cars in stock at March 25, 1905... | 
Number of cars in course of construction ............ 


HALIFAX ELECTRICITY ACCOUNTS. 


The accounts of the Halifax electricity undertaking for 
the past year show that the expenditure on capital account 
on March 51 last amounted to £214,056. Below we give 
&betracts of the revenue aocount and the general balance- 
sheet, together with a statement of the electricity generated, 
sold, ete. | 

REVENUE ACCOUNT. 


Coel isonet EE PIEDRA er RON Cama EOM dS =~... 5,979 8 4 
Oil, engine-room stores, etc. . 2 . ess 977 11 3 
Wages at station „% ON 2,172 18 7 
Repairs to generating plant, ett w 3 213213 3 
Wages of meter inspectors, eto. uu U q 600 19 4 
Materiali |... e ны SHE Sox De а OI dom 557 2 8 
Paving and coke ................................................ 22 6 7 
Batos ле диана лаз ОЕР йн F 1,425 13 10 
Income and property tax ——ͥͥᷣBᷣB QZ æ . 114 1 3 
Rents and easements ...... JJ ͤ 7 1 0 
Management expenses —salaries . . . . 850 010 
Joint expenditure . . ——Á—— Á—À 897 4 65 
Printing and stationery ..................... — 6617 2 
General establishment charge . . 250 3 10 
Law and parliamentary charge . 175 0 0 
Special charges . ... F 136 19 8 
Accident insurance fund—1 per oent. on wages and 
f ⁰y .. TT EL 77 0 O 
16,195 6 0 
Balance carried to net revenue n, tt . . . . 12,967 19 6 


і 


929,161 5 6 
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; Income. £ s.d. 
Sale of currenl . 12076 0 2 
Diseounts overestimated, 1901-2 ...................-......... 19 811 
CCßf!!!;ß dd E 16,377 1 4 
/; ⁵ ⁵³˙¹.¹ m ð x k ͤ 5 3 11 
Meter and motor rents, et—ꝛꝛn h . . . 485 11 2 
£29,161 5 6 
BALANCE-BHzET. 

Dr. Liabilities. £ sd. 
Loane C aoaaa 191,616 9 10 
Treasurer, due to himaůmnwnꝓ Uk . 10,589 3 7 
, rohs OH I EXE i onbres 10 0 

Total liabilities авна 205.116 5 5 
Surplus—mortgage debt redeemed ......................... 7.915 19 3 
Acoident insurance (апа.................................з.е5.. 47 13 1 
Renewal o MEE a S 7,698 6 5 

£218,778 2 2 

Or. Assets. £ s. d. 
Expenditure on capital account .............................. 212 578 12 10 
Btock of meters and sundries............... rm 2562 7 4 
Bündry debt. ы зан e nasus 5,525 14 1 
Other debt y vvv dtd 111 711 

Teta L £218,778 2 2 
ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units .............................. 3,715,895 
Public lampe .................. 99,294 | 
Quantity sold 4 Tramways........................ 2,529,185 5 3,187,369 
Private consumers by meter 158,892 | 
Quantity used on works ....—........... Z . 409,015 
Total quantity accounted forte 3,596,384 
Quantity not accounted for ................ D BA asese 119,511 
Number of public lamps, 65. 
[u umanon an QM (M 


PARTICK ELECTRICITY ACCOUNTS. 


From the accounts of the Partick electricity department 
for the year ended May 15, 1903, it appears that the total 
expenditure on capital account amounts to 249,995. Below 
will be found an abstract of the revenue account and state- 
ment of electricity generated, sold, etc. 

| REVENUE ACCOUNT. 


Dr. Expenditure. 2 sd. 
Coal and steam from destructor department 554 19 9 
Oil, waste, and storeese—ꝛ t 162 3 4 
Wages at station ................................................... 499 6 5 
Repairs and maintenance ....................................... 55 14 5 
Distribution of eleotricit . à 411 
Attending and repairs to public lamp 202 10 3 
Rents and feu duty and rates and taxes 452 2 0 
Balaries—engineer' s department . . . 284 9 6 
Stationery and printing. ẽ . 2 . 32 17 1 
General establishment charge . 98 17 6 
Special charges — insurance . . . 44 5 1 

2,258 8 3 
Balance carried to net revenue account ..................... 1,470 10 8 
£3,728 18 11 

Or. Receipts £ s.d. 
Sale of current by meter . 2,202 14 3 
Stair and clock lighting ТРТ 55 15 © 
Public street-lighting ..........0 e eee 1,465 11 1 
Rental of meters, eto ww · . 3 2 6 
Received from Law Accident Insurance Company ......... 115 7 

23, 728 18 11 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity penan 15 E ИЙЕ йаза з 1 454, 
. ET n a AAT T ; 

Quantity sold{ Private consumers . . 175,757) 942,924 
Quantity used on Wworkeeee ([ nnn 27,748 
шү ше for testing 6 6 15,010 
Lost in battery A . e . 2,466 
Total quantity accounted fon EHB. 596,148 


LINCOLN ELECTRICITY ACCOUNTS. 


Below we give abstracts of the revenue account and 
ponen balance-sheet of the city of Lincoln electricity 
epartment for the year ended March 31, 1903. 


BALANCE-SHEET. 

Dr. .  Liabilities. £ e. d. 
Kedeemable stock . - 40,749 15 11 
Sundry irc. MUNI 5,177 18 7 
Balance of assets . .......... ——— ——— 2,161 4 1 

£48,088 18 7 
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Cr. Assets. £ s. d. | Quantity used on works ......... ........ J 44,054 
Land, buildings, and plant .................................... 45,512 15 5 | Total quantity accounted for... .............. ———— 1,803,383 
Stores on hand: ЖЫЛА колен ERR 601 13 7 | Quantity not accounted foͤũũ kk 4 ã 145, 525 
gungen ве... 1,974 11 7 | Total maximum supply demanded (kilowatts) ............... 952 

———— Number of public lamps: 19 arcs, 170 incandescents. 
£48,088 18 7 
REVENUE Account. 
r. Expenditure. £ 8. d. 
Generation of electricity .......... : VV 1492 9 5 LEGAL INTELLIGENCE. 
ооа Sele а va SENS КАРИА os 60 12 о — 
ablic lamps — wages, et[tnt Ui . 32 13 
e jur. MR 578 19 1 DAMAGES AGAINST LONDON COUNTY COUNCIL 
Bata, taze, ӨШ na EEA AT P EA 189 10 Б CONTRACTORS. 
usurance, legal expenses, et . 76 5 On Wednesday at the City of London Oourt, Judge Lumley Smi 
| x y Smith, 
Balanoe—gross profit . . . .... .. . .... . . .. .. ..... ...... .. . . 2,978 2 4 KO. and a jury sat upon the claim of Mr. Arthur Richards, a painter, 
25.408 9 7 of Chureh- road, Mitcham, against Messrs. White and Oo., contractors 
| ' to the London County Council, for damages for injuries sustained 

Or. Income. £ з. d. | during a tram ride. - i 
Sale of current for lighting and power 4,662 9 5 The defendants have charge of the work of electrification on the 
Pablio lighting... s ERE E иы 701 12 5 | South London tram routes, and on the morning of June 25 the 
Profit on sales of lamps .......................................... 44 6 11 | plaintiff, while riding on a car between Waterloo and New Cross, 
Wayleave for telephone рэ1ев.............................. . O 1 0 | leaned over the side, and his head was struck by a street lamp. The 

s. 5 — track had been diverted from the centre of the roadway to close to 
£5,408 9 7 the kerb during the laying of the electric conduit system. 


STEPNEY ELECTRICITY ACCOUNTS. 


The accounts of the Stepney electricity department for 
the year ended March 31, 1903, show a total expenditure 
on capital account of £153,291. 1s. 4d., of which £2,833. 
Is. 3d. has been written off. Abstracts of the revenue 
account, ек balance-shect, and statement of electricity 
generated, sold, etc., are appended. | 


REVENUE ACCOUNT. 


Dr. Expenditure, if ad. 
Ooal or other fue!!! 2,710 1 10 
Steam from dust destructor .................................... 2,004 6 5 
Oil, waste, water, and engine-room stores .................. 327 18 O0 
Wages at generating station ....................... ............ 1,162 12 3 
Repairs, etc., of buildings and plant........................... 369 18 0 
Distribution of electricity — wages . 19 13 10 
Maintenance and renewals of mains ........................... 154 15 5 
Repairs of apparatus on consumers’ premises .............. 220 10 10 
Repairs and maintenance of other apparatus ......... ..... 24 7 3 
Attending and repairs to public lamps........................ 1,107 11 4 
Rates and a 291 135 10 
Salaries—engineer's department .............................. 569 15 1 
Salaries—accountant and staff ................................. 919 6 9 
Wages—meter readers 52 8 11 
Stationery and printinghinn ie . 170 5 2 
General establishment charges ꝗ 157 6 3 
Law and parliamentary charges . 17 6 6 
Special charges — insurance. ẽ . 36 1 1 

10,125 16 9 
Balance carried to net revenue account 9,499 14 0 
: £19,625 10 9 

Or. Receipts. £ s. d. 
Sale of current for private lightin .... i ee 15,126 0 4 
Sale of current for public lighting .. 2,925 5 4 
Rents of meters and other apparatus ........................ 250 14 4 
Work done for customers, less cost ........................... 19 18 3 
Public lamps, attending and repair. 1,107 11 4 
Special law expenses refunded ................................. 184 3 2 

£19,625 10 9 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Balance of loans Боггозгей....................................... 126,542 14 7 
Temporary loan from БапК....................................... 10,000 0 0 
Due to treasurer, less cash in hand ........................... 5,998 13 4 
Sundry creditors TN 17,453 4 7 
Surplus of ats . ———À 2,010 5 5 

£160,004 17 11 
r. Assets and Capital Outlay. £ sd. 
Land, including law charges ........................... СА 13,084 15 1 
Buildings, furniture, fixtures, ete. ... ...................... 57,883 17 4 
Machinery and accumulators .................................... 22,921 1 7 
Mains and house services .................. nenne 68,674 10 8 
Meter and demand indicators...... ............................. 5,810 19 1 
Electrical instrument 1,170 16 9 
General testing instrument q "—— 227 14 8 
lll, ivo Mau Т Воен 590 1 8 
Consulting engineer's fees (less written oft).................. 2,794 1 3 
Stores on hand eos ean Ive eur UE RN ERR as ERR RSEN VÀ 4,768 5 1 
Sundry debtors for current, ete, .............................. 5,778 16 9 
£160,004 17 11 

STATEMENT OF ELECTRICITY GENERATED, BOLD, ETC. 
Quantity сааса 1 uni! do ess 1,948,906 

А ublic Јатрв..................... ,996 

Quantity sold { Private же ы are by meter.. 1.321.355 1,159,549 


The jury found for the plaintift with £20 damages and costs. 


CLAIM FOR WORK DONE. 


At the Liverpool Assizes on Monday, before Mr. Justice Bigham, : 
Jenkins Bros., engineers and boilermakers, of Birkenhead, brought an 
n against James W. Bennett to recover £124. 13e. 8d. for work 

one. 

The case for the plaintiffs was that the defendant, who had been а 
director of the Leasowe Castle, asked for a price for the removal of 
an engine used for electric lighting purposes from the palace at New 
Brighton, and for fixing it in a concrete bed at Leasowe Castle. Plain- 
tiffs ed to tender to defendant and to look to him for payment. 
Defendant said it would be all right, but when the account was sent 
in he declined to pay, on the ground that the contract had been under- 
taken with the directors of the Leasowe Castle. The defendant, in 
his evidence, said he purchased the engine for £84 odd, and sub- 
sequently there was а sale by him to the Leasowe Castie Company of 
the engine. Не denied that he was liable for plaintiffs account. 

His decided that there had never been any discharge by 

laintiffs of the defendant for his liability, and found for the plaintiffs 
or the full amount. 


A TELEPHONE POINT. 


In the City of London Court on Wednesday, Judge Lumley Smith 
delivered a considered judgment in the action brought by Mr. Henry 
Lszarus, of the Hermitage, Bushey Heath, against the National Tele- 
phone Company for damages for wrongfully cutting off his telephone 
service. | 

Plaintiff became a subscriber three years ago to the defendants’ 
service for one year, and he paid a fixed rent charge of £5. 10s. a 
year. The arrangement had gone on from year to year, but last month, 
five days before the next payment was due, the defendant company 
ш him not only to pay the £3. 10s., but 30s. in addition for 
calls and to sign a fresh contract. At first he refused to pay the 
308., but afterwards sent a cheque for £5, and declined to sign the 
fresh contract. His cheque was returned and the service disconnected. 

Judge Lumley Smith said in his opinion the approval of the- 
Telephone Company was requisite at the commencement of each year 
to enable the hiring to continue. The defendants did not approve of 
a continuance after the third year, and were not bound to continue.. 
The action failed, but he would give leave to appeal. As the legal 
aspect was doubtful, he should order each party to pay their 
own costs. 

r ores ——— 


COMPANIES’ MEETINGS AND REPORTS. 


ISLE OF WIGHT RAILWAY. 


At the half-yearly general meeting on Monday, Mr. Horace F, 
Tahourdin, the chairman of the Company, presided. 

The Chairman, in moving the adoption of the report and accounts, 
wbich were carried, made a sympathetic reference to the loss that the 
Company had sustained in the death of Captain H. F. Twynam, who 
had been a director of the Company for a period of 20 years. It was 
not proposed at the moment to fill up the vacanoy. He also said it 
might, at a not far distant date, be of advantage to them to adopt 
electric traction, but the result of their enquiries, so far, was such 
that they did not at present see their way to recommend anything of 
the kind. It was а matter that needed very careful consideration. If 
all the railways in the island were under one management it would, 
undoubtedly, be very desirable to work the entire system in some such 
manner. But the present position with the goods traffic, and the 
delays in connection with the sea traffic, were such that he did not see 
that there would be any present advantage or economy in workin o7 
electricity. There were some electric works in the island from whic 
it might be possible to derive power, but their capacity was very 
small, and it would require a very great deal of consideration to utilise 
it to advantage. The shareholders could rest assured that the matter 
was receiving the constant attention of tho Board, and so soon as they 
saw anything beneficial they would not hesitate to seize the earliest 
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opportunity of adopting the cheapest method of working, whatever it 
might be. having, of course, due regard to the advantage and safety 
of the public. 


NORTH METROPOLITAN TRAMWAYS. 


Mr. Geerge Richardson, who presided at the half-yearly meeting 
last week, said, referring to the sale to the Metropolitan Electric 
Tramways, it had not yet been decided what system of electric traction 
should be adopted, but the London County Council favoured the very 
riche conduit rather than the overhead system, which only cost one- 

ird as much to instal, and which provincial centres like Birmingham 
and Glasgow had adopted with success. The long-standing negotia- 
tions with the West Ham Corporation had at last been concluded. An 
agreement was entered into with the Corporation by which tbe latter 
agreed to buy the whole of the lines within their district, and also the 
two depóts at Stratford. The purchase money of the lines was fixed 
by шеше! at £5,000 per mile of single line for the lines authorised 
by the Act of 1870, and. at £5,500 per mile of single line for the 
remaining lines. The value of the depóts was to be referred to arbitra- 
tion in the event of their being unable to agree with the Corporation. 
The sale of the lines was carried into effect as from June 30 last, and 
since that date the Company had by arrangement continued to work 
the line on behalf of the Corporation as part of the through system 
from Aldgate to Stratford. The report was adopted, and the directors 
wrere authorised to enter into an agreement of sale with the Metropolitan 
Electric Tramways. | | 


BAKER STREET AND WATERLOO RAJLWAY. 


At the half-yearly general meeting of shareholders in the ‘Baker- 
street and Waterloo Railway Company on Tuesday, Mr. T. J. Hare, 
who presided, said the total expenditure on the line since ita com- 
mencement amounted to £1,255,000. The western running tunnel 
between Waterloo and Baker-street was through, and the eastern 
tunnel would be through in about seven weeks. The running tunnels 
had been commenced on the extension to the west of Baker-street, Ап 
agreement with the Crown had been made fora station site in the 
Marylebone-road, and the purchase money paid. On the southern, or 
Elephant and Castle extension, certain work had been done. All 
possible steps were being taken to push on with tho completion of the 
works, and as there were no financial or physical difficulties in the 
ЫГА the date of opening could not be very far distant. 

ў ө report was adopted, and a further resolution passed authorising 
the directors to dispose of the forfeited shares in such a way as they 
thought would be best in the interest of the Company. 


BELFAST STREET TRAMWAYS. 


At the half-yearly meeting on Tuesday, Mr. George Richardson 
(the chairman), in moving the adoption of the report, said the receipts 
had increased £2,451 and the expenses £252, the net revenue being 
£8,238 against £430. The purchase of the Sydenham and Ligoniel 
tramways, which had been completed, would not impose additional 
charge upon the revenue account, as the Oompany had been paying 
5 per cent. upon the capital of these enterprises for some years. He 
ridiculed the draft agreement submitted by the Belfast Corporation to 
be included in the schedule to the Bill to be promoted next eession 
for compulsory acquisition of the undertaking. He said it would be 
co tory and unjust, and would give the Company worse terms 
than if the lease had expired and the Corporation were left to their 
legal rights. The Company asked 2445.000, while the Corporation 
offered £380,000. He did not think that for the sake of saving the 
difference, Parliament would assist the Corporation to break an agree- 
ment solemnly entered into and confirmed by Parliament itself. The 
report was adopted. 


NEW COMPANIES REGISTERED. 


Motor Livery, Limited.— Capital, £500. Objects: to carry on 
the business of manufacturers, etc., of vehicles, whether horse-drawn 
or propelled by steam, electricity, or other power, and gar 

rietors, electricians, engineers, eto. Registered office: 6, Old 
ny. E.C. 


Company LIENS REGISTERED. 


Electrical Supplies, Rubber, and Ebonite Company, Limited, 
Sheffield.—Lien registered Aug. 6 for £1,500 debentures ; charged 
on the undertaking and all the property. | 

Guildford Electricity Supply Company, Limited. —. Lien 
registered Aug. 7 for £1,000 6 per cent. debentures, part of 
£15,000. No trustees. Charged on the undertaking and all the 
property, including the uncalled capital. 


n — — ͤ— 


Bradford.—The tramway employés are still agitating to be allowed 
to take their meals away from the cars. The men held a midnight 
meeting on Ssturday, when the matter was discussed and delegates 
were appointed from the various sections to wait upon the Tramways 
Committee to place a scheme before them. The delegates are not 


empowered to come to any decision binding the men, but they have to 
report the result of their interiew to another mass meeting. There 


was also some discussion on the matter of split turns, а method which 
does not find favour with the mon, but nothing definite was decided. 


‘CONTRACTS FOR ELECTRICAL SUPPLIES. 


Harrismith The Town Council require tenders for the e «clic 
lighting of the town. ; 

Macao —The Colonial Office at Lisbon invite tenders for the elect 
lighting of Macao. Tenders by Oct. 21. 

Hackney —The Borough Council invite tenders for arc lamps an d 
pillars and distributing mains. Tenders by 5186 inst. 

Lisbon.—The Public Works Department require tenders for ile 
public electric lighting of Macao. Tenders by Oct. 21. 

Canea.—The Mayor of Canea invites tenders for the lighting by 
5 of part or the whole of the town of Canea. Tenders by 
Aug. 28. 

King's Norton and Northfield.-—The Council invite tendera for 
the construction of about three miles of electric tramway permanen 
way. Tenders by Aug. 29. 

Beszterozehanya (Neusohl, Austria).— Tenders are о һу 
the municipality for installation, buildings, eto., of a central sta tion 
of a minimum capacity of 600 h.p. Tenders by Aug. 31. 

Madrid.—The Post and Telegraph Departnient require tenders for 
a telephone system in communication with the principal centra ) 
station in San Lorenzo del Escorial and sub-central stations ia Cerce- 
dilla. Tenders by Sept. 6. | 

Glasgow.—The Town Council invite tenders for the supply of 
10-ampere arc lampe for street electric lighting. Specifications, eto., 
may be bad at the office of the Lighting Department, 52, College- 
street. Tenders by 27th inst. 

Dublin.—The Port and Docks Board invite tenders for the supply 
of а 100-ton electric crane. Specitication can b» obtained at the offi ce 
of the engineer to the Board, Mr. John P. Griffith, M.I.C.E., Ea st- 
wall, Dublin. Tenders by Oct. 5, 

Hackney —The Council invite tenders for are lamps and pillar 
and distributing mains. Forms of tender, eto., may be inspected at 
the office of Mr. Robert Hammond, M. I. O. E. 64, Victoria. streot 
Westminster, S.W. Tenders by 4 p.m. on 3186 inst. 


Worthing.—The Co:poration invite tenders for the reconstruction 
of their storage battery at the electricity works. Specification of the 
work can be obtained from Messrs. Burs'all and Moakhous*, 14, Old 
Queen-street, Westminster. Tenders by Sept. 7. See advertisement. 


Madrid. —The Posts а d Telegraph Department require tenders for 
installation and workiog of a telephone system in Gerona for twenty 
years, and also for installation of telephone between Gijon aud Pola 
de Siero. Tenders by Aug. 25. Specification may seen at this office. 


Shanghai.—The French Colony propose to instal motor-propelled 
tramways. "Tenders may be sent by Oct. 51, 1905, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
from. l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. 

Utrecht.—The Town Council will receive tenders for supply and 
erection of a central electric establishment for lighting, power supply, 
and working tramways. Contract, conditions, ete., to be obtained at 
the Gemeente Secretaire " of Utrecht, on payment of 5fl. (8s. Ad.). 
Tenders by Oct. 1. 1. 

Radcliffe.—The Urban District Council invite tenders for the 
supply and laying of tramway and lighting feeders, distributing and 
pilot cables, conduits and accessories. Specification, etc., may be 
obtained from Mr. 8. Mills, clerk to the Council. Tenders by Sept. 5. 
See advertisement. 

Swindon.—The Corporation invite tenders for the supply, delivery, 
and laying of all the rails, points, crossings, and accessories for the 
permanent way of the Corporation’s tramways. Particulars from the 
engineers, Messrs. Lacey and Sillar, Manchester and Westminster, 
Tenders by Aug. 26. See advertisement. 

Bermondsey.—The Borough Oouncil invite tenders for the erection 
of buildings in connection with extensions to the dust destructor 
house, electric light station, boiler-house, etc., at the Council’s works 
rear of town hall. Specitications, ete., can be obtained at the Town 
Hall, Spa-road, S. E. Tenders by Sept. 8. 

Launceston (Tasmania)—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrieal 
engineer, Launceston, Tasmania, or to Messrs. John ‘Terry and Ce., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 


Pietermaritaburg.—The Corporation invite tenders for the 
supply, delivery, aud erection of the nesessiry poles and overhead 
equipment for about 54 miles of tramway route. Specifications ma 
be seen at Messrs. Mordey and Dawbarn, 82, Victoria-street, S. W. 
Tenders to Messrs. Ford Bros, 12, Southampton-street, Fitzroy- 
square, W., by Sept. 7 (noon). 

London, 8.E.—The London Countv Council invite tenders for the 
supply, delivery, and erection in the electricity generating station to 
be established by the Council at Greenwich of four 5,000-hi. p. vertical- 
horizontal steam-engines, cach suitable for driving а tbree-phase 
generator. Particulars, etc., may be obtained at the County Hall, 
Spring-gardens, S.W. Tenders by 10 a.m. on Oct. б. 

Portugal.—The '' Diaro de Governo of Aug. 5 contains a notice 
granting to the Conde de Vizella for 15 years the exclusive concession 
for automobile service on various roads in the districts of Loanda and 
Lunda, in Portuguese West Africa, with a preference, under equal con- 
ditions, of the establishment of other automobile services in the same 
districts upon conditions which are stated in the Diario. 

Ipswieh. -The Corporation invite tenders for specification No. 15: 


| аге and jncandescent lighting and power circuits and fittings in 
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nerating station, offices, car-shed, workshop, and refuse destructor 
ouse, Specification, etc., can be obtained trom Mr. Will. Bantoft, 
town clerk, and may be seen at (but not obtained from) the offices of 
Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster. 
Tenders by Aug. 28. See advertisement. 
Batley.—The Corporation invite tenders for the mason, joiner, 
lumber, plasterer, slater, painter, heating engineer, and electric 
fighting engineer's work respectively, in erection acd completion of 
ditions to the pres-nt town hall. Plans and specifications, etc., can 
“be seen, and bills of quantities obtained at the offices of Messers. 
Walter Han«tock and Son, architecte, Branch-road, Batley. Tenders 
to be sent to Mr. J. H. Craik, town clerk, by noon on Sept. 4. 
Birmingham.—The Tramways Committee require the names of 
contractors who are desirous of tendering for the supply and delivery 
of materials and fittings as follows: (Section A) manganese steel points 
and crossings ; (B) tapered steel side poles and bracket arms; (C 
suspension ears, pull-offs, section insulators, and other overh 
materials ; (D) hard-drawn copper trolley wire and stranded steel span 
wire. Mr. John Price, city engineer, Council House, Birmingham. 


RESULTS OF TENDERS. 


West Ham.—The orderfor the tramway cable has been placed 
with the British Insulated and Helsby Cables, Limited. 

Reigate.—-The Town Council have accepted the tender of 
НБ and Sons, Reigate, at £2,023, for additions to the electric 
lighting station, Wray Common-road. 

Hove.—The Move Electric Lighting Company have placed an order 
with W. T. Henley's Telegraph Works Company, Limited, for the 
su plying and laying, on the solid system, of paper-insulated feeder 
cables, 


Radcliffe (Lanos.).—The Urban District Council have accepted 
the tender of W. Brierley, Church-street, Radcliffe, at £55, for fitting 
the existing market hall with electric lighting wires and other append- 
ages complete. | 

Colchester.—_W. T. Henley Telegraph Works Company have 
secured the contract for the supplying and laying of tramway feeders 
for the Colchester tramways as sub-contractors to Messrs. J. G. 
‚ Wbite and Со, 


Bradford.—A tender has been accepted for the works and materials 
necessary for the electric lighting at the Cartwright Memorial Hall, 
Lister Park, Bradford, by the Corporation, of G. H. Woods, Slacke, 
and Co., Corporation-street, Blackburn. 


Dewsbury.—A tender has been accepted for the supply and 
delivery of steam coal at the Corporation Electricity Works, Bradford: 
road, by the Electricity Committee, of Crawshaw and Warburton, 
Limited, Dewsbury, 1,000 tons screened nuts and 2,000 tons pea slack. 

Ipswich,—The Corporation have accepted the following tenders for 
the supply and delivery of electricity meters: Reason Manufacturing 
Company, Lewes-road, Brighton, for 24, 5, 10, and 15-ampere meters; 
Ferranti Limited, Hollinwood, Lancashire, for 20, 50, and (if require i) 
50, and 100-ampere meters. | 

Cheadle and Gatley.—The Town Council have accepted the 
tender ef Messrs. Steel, Peech, and Toyer as follows: fishplates, 
£6. 88. Ad.; rails, £6. 8s. Ad.; tiebars, £8. 17s. 6d. ; aud bolts, 
£18. 10s.; and the tender of Messrs. Askham Bros. and Wilson 
for points and crossings, No. 2 contract, at £34. 15s. 

Derby.—The Town Oouncil have accepted the following tenders : 
Chloride Electrical Storage Oompany, Trafford Park, Manchester, 
accumulators, £2,812. 15s.; Lancashire Dynamo Company, Clifton 
Junction, near Manchester, balancers and reversible boosters, £791 ; 
Johnson and Phillips, Victoria Works, Old Charlton, Kent, switch- 
board, £1,276. 


Egypt.—The Allgemeine Electricitüts-Gesellschaft, of Berlin, 
recently established an underground telephone line between Cairo and 
Alexandria for the Société Egyptiennes des Telephones, while Messrs. 
Siemens and Halske, of Berlin, installed the necessary electrical 
apparatus at the great Assouan dain, and have secured the contract for 
the electric lighting of the barracks at Khartoum. 

Weymouth.—The Town Council have accepted the following 
tenders : E. Danks and Oo., boilers, £1,850 ; International Electrical 
Engineering Oompany, engines and dynamos, £3,192; J. Hitchen 
and Sons, crane, £280. 10s. ; International Engineering Company, 
switchboard, £1,860. 9s.; Tudor Accumulator Company, storage 
battery, £156: Oliver and Co., arc lamps and posts, £704. 3s. ; 
Aiton and Co., pipework, 25, 195; Johnson and Phillips, mains and 
feeders, £11,321. 17s. 10d. 


BUSINESS NOTES. 


TRACTION, 


Brighton.—Application is to be made for a loan of £20,000 for 
electric tramways along Preston-road to Preston Village. 

Saltord.—Lieut.-Oolonel von Donop on Wednesday last week made 
an inspection of three new sections of the Salford tramways, which are 
shortly to be opened for traffic. 

Lowestoft.—The last weekly traffic returns of the electric trams 
showed that 82,885 passengers had been carried, and that the receipts 
had been £378. 19s. 10d.—this with only about 11 of the 15 cars 
in use. 

Rotherham.—For the week ending Aug. 12 the receipts on the 
Corporation tramways amounted to £698. 1з. 8d., or an average of 
285. 88. nr day. Of the total, the Tinsley section contributed 
£515. 18s. 


Yeadon.—The Leeds and Guiseley tramways scheme having been 
dropped, a general meeting of the Rawdon, Guiseley, and Yeadon 
Council is fo be arranged to decide upon the mode of procuring tram- 
ways for the district. 

Alpine Railway.—A German syndicate is at present making 
surveys for an electric funicular railway [from Grindelwald to the 
Gleckstein cabin on the Wetterhorn. Negotiations for procuring the 
necessary land are now in progress. | 

Manohester.—4A deputation has been appointed in connection with 
the Tramway Committee to wait upon the officials of the Manchester 
oe Company with a view of arranging terms for the taking over 
of the horse cars and tramway track within the borough. 

Darlington.—So much advance has been made with laying tne 
new electric line that consequently the old service has now been 
stopped. Mr. O'Dowd is'the lessee of the old tramways, and will 
have a like position in oonnection with the new electric system. 

Halifax.—QGseat satisfaction is said to prevail in the Brighouse 
district at the decision of the Corporation to extend their tramway 
system from Hove Edge into the centre of Brighouse. The extension, 
which will measure 1 mile 6 furlongs, is to be completed in two months’ 
time. 

Porth and Ponmtypridd,—The Rhondda Urban District Oounocil 
have declined to receive а deputation from the Pontypridd Council 
with а view to the working of the whole of.the Porth-Pontypridd 
tramway by the Pontypridd Oouncil, because they are at present 
negotiating in reference to the tramway. 


Wednesbury. —An arrangement has been arrived at between the 
Corporation and the tramways company on terms by which the elec- 
trification of that portion of the Mouth Sta ire line betweem 
Wednesbury Bridge and the White Horse Hotel will be commenced 
this week and completed before Christmas. 


Swansea.—The plans and specifications for the construction of the 
new lines to Sketty, Bryn-road, and Brynhyfryd have been completed 
by Mr. Prussman, the borough electrical engineer, and Mr. Geo. Bell, 

e borough surveyor, and will be submitted to a meeting of the 
Corporation Tramways Committee on Sept. 2. 

Ossett.—The Town Oouncil have desided to apply to the Board ot 
Trade for an order under the Tramways Act for power to make and 
construct tramways within the borough, and a sub-committee has been 
empowered to act with the joint committee of the Dewsbury and 
Soothill Nether Oouncils in any farther arrangements. 


Wakefield. —The construction of the electric overhead tramways 
which will eventually connect Wakefield with Leeds in the one direc- 
tion, and Wakefield with Horbury and Ossett in the other, was on 
Thursday last week commenced almost immediately opposite the Vine 
Tree Inn, Newton, by the contractors, Messrs, Dick, Kerr, and Co. 


Scarborough.—The Corporation propos to purchase the system of 
electric tramways about to be established in the borough т the tram- 
ways company. The company are understood to be favourably 75 0 
towards the transaction, which will involve an outlay of about £6,000. 
It is sought to settle the question prior to the commencement of the 
work of construction, which is fixed to begin on Oct. 1, 1903. 


Battersea.—The widening of Falcon-road, by taking away the 
front gardens of several houses along that thoroughfare, has alread 
commenced, and no doubt a great improvement will soon be effected. 
A few houses along Battersea- rise are also being pulled down, as a 
part of the London County Council scheme for laying а tramway 
тош Nortb-side, Olspham Common, and Battersea-rise to Wands- 
worth. 

LiverpooL—The tramway traffic returns for the fortnight ending 
Aug. 1 shows receipts of £21,516, as compared with £20,993 for the 
corresponding period last year, the passengers carried numbering 
4,620,000, against 4,510,000 for the same fortnight in 1902. The last 
horse car of the old service was discontinued on Saturday. The Bank 
Holiday receipts were £5,660 for the three days this year and £5,500 
for the same period 1902. 

Ashton-under-Lyne.—At the last meeting of the Town Council, 
the Chairman of the Tramways Committee (Councillor Andrew) said 
he was sorry that his expectation that the new electric cars would be 
running by Ashton Wakes could not be realised. The cause of the 
delay was that the order for track work had been sent to America by 
the Manchester Corporation because they thought that the American 
firm could supply them in the shortest space of time. 


Upper Norwood.—Proposals have been made to the local autho- 
rities in favour of the introduction of trams into Upper Norwood. 
canvass of the districts through which the proposed line would pass 
has been taken, and the returns show a majority of 3 to 1 in favour of 
the system being introduced. Demands will be made to the Oroydon 
and 9 Councils urging the extension of the existing lines from 
Thornton Heath and Herne-hill to Upper Norwood, and from Herne- 
hill to the Crystal Palace. 

Light Railways. — The Board of Trade have confirmed the following 
light railway orders made by the Light Railway Oommissioners: (1) 
Gloucester Corporation Light Railways Order, 1903, authorising the 
construction of light railways in the city of Gloucester; and (2) 
Oounty of Gloucester (Gloucester and Brockworth) Light Railways 
Order, 1903, authorising the construction of light railways in the 

ishes of Wotton St. Mary (Without), Barnwood, Hucclecote, and 
rockworth, in the county of Gloucester. 

Newonstle.— At the last meeting of the Tramways Committee 
plans and estimates were presented for the further extension of the 
tramway system. The engineer’s estimate for the track is £108,000, 
and the electrical engineer's estimate for equipment, etc., £132,000. 
The report will be cireulated among the members for presentation to 
the Council. It was agreed to ask the Couucil to give the committee 
sanction to proceed immediately with the ling from Heaton-road down 
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to Benton-road, with a single track laid across Armstrong Bridge, 
joining the line at the Jesmond-road section. 


Nelson.—The construction of the tramways is now completed, and 
the cars are running regularly over the whole length from the Colne 
boundary on the one hand to the Higherford Bridge at Barrowford on 
the other. The work has been completed expeditiously and greatly to 
the credit of the electrical engineer, Mr. W. A. Fraser. The total 
capital cost of the line will be something like £15,000, and the lines 

ill pay if the fares reach 265 per week. With the shorter length 
only at work that at present has been far exceeded. | 


Dundee.—In the estimates of income and expenditure of the tram- 
ways for the current year the total income is put down at £44,050, 
and the expenditure at £44,670, leaving an advarse balanee of £620. 
The expenditure is expected to be slightly over £2,000 more than last 

ear, for which wages, electricity, maintenance of permanent way, 
interest, sinking fund, and depreciation are mainly responsible. 
Rents, rates, and taxes are down by more than £100, but most of the 
other items show slight increases. The payment of £2,100 to the 
tramway company appears as in former years. The revenue is whully 
received from tramway receipts and advertising. ; 


Burton-on-Trent. —On Monday the tramways were opened to the 
public, and a very successful start was made. e receipts amounted 
to elose upon £100. The scheme for laying about 64 miles of lines, 
connecting the centre of the town with Branstone, Horninglow, 
Winshill, and Stapenhill, was ке red by the borough engineer (Mr. 
Lynam) and Mesers. Kincaid, ler, and Manville, of London, the 
cost being estimated at £85,000. The contractor for laying the lines 
was Mr. Finnigan, of Northampton, and 20 cars were supplied by 
Messrs. Dick, Kerr, and Oo., of Preston. The power is generated at 
the Corporation electricity works, and sold to the Tramways Committee 
at a rate of 2d. per unit for the first hundred thousand units, and 
144. per unit afterwards. Should the car receipts come up to 9d. per 
car mile, an annual profit of £2,250 is anticipated. 

Leeds.—Mr. Smithson, who resigned the chairmanship of the 
Tramways Committee because the City Council declined to accept his 
recommendation ting the tramway manager's salary, has for- 


warded to the committee the following letter: ‘‘ Gentlemen,—The 


Lord Mayor has conveyed to me, in terms which I greatly appreciate, 
your expression of confidence, and your desire that I should withdraw 
my resignation of the chairmanship of your committee. I have most 
carefally considered your request, together with various representa. 
tions made to me as to the inconvenience that might be caused by a 
change in the chairmanship of your committee at a period so near to 
the end of the year, and have decided that, if it is still your general 
wish that my resignation should be withdrawn, I will at onoe resume 


my duties as chairman for the unexpired period of this year.” The 


committee subsequently passed the following resolution: ''That this 
committee learns with pleasure of the decision of Mr. Councillor 
Smithson to withdraw his resignation of the chairmanship.” 


wi .— The Manchester Corporation Tramways Committee 
have offered to enter into an agreement with the District Council to 
take a 30 years' lease of the pro tramway lines, paying the 
Oouncil a sufficient rental to cover the interest and sinking fund pay- 
ments in respect of the capital expenditure incurred by the Council 
in constructing the permanent way of such tramways, the Оогрога- 


tion to undertake at their own expense the repair and maintenance of 


the lines during the period of the lease. The Council have replied 
that they consider after their experience of the working of the tram- 
ways that all future lines should be double lines, and that in order to 
provide double lines it would be necessary to carry out works of road 
widening, for which the Council had not obtained powers. Further, 
the Withington Committee were not prepared to recommend for con- 
sideration eey propona for a lease of the tramways unless the Oor- 
poration agr to pay the cost of constructing the tramways, as well 
аз the total cost of carrying out the nece road improvement and 
the cost of obtaining the necessary powers, the Corporation to under- 
take at their own expense the repair and maintenance of the lines 
during the period of the lease. | 

London County Counoil Tramways.—On the South London 
lines from the bridges to Brixton and Streatham the County Council 
are endeavonring to combine electricity with the existing cable system 
from the upper end of Brixton-road, and in carrying this out several 
difficulties appear to have arisen, especially the question whether the 
oable would stand the strain of the new cars, which, although smaller 
than those used on the Balham and Tooting line, are yet much heavier 
than the ordinary two-horse cars. А trial is being made with seven 
ears between the Streatham terminus and Westminster Bridge, and 
the result appears to be satisfactory so far. It is stated that the 
te transformation" at Brixton-road transforming station is bein 
effected in two minutes. The electrification is practically completed 
between the Elephant and the northern end of Camberwell-green, and 
a big gang of men are at work laying down the network of conduit 
and rails at the southern end. In Peckbam-road the conduit has 
been laid for a considerable distance, and the horse cars are stopped 
short at Pomeroy-street, Queen’s-road, in order that the work at the 
New Oross end may be expedited. The line from Camberwell-green 
to Vauxhall, which was opened a fortnight since, promises to be the 
best paying of the whole system. 

The Tramways Act.—The report of the Board of Trade of their 
proceedings under the Tramways Act, 1870, during the session of 
1903, states that 14 applications were made to the Board of Trade in 
December, 1902, for provisional orders under the Tramways Act, 
1870—namely: Barrow-in-Furness, Burton-upon-Trent Corporation, 
Bury Corporation, Cardiff Corporation Extensions, Halifax Corpora- 
tion, Horsforth Urban District Council, Huddersfield Corporation, 
Ilford Urban District Council, Keighley Corporstion, Leeds Cor- 

tion, Leeds and Guiseley, Newcastle-upon-Tyne Corpora- 


tion, Portobello and Musselburgh, and Ramsbottom Urban 
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District Council. All the applications included power to construct 
new or extension tramways, and all except three were promoted by 
local authorities. The aggregate length of the proposed tramways 
was 14 miles 5 chains of double line and 21 miles 56 chains of single 
line, and the estimated expenditure was £447,922. The Halifax and 
the Ilford applications were withdrawn by the promoters. "Twelve 
applications were granted by the Board of Trade and provisional orders 
made. The Leeds and Guiseley order was not, however, proceeded 
with owing to the failure of the promoters to make the prescribed 
money deposit. The remaining orders were submitted to Parliament 
for confirmation in two Confirmation Bills, which received the Royal 
assent on Aug. 11. Р 

Paris Metropolitan.—Acting on the recommendation of the com- 
mission of enquiry into the recent disaster on the Metro,” the 
Prefect of Police has advised the company of the new measures of 
reform and the precautions for safety of passengers which will be 
required to be introduced on its system. The modifications are divided 
into three series. First, those to be put into immediate exeoution ; 
second, those to be introduced before Sept. 5; and third, those to be 
begun by Nov. 1. The first series includes the appointment of 
inspectors, one for every five statious; every short-circuit is to be 
reported to an inspector, who shall thereupon determine the measures 
to be adopted. Independent petrol lights are to be placed in every 
station to indicate the way out, and all needless barriers and the 
penny-in-the-slot machines, etc., which now encumber the 
and platforms are to be removed. In the second series the 
company is required to isolate completely the motorcar from the 
other cars composing the train. ' Al] offices and installation boxes at 
the stations are to be constructed of incombustible material, an inde- 
pendent system of lighting is to be installed, special fire-alarms are to 

placed in telephonic communication with the nearest fire station. 
The third series contains a recommendation to study other systems of 
traction possessing fewer dangers of fire or panic than the one at 
present in use. e third rail carrying the electric current is to be 
properly guarded, so as to protect passengers who may be obliged to 

lk along the track from danger of electrocution. All the stations 
are to have at least two exits, and air-shafts are to be constructed 
between the stations. 


te Enquiry.—Lieut.-Oolone] von Donop held an enquiry 
on Wednesday into the circumstances attending the tram accident at 
Ramsgate last Wednesday, by which 21 persons were injured. John 
Collins, the driver of the runaway car, said all went well until the 
top of the hill into Bellevue-road was reached, when he noticed that 
something was wrong. He immediately applied all three brakes. The 
ear got beyond his control, and ran into another car standing on 
the interlacing lines. Albert Coppen, the conductor, stated that the 
ear was not proceeding at more than walking pace when it reached the 
top of the hill. Then it appeared to suddenly shoot forward. Witness 
at that time was busy taking fares, and before he oould do anything 
the collision occurred. He was certain the sand-box was in order 
when they started from Margate. It was untrue that passengers were 
thrown over the top of the runaway car. Knell, the driver of the 
other car, said, when he saw that a collision was unable, he shut 
off power. At the moment of the impact he estimated the 
speed of the runaway cat at 20 miles an hour, The rails 
were very greasy through rain. He admitted that bogie cars 
like those involved in the accident were difficult to control when 
descending gradients. The manager of the company, Mr. Humphries, 
thought the slipper brake was useless as an emergency brake. The 
inspector dieagreed with this view, saying brakes of that type were 
being used all over the kingdom. Mr. Humphries said he found 
nothing to account for the accident. From the driver’s evidence he 
thought that the electric brake was so applied as to be inoperative, 
causing the wheels to skid. That was the only cause to which he could 
attribute the accident. Replying to the town clerk, witness said 
slipper brakes were impracticable with their bogie cars. The company 
had gone fully into the matter. The inspector said it appeared that 
the sanding arrangements arrangements were perfectly in order, but he 
thought the weakness was in the brakes, and to that point he should 
refer in his report. "There was no doubt the trolley arm came off first, 
rendering the electric brake useless. He recommended that in future 
all cars should stop at the top of the hill. This conoluded the enquiry. 


Taunton.— The Street and Highway Committee are considering the 
following report of Colonel von Donop in regard to his inspection of 
the tramways on July 19: I was accompanied at the inspection by 
representatives of the Corporation and of the tramway company. The 
lines are about 14 miles in length, and they were opened for traffic 
not two years ago. Over a portion of the route where the line is on 
a gradient, and the roadway on that account keeps fairly dry, the con- 
dition of the track is satisfactory, but the greater part of the route 
is along а flat road at a low level, and on this portion the track is 
undoubtedly in an unsatisfactory condition, though I am not Prepared 
to say that it is at present actually dangerous. The company, however, 
fully admit that the method of construction has not been a success, 
and they are prepared to reconstruct it, the only point in dispute 
being what the form of construction shall be. The present form is 
as follows: each rail is laid on a separate concrete base, lft. дїп. 
in width, and there is one granite block on each side of each rail; the 
space between the rails is filled in with tar asphalt. The eompany 
now propose to make the concrete base continuous between the .two 
rails, and to pave for the whole distance between the two rails and for 
18in. on the outside of each rail with granite setts. The Corporation 
are, however, desirous that wood blocks should be substituted 
for granite setts, and this is one point of difference between 
them and the company. The Corporation are of opinion that 
wood blocks would a more lasting form of construction and 
would be less noisy. The company, on the other hand, point out 
that the roadway outside the track is macadam, and that the main- 
tenance of a wood track in the centre of a macadam roadway would 
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be both expensive and unsatisfactory. I informed the Corporation 
that it was my opinion that the track as proposed by them would not 
be found a satisfactory arrangement, that it would not wear well 
under the conditions which obtain at Taunton, and that its condition 
would be a constant trouble both to them and the company. On the 
other hand, the form of construction now proposed by the ош 
is what has been in use over a very large number of lines in Englan 
for several years, and has been found to give general satisfaction. I 
therefore recommend them in their own interests to agree to the 
company’s proposals.” 

Tramways Assessment.—The Assessment Committee of the 
Brentford Union have, on the advice of their rating surveyor, Mr. 
Cook, fixed the total value of the London United Tramways in their 
district for rateable purposes at £18,551, with a gross of £40,456. 


These figures are split up between the parishes in the following way, | 


care being taken as near as possible that the apportionment ahould be 
on the basie of mileage of line: Acton—rateable value £2,020, and 
gross value £4,419; Ealing, £1,725 and £4,189; Hanwell, £1,540 
and £2,784; Chiswick, £9.706 and £15,123; Old Brentford, £611 
and £1,755 ; New Brentford, £91 and £375; Isleworth, £774 and 
£3,832 ; Heston, £1,018 and £3,682; Twickenham, £1,067 and 
£4,297. Chiswick naturally takes premier position because in it are 
situated the main stations of the company, the power-house, the 
offices, and the great car-sheds. Acton has also some car-sheds, and 
so have Hanwell and Heston, which accounts for the preponderance 
of value in these parishes over Ealing and Isleworth, the value 
of the buildings having been added to the length of line and 
cables, These apply to the rates of March, 1902, September, 
1903, and March, 1903, except so far as Isleworth, Heston, and 
Twickenham are concerned. Prior to 1903 Isleworth and Heston 
pay on £308 and £960 respectively, the reason being that the 
Twiekenham- road lines and the extension to Hounslow Heath, 
though open and securing large poe had not been brought 
into the assessment. As regards the Twickenbam lines, they have 
not been brought into any assessment prior to April last, although 
they had been open to Cole’s Bridge in August, 1902, and from 
Richmond Bridge to King-street a few weeks later. The arrangement 
of these figares was not arrived at without considerable trouble. The 
tramway company have now given notice of appeal to quarter sessions 
against the decision. The Assessment Committee have decided to 
recommend the Guardians to allow them to defend the appeals. —In 
the year 1900 the borough treasurer brought before the Bolton Tram- 
ways Committee the question of the income-tax assessment oa the 
tramways undertaking, and the claims of the surveyor of taxes to tax 
the profits to a much larger extent than the borough treasurer con- 
sidered fair and legal. Up to that time the revenue account had not 
been debited with more than the annual instalment of loans repaid, 
er sinking fund as it is sometimes called. Then a statement was 
submitted allowing for depreciation on capital at the rate of 8 per 
cent. on the construction of tramlines, 5 per cent. on buildings, 
old lease, goodwill, etc., 5 per cent. on electrical equipment, 
10 per cent. on cars and rolling - stock, tools, machinery, 
office fittings, etc., the depreciation being £16,298, which 
i noluded £6,536. 17s. 2d. Joans repaid. After a lengthy appeal before 
the local commissioners of taxes this sum was a mitted. with the 
exception of the allowance for buildings, goodwill, etc. The com- 
mittee authorised the treasurer rot to charge the loan repayment to 
tramways revenue account as he had hitherto done, for it was under- 
etood that the item loans repaid was really depreciation, and that the 
loans ought to be repaid out of the depreciation allowed. This was 
a very important decision, and was а new departure in municipal 
accounts, It saves the committee income tax on the amount of loans 
repaid yearly, which has gone up from 26,000 in 1901 to nearly £15,000 
for last year, for the Inland Revenue department had always charged 
income tax on this sinking fund item previously. The accounts for 
the year ended March 31, 1902, were prepared on similar lines, but 
&he treasurer went further in his income-tax appeal this year, and 
claimed а rebate tax on the cost of relaying the permanent way, which 
in 1901-2 had cost an outlay of £51,919, and this was allowed, with 
the exception of £10,031, which was for doubling the track, and that 
this was consequently new capital. This important income-tax appeal 
has been largely adopted by the municipalities of the kingdom, and 
we understand that Glasgow especially has saved the tax on over 
£100,000 by following in the wake of Bolton. Glasgow is charging 
full depreciation against tramways revenue account, in addition to the 
8 inking fund. 


LIGHTING AND GENERAL. 


Dover.—The Oorporation Electricity Purchase Bill has received 

oyal assent. 

Wednesbury.—Sanction has been received to the electric lighting 
oan of £11,000. 

Stewat Electrical Syndicate.—Mr. С. S. Pitt, liquidator, has 
been appointed receiver and manager. | 

Walmer.—The Council have confirmed & resolution applying for 
& provisional order to supply electrical energy in Walmer. 

St. Pancras.—It is stated that the Council have made £46,612 
profit on their electric lighting plant within tho last 10 years. 

Fulham.—The Guardians' estimate of the cost of the provision of a 
new nurses’ home includes £300 for electric lighting installation. 

Thetford.—Messrs. Burrell and Sons have obtained permission to 
extend their electric cable underground to premises on London-road on 
the usual conditions. 

Carlisle.—The Electricity Committee have appointed а sub-com- 
mittee to consider the charges at present made for the supply of 
current to private consumers, 


| each way between Douglas and Liverpool. 


Bo'ness.—The Town Council have appointed Mr. Ogilvie, of Kin 
Bros., Leith, consulting engineer in connection with the suposed 
electric light and power scheme. 


Rawtenstall.—The Corporation will supply the Rossendale Valley 
Tramways Company with the necessary electrical energy for the 
working of their undertaking within this borough. 


Aocrington.—Mr. Н. Ross Hooper has held an enquiry into an 
application of the Corporation for sanction to borrow £550 for the 
provision of additional machinery at the electricity works. 


Kingswinford.—The laying of the electric lighting cables is pro- 
gressing rapidly, and Messrs. Parsons and Sons have delivered 24 lam 
D Rad The work of setting the columns has commenced in Wa 

eath. 

National Telephone Co.—With the object of focussing all the 
business in connection with new orders, this Company has formed а 
contract department, with offices situated at Salisbury House, London- 
wall, E.C. 

Pontypool —The Oallender Cable Company, Limited, are now 
laying down the cables for supplying electrical power to the collieries 
and other industries of the town for the South Wales Electric Power 
Distribution Company. 

Loughborough.—The Town Oouncil have empowered the town 
surveyor to act with Mr. C. Н. Gadsby, engineer to the electricity 
scheme, in prepsring the archite»tural work in connection with the 
electricity power station. 


Stalybridge.—Mr. Gibbings is preparing a general statement as to 
the lighting of the generating station. The generators are now ready 
for testing at Preston, and four motor-goneratora are to be ready for 
testing about the 8th prox. 

Blackheath and Greenwich District Electric Light Co, — The 
directors have resolved that an interim dividend at the rste of 7 per 
cent. рег annum be paid upon the cumulative preference shares for 
the half-year ended June 30. 

Govan.—The Corporation have obtained sanction to make large 
additions to the electricity station in Helen-street. The buildings are 
to cost £10,000, and within the next two years the Corporation will 
lay down plant to the value of £40,000. 

Taunton.—The charge for current to the free-wired consumers will 
be reduced 1d., or 5d. instead of 6d. per unit, for current consumed 
between Oct. 1 and March 31 next, but the charge is to stand at 6d. 
for the following six months or summer half. 


Sowerby Bridge.—The offer of the Northern Counties Electricity 
Company, Limited, to light the street lamps for 1,2663 hours, and to 
rovide and fix the necessary poles and lamps, at a charge of £1. 
ba, 6d. per lamp of 40 c.p. per annum, has been accepted. 
Brighton.—The accounts of the Lighting Committee of the Town 
Council for the year ended March 31 show that the year's working of 
the electric light undertaking has resulted in a net profit of £77,984, 
upwards of £3,000 of which will be applied to the relief of rates. 


King's Lynn.—The Council have resolved to extend the plant at the 
electricity works at an estimated expenditure of £5,500, and to aprly 
for sanction io a loan of £11,520 to cover the cost of the extension, 
and also previous excess and techuically unauthorised expenditure. 


New Branch.—Owing to rapidly increasing business, the British 
Westinghouse Electric and Manufacturing Company, Limited, have 
opened а new branch, under the management of Mr. W. 8. Doran, at 

ork City and County Bank-buildings, Sheffield, for the Sheffield 
district. 

London Electric Supply Corporation.—The directors have 
declared an interim dividend for the half-year ended June 30 last at 
the rate of 6 per cent. per annum on the preference shares, payable 
on Sept. 1. The transfer books will be closed from the 17th to 3lst 
inst. inclusive. 

Berwiok.—The sanitary authority have entered into ап agreement 
with the Urban Electric Supply Company for the lighting of the streets, 
Arc lamps are to be erected of 1,000 nominal candle.power, and to be 
fixed on standards supplied by the company, while the incandescent 
lamps are to be of 25 c.p. 

Isle of Man.—The Isle of Man Steam Packet Compeny are having 
Marconi installations made on their vessels. The first installation is 
on the Empress Queen," which almost daily carries 2,000 passéngers 

It is 1 800 the first 
test will be made on to-day's passage to Douglas. 

New Canadian Саре. — It is stated that a syndicate will shortly 
be formed to arrange for the establishment of a direct independent 
cable servico between England and Canada, with a tariff of 6d. per 
word for ordinary cablegrams and Sd. per word for Press messages. 
We understand that Mr. Roland Belfort, Anglo-Canadian Cable Syndi- 
cate, 34, Great St. Helen's, E.C., is one of the movers in the scheme. 


Greenock.— Mr. James Robertson, burgh electrical engineer, in 
his last report, states that 37,534 uuits of electricity were generated 
in Greenock for private and public supply during the five weeks 
ending Aug. 1, an increasc compared with this period last year of 
9,237 units. and 78,477 units were generated for traction supply, an 
increase of 5,636 units. The number of consumers has increased from 
215 to 346. Only 40 private houses in Greenock have introduced 
electric light, which is somewhat unsatisfactory. The engineer is of 
the opinion that the reason electric light has made such little head- 
way amongst private householders is because the ‘‘ flat" rate has been 
too high. He proposes, therefore, that it be reduced from 54d. to 44d. 
per unit, a figure which is still 15 per cent. in excess of the average 
и, obtained last year from all censumera. The pumping station at 

est Quay in connection with the condensing plant is now in opera- 
tion, and the results are reported as in every way satisfactory. The 
accounts for the past year show a credit balance of £649. 11s. 9d, 
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Imperial Tramways Co.— For the half-year ended June 30 last 
the directors of this Oompany have declared an interim dividend 
on the £10 ordinary shares of 8 per cent. per annum. The dividend 
warrants will be payable on and after the 20th inst. 

W. T. Henley's Telegraph Works.—4An interim dividend at the 
rate of 12 n cent. per «nnum for the half-year ended June 30, 1903, 
will be paid on the ordinary shares of this Company on Sept. 1 next. 
The half-year's dividend on the preference shares at the rate of 44 per 
cent. per annum will also be paid on the share date as usual. 

Canada.—Some time ago the Radial Electric Company unsuccess- 
fally tried to secure the right of way through the streets of Toronto, 
and endeavoured to have а measure passed by the Ontario Provincial 
Legislature giving them this privilege. They have now appealed to 
the Dominion Government for the franchise. The case is exciting 
considerable local interest. 

Manufacture of Electric Aocumulaters.—The Home Secretary 
has issued draft regulations, under Section 79 of the Factory and 
Workshops Act, 1901, dealing with the manufacture of electric 
accumulators. They are intended to come into force on Oct. 1, and will 
be in substitution for the special rules for electric accumulator works 
made under the Factory Aot of 1891. ! 

. Parkfield Works, Stookton-on-Tees.— We are informed that 
Messrs. Ashmore, Benson, Pease, and Oo.’s works will close on 
Saturday, Aug. 15, until Monday morning, Aug. 24, for stocktaking, 
that no goods can be received or dispatehed between these dates, and 
that material forwarded to arrive between these dates will be refused, 
and senders made liable for any demurrage that may be incurred. 


Willesden Polytechnic Electrical Engineering Sooiety.—At 
the lost meeting of the sóciety, Mr. Frederic Н. Taylor, A. M. I. E. E., 
in the chair, а paper was read by Mr. T. Lawrence on the subject of 
the ‘‘ Nernst Lamp." The author showed some interesting diagrams 
illustrating the various types and also the working parts of this lamp, 
and the excellent description given evoked considerable discussion, 


Morley.—Mr. J. E. Ellis, borough electrieal engineer, in his last 
report, states that the output from the electricity works during the 
four weeks ending July 14 was 6,225 units, as against 4,193 units for 
the 5 eriod of last year. The lamps connected to date 
was 10,512. The borough engineer has been instructed to report to 
the next meeting as to the construction of Park-street sub-station and 
as to the repair of the same. 

Thames Boat Building.—The Thames Valley Launch Company, 
Limited, who are building a number of boats for foreign orders, have 
just sent off from their Weybridge works the first of a series of special 
service inspection steamers for the use of the Egyptian Government 
on the Nile. There will be altogether 10 or 12 of these small screw 
steamers, and each will be in charge of an inspecting officer, for whom 
every comfort is provided on board in the way of sleeping and living 
accommodation. 


—At the last meeting of the Urban District Council | 


Tottenham. 
the Electricity Committee submitted an amended scheme for the carry- 
ing into effect the provisional order obtained by the Council in 1902 
for the lighting of the district by electricity. The committee recom- 
mended the adoption of the scheme, and that application be made to 
the Local Government Board for sanction to a loan of £70,000 to 
defray the cost of the work. After a long discussion the farther con- 
sideration of the scheme was postponed. 

Llandovery.—At a meeting of the Town Council and three repre- 
sentatives of Llangadock district on Monday, the question of placing 
Llandovery and Llangadock in telephonic communication with other 
towns was considered. А communication from the Postmaster-General 
was read to the effect that this could be done provided а guarantee for 
£72. 10s. per annum would be forthcoming. It was resolved that 
Llandovery Town Council become guarantors to the extent of £50 
a year, and that Llangadock provid 
annum. 

Bristol.—We note from the annual report of the city engineer, Mr. 
T. H. Yabbicom, M. I. O. E., that during the year ended March 25, 
1903, the Electrical Oommittee laid 28°56 miles of cables, and formed 
10°58 miles of trenches for them. The total expenditure was £2,910, 
inclading £419 for laying private services, alterations to sub-stations, 
etc. Amongst other works, we note the building of a new coroner's 
court and mortuary at a cost of £2,248, and 10 workmen’s dwellings, 
which give accommodation to 42 persons, and which entailed an 
expenditure of £2,256. 

Newton Abbot.—The Newton Urban District Council have refused 
to nt pron to the Urban Electric Supply Company to lay 

bles to Kingsteignton. Mr. Н. C. Pay, engineer and manager, has 
agreed to give the Council an undertaking that the granting of their 
approval to allow the company to extend to Kingsteignton could not 
in any way affect the Council's option to purchase во much of the 
undertaking as was in the urban district of Newton Abbot when the 
opportunity to 5 arrived. The matter is before the Lighting 
Committee of the Council. 

Change of Namo. — The New British Arc Lamp Company, Limited, 
Horsell-road Works, Holloway-road, London, N., have changed the 
neme of their company to New British Engineering Company, 
Limited. The oompany have opened a a periment for the manufac- 
ture of switchboards and for every kind of electrical and mechanical 
work, and have secured the services of Mr. William Thomas Burbe 
as works manager, under whose supervision the whole of the work will 
be carried out, апа of Mr, Ernest Paine, who will act as the company’s 
commercial representative. 

The Temple.—There has been a difference of opinion for some time 
past between the authorities of the Inner Temple and the Post Office 
respecting the introduction of the latter’s telephone service into the 
Inner Temple, the benchers wishing to have the overhead whilst the 
Post Office contended for the underground system of pipes and wires. 


е the balance of £22. 103. per. 


The benchers have now given their consent, and the work of laying 
the underground wires was commenced in the Inner Temple yesterday. 
The Post Office telephone has been in operation in the Middle Temple 
on the underground plan for some months past, 


Bilston.—Since the introduction of the electric trams the progress 
of electricity in Bilston has been very rapid. Mains were Jaid by the 
Electric Corporation for Power Distiibution, and many of the leading 
tradespeople at once had their premises attached. The District 
Council also supported the Corporation, and as quickly as possible 
arranged terms for the lighting of their main buildings. This work 
was practically completed on Saturday, and the town has now its 
market, bathe, free library, reading-room, town hall, Council chamber, 
and offices all illuminated with electricity. The result is a great 
improvement. ; 

Catalogues Received. — Allgemeine Elektricitäts - Gesellschaft 
Berlin, Mitteilungen aus dem Kabelwerk, No. 30. Insulation Mate- 
riala: I. Hartgummi.—Berliner Telephone Mfg. Company, 117, 
Queen Victoria-street, London, E.C., Leaflet No. 62, automatic 
telephones for reply and call system.—Geoffroy and Delore (manager, 
A. h. Hunt), 115-117, Oannon-street, London, E. O., single and twin 
lead-covered cables, standaid lighting end power cables, cables for 
town mains, steel-armoured cabies, concentric cables, flexible cords, 
aeral cables, motorcar fl:xibles, — Walsall Electrical Company, 
Limited, 115 117, Cannoa-street, E.C., arc lamps and accessories, 
also pocket price-list of Walsall" opon-type dynamos and motors. 


Accumulator Manufactories.— We have just received from the Home 
Office at Whitehall draft regulations which have been prepared under 
the Factory and Workshop Act of 1901 for regulating the manufacture 
of electric accumulators. These regulations, issued in draft form, will 
come into operation on Oct. 1, unless any parties interested succcei 
in convincing the authorities that there are valid objections to the 
same, These objections have to be sent to the Secretary of State 
within 40 days from the 10th inst. A casual glance through the draft 
now before us tends to the belief tbat the regulations are reasonable, 
and that if properly enforced they will do much to prevent lead- 
poisoning occurring amongst the workmen in our electrical accumu- 
lator manufaotories. 

Wireless Telegraph Conference.—Tho members of the recent 
international wireless telegraph conference were entertained by the 
Gesellschaft für drahtlose Telegraphie. The arrangements included 
visits to the works of the companies which were the founders of the new 
company —viz., Siemens und Haleke Aktiengesellschaft and the Allge- 
meine Elektrizitüts-Gesellschaft. The apparatus of the new company, 
made according to the Telefunken system, wero then shown and 
explained by Count Arco (technical manager), Herren Dr. Seibt (chief 
engineer), Herren Schmidt and Sshloemilch, the latter showing for the 
first time his new polarisation cells, which are said to be simple of 
construction and effective in preventing electrical disturbances to 
wireless telegraphy apparatus. . 

Boston.—The Paving and Lighting Committee reported at the 
last Council meeting of the Town Council that they had received 
communications from two firms to the effect that, as the Corpora- 
tion had not taken advantage of the electric lighting order adopted 
some time ago, they intended to apply to the Board of Trade for 
powers to light the town by electricity. The consideration of the 
matter was adjourned for à month. ‘Lhe question of lighting the 
new municipal buildinga by electricity was again considered, and 
having regard to the fact that an electrio lighting installation may 
shortly be erected in the town, the Council, by 13 votes to 7, 
abstained from affixing the borough seal to the contract for £715, 
accepted at the last meeting. 

Gravesend.—The reeident engineer's report for the three months 
ending June 30 is as follows: units supplied to private consumers, 
15,777 ; units supplied to public lighting, 14,070 ; units supplied to 
tramways company, 96,280—total, 126,127; approximate works costs— 
fuel, £642; oil, water, stores, etc., £25; wages, £148; repairs, 
£12. 11s.—totsl, £327. lls.; approximate revenue per unit sold, 
2°26d. ; approximate works cost per unit sold 1°56d.; number of 
consumers supplied 98; increase since March 51 last, 17 ; equivalent 
number of 8-c.p. lamps supplied (private lighting), 5,875. It is pro- 
posed that a small generating set of 100 kw. be obtained at a cost of 
about £1,250. Sanction has been obtained to the borrowing of the 
sum of £1,070 for electric lighting purposes. 

Birkenhead.—The demand for electricity from the Corporation's 
undertaking for the quarter ending June shows a great increase as 
compsred with the corresponding quarter of last year. The figures were 
94,787 units by 512 consumers, as compared with 71,568 and 371 
consumers, To ordinary lighting consumers were supplied 25,768 
units at 6d., 15,265 at 5d., and 14,572 at 14d. for full quarters, and 
for incompleted quarters 893 units at 6d., 564 at 3d., and 223 at 14d. 
Power and heating consumers took 5,159 units at 24d., 1,976 at 2d., 
and 174 at 14d. Craven-street generating station took 240 units each 
at Ad. and 3d., and 2,002 at 14d.; Woodside Ferry obtained 12,417 
units at 2:2d.; the Watch Committee, 14,904 units for street-lighting ; 
and Bidston and Noctorum consumers, 2,572 units at 7d. The 
average price obtained in the quarter from all classes was 3°99 per 
unit, as compared with 4°23 per unit for the corresponding quarter 
last year. From the list of average prices for energy, it appears that 
public-houses paid the least, 2°67d. pcr unit, and churches and chapels 
the most, 5°97d. per unit. | 

Surbiton.—The formal opening of the new electric lighting station 
at Tolworth will not take place for a few weeks yet, but the premises 
are practically completed, and there is sufficient plant to supply light 
and power to the whole of the district where the cables are laid. The 
current was turned on for the first time last week by Mrs. Patrick 
Shaw, wife of Mr. P. G. O. Shaw, chairman of the Parliamentary 
Committee of the Surbiton District Council, who was also present, 
together with the Rev. J. F. Medley, Mr. F. Packham, Mr. R. 
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Thirlby, Mr. F. J. Bell (deputy clerk to the District Council), Mr. 
В. Mather (surveyor), Mr. Petersen (Callender's, Limited), Mr. 
Wickham (Edmundson’s Electric Corporation), Mr. Talbot (of Messrs. 
Hopkinson and Talbot, consulting engineers to the District Council), 
Mrs. Talbot, Mr. H. M. Gill (manager of the works), and Mr. C. Р. 
Medley (assistant manager). The plant at present consists of a Belliss- 
Morcom 120-h.p. high-speed steam-engine direct coupled to a 90-kw. 
` Fowler dynamo. Steam is supplied by two Babcock and Wilcox 

water-tube boilers, and the switchboard is by Fowler and Oo., 
Limited. 

Glasgow.—The quantity of electricity sold during the last year to 
private consumers was 10,419,488 units, being an increase of 241 per 
cent on the preceeding year. The number of consumers at May 31 
was 7,013, being an increase of 1,639 during the year. The number 
of motors in use was 1,059, with a total horse-power of 4,597, com- 

red with 682, with a total horse-power of 3,086, on the correspond- 
ing date. The number of units consumed for power purposes was 
1,560,509. The maximum load or demand made upon the generating 
stations was on Dec. 22, when it was 9,571 kw., compared with 
7,950 kw. in the previous year. The telephone accounts for the year 
ending May 31 show a total revenue of £55,728 and working expenses 
£15,967, making the net revenue £39,761, out of which the following 
requirements had to be met: interest, £6,642 ; sinking fund, £5,806 ; 
Post Office royalty, £5,405 ; and terminal fees, 21,497— total of 
217, 352, leaving a balance of £22,408. Adding the surplus of £398 
from the preceding year the balance is £22,807, which is dealt with 
as follows: proportion of rental applicable to year 1903-4 carried to 
suspense account, £20,714, leaving a surplus of £2,092, which the 
sub-committee recommend should be carried to a reserve fund. The 
expenditure on capital account for the year was £78,556. 


Redditoh.—The Urban District Council have received a supple- 
mentary report from Messrs. Durstall and Monkhouse, of London, 
the experts engaged to report upon the town’s electric supply under- 
taking. As to the present value of the plant compared with the 
original cost, the experts considered that, taken as a going concern, 
the value of the engines was 80 per cent. of the original cost, and 
the rest of the plant 88 por ccnt. of its original cost. Provided 
the plant was maintained out of revenue and insured against accident, 
it was not necessary to create a depreciation fund. They could not 
actually tell the condition of the cables without taking them up, 
which it would be inadvisable to do. The engineers expressed the 
opinion that it was wise to push the sale of current for power Гаров, 
even at present prices, as the plant at the generating station had to be 
run during the day whether the current is sold for power purposes or 
not. Redditch compared favourably with 14 other towns having an 
approximately similar output. The cost of adapting the present gas- 
producing plant for the use of bituminous instead of anthracite coal 
would be £500. Properly speaking, there should be spare plant 
equivalent in output to that of the largest unit, and on that basis the 
output at the Redditch station, supposing the new plant to work 
satisfactorily, should be about 200 kw. 

London Gasette.— An order has been made out in the estate of 
Edward Baldwin Pym, lately carrying on business at Bar-chambers, 
Scarborough, York, now residing at 29, Bramham-gardens, South 
кошш, London, electrical engineer, ав follows: discharge 
suspended for two years; bankrupt to be discharged as from July 10, 
1905. Adividend is to be declared in the estate of William Scholes 
(trading under the style or firm as Scholes and Son), electrical 
engineer and contractor, residing at 49, Main-street, Failsworth, 
Lancaster, and carrying on business at 39, Corporation- street, 
Manchester, Lancaster, and occupying portion of a shop at 10, 


Rochdale-road, Middleton, Lancaster, as a branch store. The 
last day for receiving proofs is Aug. 29, 1903. Christopher 
Jenkins Dibb, official receiver, Byrom-street, Manchester. An 


order tor discharge has been made out in the estate of Alfred 
Carlton Blyth, Avenue House, Hill-street, St. Albans, Herts, lately 

ing on business with William Turvey, under the style or firm 
of Turvey and Blyth, at the Standard Electrical Works, St. Stephen’s- 
hill, St. Albans, Herts, engineers and contractors. A dividend of 
158. 114. in the £ has been paid. Date of order, July 20, 1903. 
The partnership heretofore subsisting between Edward Roberts and 
Arnold Roberts, 1 On business as electrical engineers and con- 
tractors, at 15 and 17, Lee-street, Thornton-road, in the city of Brad- 
ford, under the style or firm of Roberts Bros., has been dissolved 
by mutual consent as and from Aug. 1, 1903. All debts due to 
and owing by the said late firm will be received and paid by Arnold 
Roberts. 

Private Bills.—The private Billa passed during the last session 
include 218 private Bills, seven Electric Lighting Order Bills (con- 
firming Board of Trade ordera in respect of 52 districts), and two 
Tramway Oonfirmation Order Bills (confirming Board of Trade orders 
in respect of tramways). For тшне 5 new capital is required 
to the amount of EIO, 500, O00, including increase of capital in the 
case of most of the large companies, notably the City and South 
London, £600,000; Great Northern and City Railway, £450,000; 
Great Northern, Piccadilly, and Brompton (Various Powets), 
£250,000; Ulster and Connaught Light Railway, £117,000; and 
the Metropolitan District Railway (Various Powers), £900,000. New 
tramway capital required is as follows: Manchester Southern Tram- 
ways, 5250.000 ; Mid-Yorkshire Tramways, £372,000 ; Coventry 
Electric, £18,000 ; Chatham and District Light Railways, £240,000 ; 
Notts and Derby Tramways, £750,000; Preston and Horwich, 
£500,000 ; Gosport, Fareham, and Cosham, £18,000; Harrow- road 
and Paddington, £60,000; Hastings, £60,000; Stroud and Chelten- 
ham, £200,000 ; South Lancashire, £200,000. Altogether there were 
54 ‘Tramway Bills introduced, but 23 of these were promoted by the 
London County Council, various borough councils, and urban district 
councils. Electric power companies account for £4,500,000 as follows: 
Boottish Central, £600,000 ; Carmarthenshire, £600,000; North. 


Western Electricityand Power Gas, £1,500,000 ; Fife, $600,000 ; Shrop- . 
shire and Worcestershire, £450,000 ; Somerset. and District, 8750, C00. 
First, however, amongst the Bills that have either been dropped by 
the promoters or suspended or rejected by Parliament we note: 
Pani eae: District Railway (Works), £2,100,000 ; Luton, 
Dunstable, and District Tramways, £140,000; Macclesfield and 
District Tramways, £240,000; Rochester, Chatham, and Gravesend 
Tramways, £1£0,000 ; Wakefield and District Tramways, £100,000 ; 
Antrim, Down, Armagh, and Belfast Electric Power, £400,000 ; City 
and North-Eastern Suburban Railway, 2d. 450, 000; Oentral London 
Railway, £3,150,000 ; *Clapham Junction and Marble Arch Railway 
(1), £1,500 000; *Clapham Junction and Marble Arch Railway (2), 
£2,040,000 ; *North-West London Railway, £700,000 ; London and 
Brighton Electric Express, £450,000 ; Great Northern, Piccadilly, 
and Brompton Railway (Extensions), £2,400,000. * These Bills were 
suspended owing to the appointment of the Royal Commission on 
London Locomotion, but altogether echemes involving capital expen- 
diture of over £30,000,000 fell through. 

German Electrical Companies.—The annual reports of two of 
the principal German electrical companies—the Schuckert Company 
and the Continental Company for Electrical Enterprises, both of 
Nuremberg—have just been issued. The Schuckert Company, which, 
it may be remembered, was amalgamated last April with the Siemens 
and Halske Electrical Company, of Berlin, has now succeeded in 
making the income meet the expenditure on a capital exceeding 
£2,000,000. The accounts show an available surplus of £6,300, 
which is to be carried forward, as against the enormous deficit of 
£769,000 in 1901-2. The Continental Company for Electrical Enter- 
prises—the so-called financial trust of the Schuckert Company—does 
not make so good a showing, and for the third year in succession does 
not pay a dividend. The balance-sheet shows a loss of £21,000 for 
the year, and a total deficit of 258,900. The Financial Times says: 
On the question of the amalgamation with the heavy electrical pi к 
ments of the Siemens and Halske Company under the title of the 
Siemens-Schuckert Works Company, with a capital of £4,500,000, the 
report of the Schuckert Company states that during the three months 
which have elapsed since the fusion, the new company has worked 
satisfactorily, and that the orders received have exceeded those 
booked by the original firms during the oorresponding period 
of last year. This indicates a notable improvement in the 
economic situation, which it is hoped will make further pro- 

, although a recovery from the prevailing low prices is still 
esired. As far as the British Schuekert Electrical Company is con- 
cerned, the directors of the German parent company, which holds 
shares in its оца the extent of £18,000, state that they hope, 
as a consequence of the close relations with the Siemens and Halske 
Company (whose light electrical engineering branch was not included 
in the fasion, and is being continued by the original company), that 
they will be able to associate the English interests with those of the 
Siemens and Halske Company. This seems to point, a correspondent 
adds, to a possible amalgamation of the British Schuckert Company 
and of Siemens Bros. and Oo., Limited, of London. Among the 
numerous electric lighting, tramway, and railway enterprises in which 
the Oontinental Company for Electrical Enterprises is interested as 
owner, constructor, or shareholder, is the suspended high-level electric 
railway which the oompany built between Barmen and Elberfeld, and 
extended to Vohwinkel two months ago. The two years’ working of 
the greater portion of this railway have proved the advantages of the 
system, which is also being proposed for Berlin and Hamburg, and 
has been suggested, if a detailed scheme has not already been pre- 
pared, as a means of transport by the construction of an overhead line 
across London. 


COLONIAL NOTES. 


Durban.—The Durban Corporation have completed their outer 
circle of tramways, and passengers are now able to make a complete 
circuit of the town without disembarking. Since the installation of 
electric trams some 15 months ago the old horse cars have almost 
fallen into desuetude, and at the present time only about half a dozen 
are running. In a few months the horse trams will be entirely 
replaced by electric cars, which, by the way, сові £1,000 each. 

Potchefstroom.—The latest phase in the progress of Potchefstroom 
is the decision of the Government to at once p with a scheme of 
electric lighting for the whole of the town. This step has been 
hastened by the formation of a local company, with the announced 
intention of pushing forward a lighting scheme, but as the Govern- 
ment has decided that no permission shal] be given to any private 
company to either erect wircs or cross streets, its operations must 
necessarily be confined to a single block. Up to the present the town, 
which has progressed at an unprecedented rate, has been without any 
street-lighting, so that there has been vigorous agitation for the 
electric|scheme. 


PROVISIONAL PATENTS, 1903. 


Aveust 10. 

17807. Improvements in and relating to 61061716 traiiways 
and means for propelling vehicles. James Townsley 
Pearson, 8, St. James’s Hall, Burnley. 

17367. Improvements in safety devioes for strong ourrent 
overhead conductors. Christian Cornelius van der Valck, 
18, Southampton-buildings, Chancery-lane, London. (Oom- 
plete specification.) 

17374. Improvements in magneto-electric machines and appum 


tenanoes for oooling and pumping. James Harding 
Lancaster, 114, Liberty-street, New York. 
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Avs. 11. 

17399. Process of decomposing water by 8 George 
Thomas Fuery, 11, Burlington-chambers, New- street, Birm- 
ingham. illiam Fitz Mason McCarty and Winfield Scott 
Beebe, United States.) (Oomplete specification. ) 

17481. Improvements in or relating to electric joints or con- 
nections for railway tzains. Simon Savelsohn, 111, 
Hatton-garden, London. 

Auc. 12. 

17460. Improvements in or connected with incandescent oleo- 
triclamps. George Davis, 15, Victoria-street, London. 

17466. Improvements in electric signalling mechanism. Percy 
Richard Julius Williss, Fife House, Kingston-on-Thames. 
(Albert E. Caughey, United States.) 

17482. Improvements in electric are lamps. William Squire, 
51, Deansgate-arcade, Manchester. 

17488. Improvements in electric railway trains or railway 
vehicles, Arthur Petzenbürger, 15, Took’s-court, Carsitor- 
street, Ohancery-lane, London. (Complete specification, ) 


Aud. 13. 

17564. Improvements in junction or inspection boxes and like 
inspectien fittings used with electric wiring. Ernest 
White and James Waldron, Prince’s-chambers, Wolver- 
hampton. (Complete specification.) 

17568. Improvements in electrical heating devices. David 
Huntley, 115, Oannon-street, London. 

17587. Improvements in the manufacture of electrodes for 

electrolytio purposes. George William Johnson, 47, 
Lincoln's-inn- fielde London. (The Chemische Fabrik 
Griesheim Elektron, Germany.) 

Асс. 14. 

17597. Improvements in electric or steam or other pile- 
driving apparatus. Herbert Thomson Garvie, 69, 
Victoria-street, Westminster, London. 

17601. Improvements in system of electric lighting. Henry 
Leitner and Richard Norman Lucas, Rose Villa, Byfleet. 

17663. Improvements in reversing mechanism for dynamos. 
F. Webb Manley, Rose Villa, Byfleet. 

17005. An improved trolley head and arm for electric trao- 
tion wires. Jasper James Carter, 1, Anglesea-villas, Balls- 
bridge, County Dublin. 

17682. Improvements in electricity meters.  Hadyn Thies 
Harrison, 46, Lincoln’s-inn-fields, London. 

17648. Improvements in the arrangement of steel magnetic 
armatures for electromagnet pairs. Luigi Cerebotani 
and Albert Silbermann, 111, Hatton-garden, London. 
(Complete specification. ) 

17644. Means for electrically operating from a distance type- 
writing machines, type-printing, telegraphic appa- 
ratus, and the like. Jacob Pilsatneeks, 56, Chancery-lane, 
London. 

17663. Improvements relating to electric accumulators. 
Barthelémy Becker, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

Ava. 15. 

17702. Improved electric battery. René 
Phillippart, 52, Chancery-lane, London. 

17791. Improvements in or connected with coin-freed elec- 
tricity meters. Frederick John Beaumont, 173, Fleet- 
street, London. 


Hubert Edmond 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published September 3, 1908. 


1902. 

17460. Regulating lever and instantaneous brake applicable 
to machines driven by electric motors. Bradbury and 
Co., Limited, and Drybrough. 

17683. Methed of and means for securing shades, refiectors, 
or the like used in connection with incandescent 
eiectric lamps. Morrison and Butterworth. 

17678. Electric lamp globos. Evhm and Böhm. 

17690. Electric arc lamps. Lake. (General Electric Company). 

17841. Methods of and means for producing, shaping, and 
employing electric current pulses. Loring. 

18816. Commutators for dynamo-eleoctrio machines. British 
Thomson-Houston Company, Limited. (Erben.) 

18923. Direct-current electricity meters. Lake. (General Elec- 
tric Oompany.) 

19563. Electrical switch devioes 
commutaters, and the like. 
Company.) 

19872. Trolley wheels for electric traction. Lake. 
Electric Company.) 

19005. Electricity moters. British Thomson- Houston Company, 
Limited, and Holden. 

89940. Electric conduit railways or tramways. Hadfield and 
Galbraith. 

80047. Construotien of electric transformers, choking ceils, 
and the like. Siemens Bros. and Co., Limited, (Siemens 
und Halske Aktiengesells:haft.) 

31229. Automatic electric switobesm,. Offord and Marsh, 


applicable to rheostate, 
Lake. (General Electric 


(General 


21831. Electric arc lamps. Davy. 


$9023. Insulators used for electrically dividing into sections 
trolley wires as used on electric railways.  Brecknell, 


Munro, and Rogers. 

22788. Electrical switches. Cox. 

24081, Overhead guards for electric cars. Hindle. 

24033. Oiling vertical electric motors which are worked inter- 
mittontly as in the case of driving oen 
machines direct by an electric motor. Macfarlane. 

1905. 

1514. Clockwork-operated electromagnetic circuit controlling 
apparatus. Danziger. 

5698. Lamps with electric lighting deviee and supplemental 
wick. Lind and Carlsson. 

7481. Controllers for electric motors. Stuart. (Date applied 

for under International Convention, April 2, 1902.) 

Electrical burglar alarm for the protection of safes, 

vaults, and the like. Weatherby. 

9938. Treating materials by radiated or refiectod heat in 
electric farnaces. Howorth. (Trollihdttans Elektriska 
Kraftaktiebolag. ) 

12467, Impedances for telephone and other electric circuits. 
Warren and Campbell. 

14566. Means for electrically driving centrifugal machines. 
Haddan. (American Tool and Machinery Company.) 

14980. Electricity meters. Aron. 

15065. Keyboard telegraphic transmitters. Kotyra. 

15266. Electrical switches. Dorman and Smith. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. pr^ ud Last price 
Commerelal and Industrial.— £ 2 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70, 000 11 13 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1- 126,000 1 .. off 
British Insulated and Helsby Cables, Ord., 1-102,000...... 5 .. 7 

5 рег cent. Cum. Pref., 1-100,000 5 .. 

44 per cent. Mortgage Debentures 100 102-1 

B ritis nh оон. Houston Co., 44 per cent. 1st Mort. Deb. am 


**«a4a3232209:-9€0990096060909«60062060*»«90-*9€*»22802€9*999 


215,001-375,000 ........ e 
— 4 per cent. Mortgage Debenture Stock .......... on is 105.102 
Brush E 8 Engineering, Ordinary, Nos. 1-106, 751. 3 1-14 
Non. Cum., 6 per cent. Pref. .................... 28 1-1 
d per cent. lst Debenture Stock ................ 100 .. 991 
cent. 2nd Debenture Stock ................ 100 .. 85-90 
Oallender’t able, Debenturens. . 100 .. 106-110 
—————— ovina ———Q IO 5 11-124 
5 per cent, Pref. ................................ 5 53 
„„ eee, ß 3 — 
5 per cent. Debent ure ẽö 100 .. 101-1 
Edison and Swan United, A" Shares, 1-99,261 .......... S us i 
“ A" Sharee, 01-017, 139 ........ 5 us ua 
5 per cent. Don nr PO ML VESTE е ATA NR 100 .. 7 
— —— 4 per cent. Deb. Stock, Red. .................... 100 . 71-75 
Electric Donstructión, Limited, Nos. 1 to 112,100.......... 2 . шц 
7 per cent. Cumulative Prei. "m 3 
4 per cent. Perp. 1st Mort. Deb. ................ 100 . 102 
Ferranti Limited, 5 аш cent. ы. Mort. Deb. Stock, Red. 100 .. 90-96 xå 
General 5 Пао т по Cum. Pref... 10 .. 94-10 
e = сеш, et M ор bab SP esac Кена эе 100 .. УЫ 
10 Telegraph Wor ‘Ordinary Pep CE erate = 
— —— 44 per cent. Ргеѓегепое .......................... m 8.112 
per cent. Debent ures 100 . 108-1 
India = r, Gutta Percha, and Telegraph Works ...... 10 .. 1051 
4 рег cent. Debentur es зз 100 .. 100-1 
Parker, Thos., Limited, Ordinarr gg 10 — 144-15 
Telegraph Construction and Maintenance ..............-- 12 . 
5 per cont. Bonds ............................ . 100 . 100-108 


Electrie Lighting and Supply.— 
жаш A ireen Рио ОШМУ т im 12 


44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 udh 
Bournemouth and Poole, Ordinary ...................... 10 .. 214 
44 рег cent. Cum. Pref., 7,501-15,000 ............ 10 .. 10-11 xd 
6 per cent. Cum. Second Pref. 1500 001.22,500 .... 10 .. 1 £r 
44 per cent. Debenture Btock, Red. .............. 10 .. 1051 
Bromley (Kent) Electric Light and Power Со. ‚4% per cent. 
м 1 Stock, e CFC 100 104-11 ка 
rompton and Kensington, AFY 22i eds ͤ ⁰ v e IR é - 
б 55 ie S кене ce odii NIA e 5 © E 
cu ectric Su i ary, Nos. - - 
Ков. 20 001-30, boo ͤͤã КУН ЕНУ 5 .. a 
Cambridge Riestede Supply Company, Ltd., 19 on cave 5 - i 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 .. 106-109 
Charing Ста and Strand, Nos. 1-70,000 ................ b 9-94 xd 
155 cent, Cum. Prei. 6 . 46 
ity Undertaking,” 44 p.c. Cum. Pref., 1- 000 * © ay 
——- ч per cent. Debenture Stock, Red. (Prov. Certa.).. 104-106 
Chelsea 1 , Ces ee MEAN RAUS 53 
r cent. Debentures ........................ 100 „ 108-1 
City of 10nd оп, Gm cease esee nor y os 10 103-114 
6 per cent. Cumulative Pref. .................... 10 . 15-14 


5 per cent. Debenture Stock .................... 
aci cent. 2nd Deb. Stk. Prov. Certs. (all pd.) .. 
County anty of ndon and Brush Provincial, Ordinary 
—— 6 per cent. Cum. Pref. .......................... 
——— 44 per cent. Debentures Prov. Certs. All 
Bdnundecus. Electricity Corporation, Ordinary, 1- 000 
6 per cent. Cum. Pref. 


88 

8 
Irie e 

Br 

ЮР 


44 per cent. First Mort. Deb..................... 107-110 
Electrie Lt.& Tractn. Co. of Aust., Ld. оре Cm. Pf.,1- 30.000 5 ora 
5 per cent. Debenture Stock, Бей, .............. 
Folkestone Electric Supply, Ltd., ‚Он. N ов. dui 10,000 ...... 5 e 
per cent. t Deb. S 3 


Hove 


ttre: 
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Amount 
Name. paid, . 
£ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 
London ‘Electric, Ordinary .............................. 5 .. 
Oper cent. Fre. 5 .. 
4 pet cent. lst Mortgage Debenture Stock, Red... 100 .. 
Metropolitan, Ordinar j . . 10 
——4, per cent. First Моо Debenture Stock .... 100 .. 
per cent. Mortgage Debenture, Red. .......... 00 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 6 .. 
Рг heer errs j id xe 
Notting H ectric Lighting e 
айы 4 per cent. First Mort. Debs., Nos. 1-500(Reg.) .. 100 
Oxford Electric, Ordinary, 1-96 and 407-14,310 ЖОРО 5 .. 
4 per cent. Debenture Stock .................... 100 
Royal Electrical Company of Montreal, 44 per cent. First 
Shares Morien ph 5 „ 12000 А au is 
mithfield Markets Electric Supply › ‚1- 72 АЕ 
5 4 per бп реше Brock FFF - - 
South London, Ordinary ................................ EM 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 
7 per cent. —— e e 5 .. 
— per sant: 195: СЕЕ ш е 0 > 
Electric Supp „Ordinary, 8-30,007 ............ s: 
Ревад Е 5 рег Sent. umulative Preference, 50,001-80,000 : й 
estminster Oran 59599» өөө oe 
2 5 per cent. Cum. Pref., 110,101-138,251 .......... 6 
Electrie Railways.— 
ntral London, Ordinar g 400 
e, 4 per cent. Pref. ............ FFC 100 .. 
n 35 deferred ...................... 100 .. 
—— 4 p.c. Deb. окос Скот e еса. tally paid).. 10) Gs 
South London, Consolida пагу .......... ба 
oity ane & cent. Debenture Stock .................... 100 .. 
pd per cont. Pref. Stock '91 ...................... 100 .. 
и АР ээ. Ө cc 100 .. 
— » ,9 99 Е 100 ee 
Liverpool Overhead, 5 per cent. Pref. .................... — es 
Ordinary 1 00ͥ0ͥ0ͥo0ͥoͥ0ͥͥͥ·k̃ — PR 
— ——. 4 per cent. Mortgage Debentures, Red., 1-1,700.. — — 
Eleetrle Tramways.— 
ntine, 1-260,007 66 6 %%% %% па сево овоо вовоосо во б ee 
n 6 per cent. Debenture Stock, 1888. 100 .. 
Blackpool and Fleetwood Tramroad...................... 10 .. 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 .. 
— son 5 per cent. Cum. Pret., Nos. 1-75, 5959ꝙꝗðnn ае 5 ee 
TECNICA E 
umbia Electric way b os. 1-20, ae 
British ONon. Cum. 5 per cent. Pref., Nos, 25,001-38,600 .. 100 .. 
— — 4} percent. lst Mt. Debs., Nos. 1-6,250, of £40 each o 


Last price, 


91-94 
104-106 p.c 


Name. Em Last pricei 
£ £ 
British Electric Traction, Ord. , 1-500,000 & 60,001-90,000.. 10 — 114-12 
6 per cent. Cm. Pf., 30,001-60,000................ 10 - la 
5 per cent. Perpetual Debenture Stock ......... . 100 .. - 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ 5 „ a 
'* A" per cent. Cm. Pf, 1-40,000 ..... — „зе Ө а 
'" B''6 per cent. Cm. Pf., 1-27,500 ............ "Am 366 
— 5 per cent. Deb. Stock, Red 100 — 105-1 
Prov. Cert., all paid ............................ 100 .. 98-101 
Cape Electric Tramways, Nos. 1-480,000 .................. E ue 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 5- 
4 per cent. lst Mortgage Deb., 1-3,000 (1917) .... 100 .. 99-1 
Colombo Electric Tramways and Lighting, 5 per cent. lst 
Mortgage Debenture Stock, Red. .................... 100 .. 102-105 
Cork Electric Tramways and Lighting Co., Ordinary ...... 10 . 13-14 
5 per cent. Cum. Pref. .......................... 10 11-12. 
DSben turen 4+ 100 .. 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 12.13 
6 per cent. Pref., Nos. within 1-60,000 .......... 10 — 144315 
per cent. Mort. Debs., 1-3,000, Red. .......... 100 .. 97. 
Imperial ways, Отйїпагу............................ all 22-224. 
6 per cent. Cum. Pri... all — 14-15 
44 per cent. Deb. Stock ........................ 100 . 112-114; 
Isle of Thanet Electric ташната and Lighting, 5 рег cent. 
Cum. Pref., Nos. 30,001-60,000 ........................ 5 — 4 
4 per cent. Debenture Stock... 00 .. 92 
Kidderminster and District Lighting and Traction, Pref... 5 .. 544 
London United Trys.(1901),5 per cent. Cum. Pref. ...... „ 10 n 1414 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. 105-1 
Metropolitan Electric Trams., Deferred, 1, 000, 001-1, 314, 016 1 .. 3/16-5/16 
5 per cent. Cum. Pref., 500,001-814,016 FF 1 ш 3-14 
New General Traction, Огдіпагу ....................... es 6 а i- 
6 per cent. Cum. Pref. .......................... 5 us 2- 
5 per cent. Mortgage Debentures, 1-1,715 (Regd.). 100 .. 88.93 
Oldham, Aston, and Hyde Tramway, Ordinary............ 10 . 104-104 
5 per cent. Cum. Pref. .......................... — 114-124 
Perth Elec. Tramways (W.A.)5 per cent. 1 Mort. Deb. Stk. 100 - 
Potteries Electric Traction, ша 20,001-40,000 ...... 10 . 9-10 
5 per cent. Cum. Pref., 1- ,000 v —— wo уо 
44 per cent. Debenture 8tock................ .... 100 .. 102-1 
South Lancashire Electric Traction and Power Company— 
000 Ordinary c Ud 1 
£101,132 6 per cent. Preference............ — l ы 1 
—— £528,093 44 per cent. Debenture Stock . 100р.0.. Ope, 
Telephones.— 
National Telephone, Preferred ...................... =... 100 w 00-102 
eferred Stock ............................ seve 100 79.81 
6 per cent. Cum. First Pref. .................... 10 „ 15-14 
—— 6 per cent. Cum. Second Pref. 6 6 „ „ 6 6 „6 6 „ оо 9.0 оэ 10 Gee 13-14 
— — per cent. Non. Cum. Third Pref. Se ө ө 0.9 о.о mo 99 as б mo 
— Ы per cent, Deb. Stock, / ээ Si ea came me saw 100 e 96 
—— 4 per cent. Deb. Stock, Red. —— of qe ao as UD on C ш» 100 a 101-105 
Orienta! Telephone and Ileotrio Oomp ane = 13/16-15/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for 


Increase or 


Miles of 
single track 


Accounts for past year, 


| 
| 
a Cost 
à; | week | decrease, open, — por 
Line | | Receipts рег саг 
| А Current с | таг: ; Total Passengers Car miles | Pas- | Car Mile of | mile, 
Ending 1905, 1902. Week, year. 1905. | 1902. | Ending receipts carried. run. s’nger mile. | track. 
— рК, К, v yr IN Жей A Ере a ГЕ ЫЕ: ЖИГИ ЗС БЫР ЕШР э раг ЧЕ adi T NR 
erdeen Corporation Aug. 13 1,572 1,154 |+ 217 - 1,713 194 74 May 5) 57,951 9,099,715 794,641 98 1, х 
re Corporation SSA qo» -- \ 4 б 6 Sept. 25 12,505 2,979,276 290,099 100 | 1034) 1,560 | 47 
Birmingham Tramways ........ 15| 4,817 4742 |+ 75 + 7,102 64 04 — | э — — — — — — 
Blackburn Corporation ........ — — 24 24 March 259 40,964 7,254,105 826,558 1°36 | 11°87) 1,705 7°44 
Blackpool Corporation 1 -= — — | 17h | 16) „ 91/211,168 | 6,169,121 724,445 152 |108 | — in 
Blackbool-Fleetwood Tramways 15; 2,071 21532 |- 61 + 677 164 164 Dec. 31 30,925 | 2,049,677 584,989 362 | 1268) 1,932 6:99 
Bolton Corporation 16 1.809 1655 | + 153 + 5,249 58 25 March 51 704 17,761,605 | 1,896,247 115 | 10°75; 3,430 | 587 
Bournemouth Corporation...... 12 1,456 — — — 104 — - | — — — — — — 
| 
Bradford Corporation 16| 3,910 5,441 |+ 479| +9 477 41 — - А — — — — -- 
Brighton Corporation 16 1,251 1,055 |+ 171 — 64 „„ 31 | 10,452,508 | 1,051,928 100 |1010| — — 
Bristol Tramways Company .... 14 4,977 „25 448 — 511 513 Dec. 31,225,480 | 41,192,899 | 5,724,114 1:30 9:38| 4,548 — 
Burnley Corporation 08090090806 19 24 27 + 97 — . - = = | * — ар 324. ae 
Cardiff Corporation % 1| 2195 1,555 УЭ +12,545 s T — — — — 
Carlisle Tramways Company - r — — -- — m ӘХ " 2,216,585 520,129А — — — — 
Central London Railway........ „ 19| 5,539 5,659 1,130 1,6097 € „ 511567,229 | 45,505,110 | 1,276,971a 1:87 |666a| 59,076 | 3566 
City and South London Railway| ,, 1o 2,552 222 C 2.292 68 „ 91/165,003a W — — | — — — 
Cork E. T. and L. Company .... 13 616 85 |- 259 677 . — _ | — | — — Бы 
Darwen Corporation.. July 10 220 24% 23 113 7°23 March 319 12,341 | 2,560,735 | 254,279 |125 | 11°65! 1,707 9-36 
Dover Corporation ............ Aug. 15 239 511 |- 12 102 5 - oe E РА — 22 — — — 
Dublin & Lucan Electric Railway „ 16 163 132 31 2 Dec. 31| 5,796 564,796 102,087 | 5:81 | 15°62 859 768 
Dublin U, T., electric cars...... s. RN 4.072 1.116 44 \ Д; arch 31/126 ECT ттт T 429 55 . r 
Dublin S. District, Electric ....| „ 14 1,183 1,115 | 4 6f 46 | March 126,181 24,555,155 | 5,429,556 | 1°23 is 2,741 5 06 
Dundee City Tramways ........ July 15 834 718 | + 116 “с 22 May 15| 35,874 4,083,522 | 752,814 | 0°93 |11:276| 1,630 — 
East Ham Corporation "dms Pura Aug. 1 15 JUD — 9 14 10 7:52 March 31 25.54] 9,971,557 ( 50,224 "61 | 9°35 2,357 
| 
Farnworth U. D. CO. ; - А А А = | | DA NL — 
Glasgow Corporation .......... | 2796 | 12,4 I 261 | 124 | 101 Ma ) 2 | 177,179,549 |14,008,750 |088 |1125 | 5,489 0 7404 
Halifax Corporation 301 274 o ы | — — — 
Haddersfield Corporation ...... 1 55 March 5,6811 8,215 | 1,218,559 |14 1114 1,618 6°38 
Hull Corporation, E. 88... 15 | 1839 | + + 1,713 19 19 1,ТОТА| 21,065,999 | 2,218,696 1:00 | 949| 5,003 5:07 
Ilkeston Corporation .......... ME. 194 — — | — — 
Kirkcaldy Corporation x - : JL А 3^" - 2 — 
Leeds Corporation . 724 5, 46 ＋ 6,867 77 March 2 262,696 57,239,779 | 5,775,651 111 10:91 3,283 — 
Liverpool Corporation = 151 11762 | 1l, } 11.446 101 95 Dec. 51,504,304 108,906,472 11,705,425 111 | 10°34; 5,000 688 
Liverpool Overhead Rallway....| „ 16 1.747 1.604 710 154 154 June 30, 79,252 | 10,466,726 986,185a | 1'82 |19:30a| 5,110 —a 
Metropolitan District Railway.. „ 10 6,231 51 2,809 - aan — | - — 
Newcastle-on-Tyne Corporation * 5 5.4 * March 2) / 150, 504 5, 17 + 1; " 3,379,171 ) 1°08 10 93 4,175 6:17 
Portsmouth Corporation........ Sept. 30 47,601 | 9,168,131 868,157 | 1°24 | 1517| 1,645 | — 
Rochdale Corporation July 2 164 March 51 0,416 925.281 127,456 1°38 | 10°27 | L* те 
| | 
| 
Salford Corporation - - E ‘ | е4. — м 
Sheffield Corporation .......... Aug. lf і, 51 154 Mar. 250 216,709 | 56,812,019 | 4,926,085 0804 110428) 7,510 70 
Southampton Corporation 13 L 1,27 11 11 - 51 50,074 9,084,522 752,814 0:946 |11:436| 3,760 — 
Sunderland Corporation ........ EN |. 1,404 1.370 1 18°48 | 17°18 „ 51, 59,930 15,9 7.121 1,270,957 103 |113 | 3,245 643 
Wallasey U.D.C. .............| p 19 27 743 ' 105 |105 „ 319 31,307 5,690,378 654,559 1°32 1147 2,981 697 
* Includes maintenance of permanent and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile. 


b Per mile of single track. е Include ran 


and кар d including depreciation. 


/-Inclauding one section of horse traction, 


д 1905. h Half-year’s figures. 
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NOTES. 


Cheap Electric Light.—A German contemporary 
states that, commencing on Jan. 1, 1904, the price of elec- 
tric light in Berlin will be reduced 27 per cent.—i. e., from 
55 pfennigs to 40 pfennigs (about 64d. to 53d. English 
money) per kilowatt-hour—and that the price for electric 
light in that city will then be cheaper than in any other 
large city. This reduction is being made with а view to 
competing more closely with gaslight. 

Marconi Experiments.—Signor Marconi is ever at 
work. The eminent inventor left Liverpool on Saturday 
for New York on the “ Lucania,” and intends during the 
voyage making some important experiments. An inde- 
pendent apparatus has been fitted up on the aft mast of 
the vessel, and Signor Marconi will direct his experiments 
to ascertaining the actual power required to transmit 
messages а certain distance on a moving ship. He 
promises to publish his results on arrival at New York 
should they prove sufficiently interesting. 


Electric Alarms. — At Hampstead the public 
swimming-baths have been equipped with a system of 
electric alarms as а precaution against accident to the 
bathers. In the event of & bather getting into difficulty 
‘the attendant rings an electric bell in the office and in 
each of the other baths. A disc is at once displayed indi- 
cating at which of the four baths help is needed, and the 
attendants are able to go to the spot without delay. In 
& surprise test made by the Baths Committee it was found 
that five men were brought to give aid to an apparently 
drowning person in just 55 seconds. 


Hertzian Waves in Navigation Ап American 
inventor, Mr. H. W. Ladd, claims to have discovered a 
means for using Hertzian waves in obtaining bearings at 
sea when the objects, owing to a fog or storm, ate 
invisible. This consists of a coherer circuit electrically 
connected with an upright conductor, so shielded that 
waves are only received from a transmitter on another 
vessel or at а shore station when a lateral opening of the 
shield is in proper range radially with the vessel or 
station. The shield is movable, and at its lower end has 
a pointer moving over a compass card. When the coherer 
in circuit gives a signal the range is determined. 


Books Received.—''New Instruments of Precision 
from the Ryerson Physical Laboratory,” by Robert A. 
Millikan. This is a full description of some new pieces of 
apparatus devised by members of the department of 
physics: (1) а substitute for the Attwood machine ; 
(2) a “moment of inertia” machine; (3) a Young’s 
modulus apparatus; (4) a vapour-tension device. It is 
published by the University of Chicago Press. We have 
also to acknowledge “ Practical Physics of theSteam Boiler,” 
by Mr. Frederick J. Rowan, A.M.LC.E, M.LE.E. The 
book, published by Mesers. Р. S. King and Son, West- 
minster at 21s., contains over 300 illustrations, and runs 
into 600 odd pages. 


Radium and Blindness.—A case is reported from 
New York in whic the sight of a child who had been 
totally blind for eight years has been partially restored, as 
the resnit of a combination of the use of radium and the 
X-rays. Dr. Amon Jenkins and Mr. Wm. J. Hammer 
were responsible for the experiment, which consisted 
.principally in holding against the forehead, the base of 
the brain, and the temples of the child, several tubes of 
radium, ranging from 75 to 7,000 radioactivity. A 
momentary sensation of light was the result. According 
to the correspondent who sends the information, the child 


+ 
7 7 


an hour afterwards was able to distinguish objects in the 
street. He does not go so far as to say that the cure is 
permanent, but adds that the sensation produced is that of 
a shadow being cast over one whose sight is normal. 


Electricity in India. — The Government of India, 
under the present Viceroy, seems anxious to take full 
advantage of electricity so far as the conditions existing in 
that country will permit. A useful Act has been passed 
for the controlling of the use of electricity for light and 
power purposes in India, and the Government itself has 
been among the first to adopt electricity for light and 
punkah-pulling, and is now extending its application to 
the driving of machinery in the State workshops. In 
connection with this work we hear that the Government 
has accepted in principle a scheme for establishing a central 
workshop and store at Rurki for the repair and testing of 
electrical appliances, and for the issue of stores required in 
connection with electrical installations in cantonments. 
Several such installations have been made, and the satis. 
factory results obtained have doubtless been the dominant 
factor in urging the Government to energetically pursue 
its work in this direction. 


Wave Motor.—Information reaches us of a trial of 
Millar's wave motor, which took place recently at a small 
seaside place near Dunedin, in New Zealand. The соп. 
trivance consists of a wooden float about a ton in weight, 
to the four corners of which ropes are attached. The 
ropes are taken up over loose pulleys and joined by four 
chains to ratchet wheels on a shaft. Ав the waves rise 
the weights pull the chains down, and are so held by cogs. 
As the float goes down with the fall of the sea it exerts a 
pulling foree on the spindle, which drives a countershaft 
with a pulley attached. The power thus obtained was used 
to drive a small dynamo with a 25-c.p. lamp, and -also a 
circular saw. With the ton float used about 3 h.p. is 
stated to have been obtained. „Unfortunately, all attempts 
to harness the power of the sea are met by the difficulty 
that there is no protection against rough weather, and we 
are afraid the above device is no exception to the general 
rule. It is thus obviously impossible to invent an arrange- 
ment which will serve efficiently except under favourable 
conditions, such as would naturally be selected for the trial 
of a new invention. | 


Artificial Graphite.—The manufacture of artificial 
graphite at Niagara Falls has assumed a very prominent 
position in the graphite industry in the last two or three 
years. The production in 1902 amounted to 2,358,828lb., 
as compared with 2, 500, 000lb. in 1901 and 860, 750lb. in 
1900. The sole producers are the International Acheson 
Graphite Company, who began operations in 1897 with a 
product of 162,382lb. The output of last year consisted 
of 885,591]b. of graphitised electrodes, and 1,475,2571b. of 
artificial graphite in the granular or powdered form. The 
electrodes were used in electrolytic processes for the 
production of caustic soda and of chlorine and metals in 
chlorine solution, also in electro-metallurgical processes, 
sach as the production of calcium carbide, the electric 
smelting of copper and iron ores, and the manufacture of 
various iron alloys. The artifical graphite in the form of 
grains and powders was used chiefly in the manufacture of 
paint, dry batteries, and commutator brushes, although a 
considerable quantity was used in the manufacture of 
lubricants, in electroplating work, and in certain chemical 
processes requiring a carbon of exceptional purity. 


The Earth as a Condenser.—In the “Digest” of 
the Electrical World for Aug. 15 an abstract of a paper by 
Koepsal ie given discussing the róle of the earth in wireless 
telegraphy, in which two interesting points are brought 


900 THE ELECTRICAL ENGINEER, AUGUST 28, 1908. 


into prominence. One of these is the small electrical 


capacity of the earth, and, therefore, the improbability of 
its playing any part, as has been suggested, in the trans- 
mission of large quantities of electrical energy by utilising 
The author ealcu- 
lates a special case, assuming conditions that might be 
approximated in practice, though a vertical conductor 
extending 2,700 yards in the air is scarcely a practical 
With resonance established, the maximum 
current rush would then not exceed 15 amperes, and the 
total flow of current would be only 0009 coulomb. Ап 
important conclusion of the investigation is, however, that 
in wireless telegraphy the capacity of the earth may be 
If the premises of the author 
are correct, the conditions of resonance can be satisfactorily 
met without great difficulty by proper design of apparatus, 
in which case sending signals half around the earth could 
be as readily accomplished as sending them over short 


it as an element in a resonant circuit. 


assumption. 


utilised to preat advantage. 


distances. 


Rubber-Producing Creeper.—Mr. W. A. Hearsey 
is stated to have discovered the rubber-producing creeper, 
Rhynchodia Wallichii, growingabundantly inthe Nyanglabin 
The rubber 
obtained from this creeper is said to be clean and of good 
quality, and could rio doubt be cultivated with advantage 
From an 
Australian journal we hear of a renewed effort which is 
being made to cultivate the rubber plant in Queensland, 
Australia. Some successful attempts were made a short 
time ago to obtain and prepare rubber in Queensland, and 
samples were sent to England, obtaining a fair price. The 
sap was obtained by making incisions in the bark of the 


division of the Pegue district, in India. 


both to the planters and the rubber-using trades. 


white mangrove trees, which grow plentifully in the 
swampy lands along the coast of Central Queensland, and 
was allowed to run into tins that were fastened on the trees. 


It was afterwards placed in earthenware jars, put in boiling 
water, and then worked up by hand until the rubber was 
produced. In this simple, crude manner very good elastic 


rubber was obtained, which fetched 4s. per pound in this 
country. The demand for rubber is ever increasing, and 
it is surprising that this trade has not been more fully 


developed by planters. For many years to come enter- 


prising Colonials might find in the cultivation of the rubber 
tree a source of indigenous wealth. 

Electric Light and Power Plants of the United 
States.—Some of our American contemporaries have pub- 


lished a valuable report issued by the United States Census 
Offices giving statistics of the electric light and power 


plants of the United States for the year ended June 30, 
1902. This report includes central stations only. It does 
not embrace isolated plants, plants operated by electric 
railway companies, or plants that were idle or in course of 
construction. Thus we find that there are 3,619 such 
establishments in operation, of which 2,804 are private 
and 815 in municipal hands. The total capital expendi- 
ture represented by these stations is the huge sum of 
8100, 486,502, while the total earnings from operation 
during the year under review were £18,717,082. On the 
other hand, the total expenses amounted to £13,537,615, 
and it is noticeable that under this heading the salaries 
and wages bill is very nearly as heavy as the supplies and 
materials item, the respective totals being £4,110,398 and 
£4,562,951. Under the heading of power plant equipment, 
we are somewhat surprised to find that the total horse- 
power of the waterwheels is less than a fourth of that of 
the steam-engines. The figures in each case respectively 
are: number 5,921, horse-power 1,577,041 ; number 1,378, 
horse-power 381,154. А mass of figures is given further 
on in the report, from which we gather that the total out- 


put for the year was 2,437,218,732 kilowatt-hours. А 
final report is promised, which will give an analysis of the 
above totals and present statistics for other phases of the 
industry. 

A Second Mosely Commission.—Hardly has Mr. 
Mosely concluded the work in connection with his recent 
Labour Commission to America than he is engaged in 
making arrangements for dispatching an Education Com- 
mission across the Atlantic. Both the United States and 
Canada will be toured by the commission, and the various 
universities and schools inspected. About 30 delegates, 
forming the commission, will leave these shores early in 
October; each delegate represents a different branch of 
education. Among the delegates will be representatives 
of the county councils of England, Scotland, Ireland, and 
Wales, from whose presence Mr. Mosely expects to achieve 
great results. The commissioners also include Prof. W. E. 
Ayrton, F.R.S., professor of physics in the Central 
Technical College; Mr. R. Blair, M.A., B. Sc., represent- 
ing the Department of Agriculture and Technical Educa- 
tion in Ireland; Mr. Magnus Maclean, M. A., D. S., 
professor of electrical engineering in the Glaagow and 
West of Scotland Technical College; and Mr. W. Ripper, 
professor of engineering, University College, Sheffield 
The delegates will be required to make separate reports, 
which will be published in a collective form in the spring. 
It may be safely anticipated that the volume when issued 
will reveal information of the highest importance with 
regard to the progress of technical edueation on the other 
side. 

Improved Galvanic Battery.—A recent German 
patent relates to improvements in galvanic batteries of 
that elass which are constituted by or composed of a series 
or plurality of separate dry cells. The improvements refer 
to the production of a battery which is capable of being 
kept in store and transported in an absolutely dry con- 
dition, and of being rendered fit for use at a moment's 
notice by the addition of а suitable liquid or electrolyte 
into the separate cells constituting the battery. The 
object aimed at is claimed to have been secured by 
the introduction of certain novel features of construction 
and combinations of parts. The dry cells consist each 
of a zinc or other metallic cylindrical electrode, or of a 
carbon electrode having a cylindrical or prismatic crose- 
sectional area, and placed within the metallic cylinder. 
The space between the two electrodes is filled up with 
blotting-paper or other suitable material eapable of sucking 
up the electrode. A plurality of these cells is arranged 
within a suitable socket ст frame-shaped casing, the 
individual cells being separated from one another, and 
the surrounding casing by some suitable insulating material. 
When required for use one has only to remove the covers 
from the cells and to fill them up—that is to say, to soak 
the blotting-paper with any convenient electrolyte, such as 
ammonia solution. The covers are then replaced and 
the battery ready for use. Insulating rings at the open 
ends of the cells or zinc cylinders respectively prevent 
any short-circuiting of the cells by ап y overflowing 
electrolyte. | 

Schmidt Superheater.—We are able to give the 
results of an interesting trial carried out this month of a 
Schmidt flue-fired superheater which Messrs. llaston and 
Co., Limited, have supplied to the Greenbank Corn Mills, 
Preston. The superheater, which is of 500 square feet 
heating surface, is fitted to a Tft. біп. by 21ft. din. 
Lancashire boiler, and the steam is used for driving a 
single-cylinder non-condensing engine of 13in. diameter by 
36in. stroke, 67 revolutions per minute. The trial lasted 


five hours, and the following satisfactory resulta were 
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obtained. The boiler pressure by gauge was 66lb. per 
square inch. The temperature at the superheater was 
670deg. F., and at the engine 436deg. F. Using super- 
heated steam, the coal burned per hour was 2'5ewt., 
whereas a previous trial with saturated steam required 
* &'bewt. of coal; so that the saving of coal equals lcwt. 
per hour, or 28:5 per cent. The indicated horse-power 
being 67:5, the steam consumption per indicated horse- 
power was with superheated steam 22lb., with saturated 
steam 36lb. This represents a saving of water with super- 
heated steam equal to 14]b. per i.h.p. hour, or 39 per cent. 
It is estimated that the total weekly saving of coal and 
water using the superheater is represented by 31s., an 
annual saving of £77. 10s. The cost of the complete 
superheater installation was £270, and allowing 10 per 
cent. for depreciation, the net saving due to the super- 
heater comes out at £50. 10s., or 184 per cent. interest on 
the capital outlay. The above figures are taken from the 
official results of the trial, and may be regarded as accurate. 
Contral - Station Development. — Prof. Elihu 
Thomson contributed a paper to the recent convention of 
the National Electric Light Association of America, in 
which he reviewed central-station development during the 
past 25 years. At that date dynamos were of exceedingly 
small capacity, when one using 25 h.p. or 50 h.p. had a 
very large output. The evolution of steam practice in 
central stations from high-speed belted engines to slow- 
speed direct-connected units was reviewed, bringing the 
author down to modern steam-turbine practice. Looking 
to the.future, the author put aside as improbable the con- 
version of fuel into electrical energy, inasmuch as no 
promising signs of its possibility were forthcoming ; but it 
seemed that it would be necessary at last to turn to those 
forms of prime movers which had inherent possibilities of 
developing much higher efficiencies in the use of fuel than 
the steam-engine. At present in relatively very small 
units the internal-combustion engine, such as the oi 
or gas engine, had shown efficiency nearly double that 
of the best steam-engine plants. It seemed probable that 
an efficiency of heat conversion about three times better 
than was attained with steam would some day be practic- 
able in large unite. The engines would naturally be of 
the large reciprocating type and comparatively slow speed, 
unless some form of gas-turbine was developed, a matter 
upon whieh serious doubts might be expressed. Such а 
machine would demand the pumping of the air and gas 
prior to their combustion. Various other matters in con- 
nection with gas-engine practice were briefly discussed. 
In the considerations advanced in the paper the use of 
water power was purposely neglected. 
Electrodes.—Three English electrochemists (Messrs. J. 
Hargeaves, J. W. Stubbs, and J. Kearsley) have patented 
recently a method for a peculiar construction of anodes 
or electrodes, consisting partly of carbon for use in electro- 
lytic cells, and probably designed more particularly to be 
used in Mr. Hargreaves’s own apparatus. From a descrip- 
tion in Electrochemical Industry, we gather that the object in 
view has been to get an electrode which offers little resist- 
ance to the electric current, and the parts of which may 
be readily renewed when worn or broken. The arrange- 
ment consiste of a bar of metal connected to the source of 
electricity. The bar may be made of two strips riveted 
together in such a way as to form openings at intervals, or 
these openings may be worked out in a solid bar. Passing 
through these openings, but not fitting closely into them, 
are nipples or bars of carbon. In order to make electric 
contact between the bar, and nipples, melted lead ог 
another suitable metal is cast into the openings between 
the bar and the nipples. This also holds the nipples firmly 


in position. In order to still further reduce the resistance 
and improve the contact, indentations or perforations may 
be arranged into or through the nipples, which are also 
filled with melted lead. The bars are then preferably 
coated with tar pitch or similar impervious insulating 
material, after which they are covered with Portland 
cement or any other insulating compound. The coating 
of impervious material prevents the access of the electro- 
lyte to the metal bar and its corrosion. The ends of the 
nipples project through the cement covering and are fitted 
closely into openings in the blocks or pieces of gas or 
retort carbon, from which the current passes into the 
electrolyte. The extremities of the nipples are covered 
with cement or similar material, to prevent wearing at 
those points. The nipples may also be covered with 
sheaths of insulating material, in order to further protect 
them. 

Radiation from the Nernst Lamp Glower.—In 
the August number of the Physical Review Hartman con: 
tributes a long article giving the results of a spectrophoto- 
metric investigation of the luminous radiation from the 
Nernst lamp glower under varying current densities. The 
apparatus used was a Kirchoff spectrometer, having a calli- 
meter with two unilateral micrometer slits, which was 
adapted for the purpose of the investigation. The arrange- 
ment and standardisation are described in detail As a 
standard source of light an acetylene flame burning under 
constant pressure was used. The Nernst lamp employed 
was а 104-volt alternating-current lamp. The diaphragmed 
acetylene flame used as a standard was determined in 
terms of the Hefner standard. Currents from 0'2 ampere 
to 1:5 ampere were used. The author arrives at a number 
of conclusions, from which it appears that at the rated 
normal current strength the radiation from the glower of 
the Nernst lamp is relatively rich in the more luminous 
waves of the spectrum. It exhibits no marked selective 
radiation. Its light intensity apparently increases with 
age, and is relatively less rich in the short, but richer in 
the long waves, than that from the acetylene flame, but its 
radiation rapidly becomes more like that from burning 
acetylene with increasing current strength. At current 
strengths below the rated normal value, the inerease in 
intensity with increasing current strength is most marked 
in the long waves, and above this rated normal value of 
current strength the increase in intensity is most rapid in 
the short waves. At current strengths below the rated 
normal value the Nernst lamp is relatively less rich in 
short waves than the flame of the Hefner lamp, while 
above this current strength the opposite is true. At rated 
normal current strengths, or slightly above this, the colour 
of the Nernst lamp radiation is very similar to that of 
the Hefner lamp. The luminous radiation from the 
Nernst lamp corresponds very closely to that from incan- 
descent calcium. 


Deposition of Zinc.—In a paper on this subject read 
before the American Chemical Society, Dr. E. H. Patten 
describes some experiments madein electrolysing a saturated 
solution of zinc chloride in acetone between platinum 
electrodes three square centimetres in area, and approxi- 
mately O-‘7cm. apart, at 25deg. C. The current E. M. F. 
curve shows à decomposition point at two volts. A large 
residual current was observed. At 0:9 volt 0:0014 
ampere passed, remaining fairly steady. At 1:02 volts 
00019 ampere steady current passed, no gas bubbles being 
visible on either electrode. A battery point was found at 
1:27 volts during the first stage of electrolysis, but after 
electrolysing perhaps one half hour the battery point 
obtained was 1°32 volts. During the whole course of this 
electrolysis no gas bubbles appeared at either electrode. 
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Chloroform, chlor- acetone, or other alkyl chloride were 
formed at the anode, and a smooth, compact coating of 
zinc was deposited upon the cathode. The zinc may be 
deposited steadily with a current density of 2:25 amperes 
per square foot. The experimenter also used a current 
density as high as 40 amperes per square foot, but the zinc 
trees out from the edges of the cathode in l:ng streamers ; 
nevertheless, the zinc deposited upon the main portion of 
the cathode is smooth and dense. As one of the chief 
difficulties in the electrodeposition of zinc consiste in 
. avoiding the liberation of hydrogen upon the cathode and 
& consequent pitting of the coat, the availability of a 
solution such as this, where no hydrogen or other gas is 
liberated at a high current density, will readily be seen. 
The thickness to which zinc may be deposited from this 
solution has not as yet been determined. The author 
proposes to investigate this further, and also to make 
eareful analysis of the zinc obtained from this solution. 
The difficulty of obtaining chemically pure zinc certainly 
warrants such an investigation. The apparent lack of 
earbonisation of the salt, the lack of gas formation at the 
eathode, and the comparatively complete fixation of the 
chlorine at the anode, taken together, look promising. 

Porous Diaphragm for Electrolytic Cells.— For 
many electrolytic operations it is necessary to hold the 
anodic’ and cathodic departments separated by porous 
diaphragms in order to prevent any reaction between the 
anodic and cathodic products of electrolysis, as such 
reactions mean decreased efficiency of operation. A 
patent described in detail in the Electrical World has been 
granted to Dr. E. A. Byrnes for improvements in the con- 
struction of such porous diaphragms. Many substances 
of high specific conductivity afford a body of low con- 
ductivity when finely divided; such a poorly-conducting 
granular body may be used as diaphragm, the size of the 
grains depending on the requisite porosity and conductivity 
of the diaphragm. These grains may either be mixed 
with an inert binder (like silicate of magnesium or calcium 
or ferrous hydrate) and moulded into a self-supporting 
diaphragm, or they may be used without binder, and are 
then enclosed between perforated metal sheets, if used for 
a vertical diaphragm. For cells with a horizontal cathodic 
surface a floating diaphragm may be employed. For the 
electrolysis of brine with a mercury cathode, the inventor 
places a sheet of amalgamated copper or iron wire gauze 
upon the mercury, and upon this wire gauze rests the 
granular diaphragm. In the same way in the electrolysis 
of molten sodium chlorine with a molten lead cathode, the 
latter is covered with a wire gauze on which the diaphragm 
rests. The diaphragm material should be inert toward the 
electrolyte and its products. For the clectrolysis of alkali 
chlorides and nitrates, whether in solution or fused, 
diaphragms of magnetite or ferro-ferric oxide are suitable; 
ilmenite or chromite are also available. Broken glass or 
porcelain are suitable in aqueous electrolytes. For the 
electrolysis of molten sodium chloride with a molten lead 
cathode, a diaphragm of broken magnetite is suitable. 
For the recovery of metallic sodium from any of its 
molten compounds, the inventor proposes to fill a metallic 
vessel which serves as anode nearly entirely with granular 
material, a well being maintained at the top by means of 
a perforated cup placed around the cathode. The sodium 
rises and floats upon the surface of the electrolyte in the 
cathode well. 

Technical Instruction in London.—Dr. Chas. V. 
Drysdale has some interesting remarks to offer on the 
competition for intermediate county scholarships in 
London which took place recently. Dr. Drysdale is the 
examiner under the London Technical Education Board in 


heat and light and in electricity and magnetism. As 
regards the former subjects the work of the candidates is 
regarded by him as about up to the average, although the 
work in heat was more satisfactory than that in light. 
Few, for instance, had distinct ideas of the nature of 
curvature, and the majority of the candidates were utterly 
unable to give the reason for the constancy of the ratio of 
the sines. An improvement was shown, however, in 
accuracy of photometric work, several of the candidates 
making satisfactory use of the spectrometer. We are glad 
to read that the quality of the work in electricity and 
magnetism has made a distinct improvement, the candi- 
dates showing more knowledge both of practical matters 
and of the construction of electrical measuring instruments. 
It may be gathered from the following remarks, however, 
that the evils of the text-book have fallen upon many of 
the candidates. (treat weakness was shown by the candi- 
dates in last year’s examination in describing instrument 
details, and although a very gratifying improvement is 
shown this year there is room for much more, many of 
the descriptions given, though fairly correct, being obviously 
the result of blackboard drawing or of text-book reading 
rather than of practical acquaintance with the instruments. 
The magnetic work was not so satisfactory as the electrical, 
and in electrostatics the answers in nearly all cases were 
rigidly on the lines of the most elementary text-books. 
One candidate only, a girl, described satisfactorily an 
electrostatic voltmeter, the description in this case being 
particularly good. The practical work was done much 
better than last year, some of the candidates being able 
to use commercial forms of Wheastone bridge, reflecting 
galvanometers, etc. In many cases it was obvious, how- 
ever, that although the experiments were fairly well done, 
the candidates had never before performed the experiments 
set. The candidates in most cases showed very considerable 
aptitude for their work, and were worthy of having had 
better facilities in their practical instruction. 

Critical Speed of Steam-Turbines.—In a brief 
communication to the Street Railway Journal, Franz zur 
Nedden, writing from Berlin, draws attention to the great 
importance of a method of quickly finding the critical 


speed value of steam-turbines up to a certain degree. 


This method consists in the exact balancing of the rotors, 
and he gives the following requirements for balancing as 
working satisfactorily: (1) that the complete mounted 
rotor should be supported at the journal bearings, and not 
at any other points when being balanced; (2) that the 
rotor be supported at the bearings on cylindrical surfaces, 
which are cut with absolute exactness in order that there 
shall be no unevenness of surfaces which would introduce 
errors when testing; (3) that the shaft be revolved 
between stationary points; and (4) that the rails for the 
support of the testigg apparatus be placed throughout their 
entire length on foundations which are free from vibration. 
By following these requirements it is possible to reduce 
the radius of gyration to 1/300mm. There is, however, a 
certain element of danger in the armatures of dynamos 
Assuming that the apparatus is mounted correctly, yet, 
owing to the great centrifugal force, the shifting of a wind- 
ing now and then can hardly be avoided. This, of course, 
will shift the centre of gravity, which shifting may easily 
have important effects on the armature. Ава matter of 
fact, in spite of the most careful selection of the proper 
running speed in comparison with the critical speed, nearly 
al wire-wound armatures will give trouble. This ів 
particularly true with direct-current machines, which, in 
addition to an armature, also have a commutator as a 
rotating element. The following methods are suggested 
for safely running high-speed turbo-generators: (1) secure 
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greatest possible differenee between the actual running 
speed and the critical speed ; (2) use alternators in prefer- 
ence to direct-current machines whenever possible; or 
better still (3) use non-synchronous generators. This 
latter machine possesses the advantage of having an arma- 
ture carrying absolutely no wire. In fact, this form 
permits the use of speeds up to 3,000 and 4,000 revolutions 
per minute. In the Moabit central station of the Berlin 
Electricity Works there has been running for several 
months a non-synchronous 1,800-h.p. turbo-generator using 
wattless current, and it has given no trouble in the 
direction mentioned. 

Wireless Telegraphy at Sea. — Writing his 
impressions of the naval manœuvres, a naval corre- 
spondent on board H.M.S. “Good Hope” describes 
some trials which were made with the aeroplane or box- 
kite, invented by Mr. Cody, in connection with wireless 
telegraphy. The kite has been tried on land for this 
purpose on several occasions, but this was the first instance 
in which it had been tested on board a man-of-war. In 
shape the kite resembles a box, and is made of a material 
similar to silk alpaca. As the frame is made of bamboo 
the result is a singularly light and strong kite, capable of 
withstanding a great pressure of wind. In its connection 
witb wireless telegraphy the kite takes up an aerial wire 
which is connected to the wireless telegraph instruments 
on the vessel. The recent trials abundantly proved that 
with the aid of these kites it is possible to establish com- 
munication at sea over far longer distances than if the 
aerial wires were suspended from the masts. For instance, 
the wire was carried up some 300ft. by the kite, and 
the “ Good Hope was able to exchange wireless messages 
& distance of 110 miles with the wireless telegraph station 
at Rame Head, off Plymouth. The average distance of 
communication between ship and shore by this means is, 
say, 60 or 70 miles, so that the use of the kite gave а 
considerable advantage. It may be added that in a 
short time the wireless system of telegraphy will be 
extended to all the large British warships; also that 
the Admiralty is about to construct a large wireless 
station on the east coast for establishing communica- 
tion with the North Sea Fleet. It is amusing to see what 
the correspondent has to say with regard to the possibility 
of interception of wirelese messages. Thus, he tells us 
that Vice-Admiral Sir Arthur Wilson during the recent 
manceavres freely utilised wireless telegraphy for mislead- 
ing the enemy's ships. He goes on: This has become a 
well-recogaised means of baffling a foe who tries to utilise 
this method of communicating news to consorts. Two 
ships out of sight may have just got into communication, 
though 50 or more miles apart, and then a foe, overhearing 
their preliminary calls to one another, will put his spoke 
in their whoels by sending out aimless messages, humorous 
or otherwise, or 16 may be merely а column from some 
newspaper. Anything suffices which will serve as body for 
messages. Waves are created and get mixed up with the 
legitimate signals from ship to ship of the enemy, and the 
instruments within signalling distance record merely а 
jumble of dots and dashes which have no rhyme or reason. 
This is called ‘ blocking,’ and until it is rendered imprac- 
ticable the wireless system will remain comparatively 
useless, if not actually dangerous, in time of war.” 

Motor Specification. — The following are a few 
clauses extracted from the specification for direct-current 
motors of the United States Navy Yard Department. 
They show what this department requires from its con- 
tractors, and it is to be noted that the temperature rises 
allowed are considerably above what is standard practice 
in this country. Thus 81deg. F. is the lowest rise specified, 
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while armatures of enclosed machines dre allowed 99deg. F. 
rise after six hours’ run at full load. In other words, the 
U.S.A. Navy Yard will take smaller motors for a given 
nominal output than will ordinary contracting firms in 
England. The clauses most interesting to our readers are 
as follows: (4) Brushes are to be of carbon, and not to 
carry more than 35 amperes per square inch at full load. 
The brush-holder springs shall not be depended upon to 
carry current. In motors of 5 h.p. and above brush- 
holders are to be separately adjustable for tension without 
tools, and simultaneonsly adjustable for position. In 
motors below 5 b.p. these adjustments are not required. 
Brush-holders to be of such design that by very slight 
changes in the relative position of their parts the rotation 
of the armature may be in either direction with equal 
satisfaction ; also the angle of the brush to the commutator 
not to change as the brush wears down. (7) Dielectric 
strength of insulation to be tested in accordance with the 
rules of the American Instiute of Electrical Engineers. (8) 
Open motors must run from no load to full load ; semi- 
enclosed motors from no load to 10 per cent. overload ; and 
enclosed motors from no load to 25 percent. overload, without 
sparking and without shifting the brushes. Motors to run 
at all rated loads and speeds without vibration and without 
undue noise. (9) Motors are to be tested at the works of 
the maker in the presence of an inspector, and are to run 
for a continuous period of six hours at full rated load, 
speed, and voltage without the temperature rise above 
the surrounding air exceeding the following limits for the 
different types of motors : 


Open Semi- Entirely 
Part. motors. enclosed. closed. 
Field coils by resistance ......... 50 ... 55 ... 55 
Armature, commutator, arid all 
other parts by thermometer.. 45 ... 50 ... 55 


All rises are to be in Centigrade degrees. The temperature 
rise of the field coils is to be measured by the resistance 
method according to the rules of the American Institute 
of Electrical Engineers. All other temperatures are to be 
measured by thermometer. Temperature rise of bearing 
is in no case to exceed 40deg. Semi-enclosed and enclosed 
motors are to be run with all their covers on. During the 
six-hour heat run no adjustment of brushes, cleaning or 
dressing of the commutator, or similar attentions are to be 
performed on the motor, but after being once put in proper 
running conditions it must complete a satisfactory run 
without further attention. (10) Motors are to stand the 
following overloads : 


Overload for Overload for 

Type. one hour. three minutes. 

Open 25 percent. ............ 40 per cent 
Semi-enclosed ... 35 6 60 „ 
Enclosed ......... 600 а 100 „ 


The one-hour overload із to be run without injurious 
sparking or heating of the commuator more that 15deg. C. 
above the allowed rise for full load for six hours, and may 
be started with the motor cold if desired. The three- 
minute overload is to be run without injurious heating, or 
flashing over or burning of the commutator or brushes, 
and is to be made within 45 minutes of the end of the six- 
hour heat run. (11) The full-load efficiencies of motors to 
be at least as follows : 


Open. Enclosed and semi- 

Horse-power. Par ont, enclosed. Per cent. 
„FF CCC 75 
C ВЭ . 80 
IO ͤ ² . 830% 8 84 
15- veoh Ob uude PRA 85 
"As om p dpt 87 
N OO 99·ĩa 8 88 
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COMBINED LIGHTING AND HEATING PLANT AT DRESDEN. 
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plant. However, details are now to hand, and we propose 
to briefly describe what was voted one of the most 
interesting installations viewed. 

Both in regard to electricity supply and artificial heatin 
by means of steam, the conditions pertaining toa башга] 
station 5 a common boiler plant are favourable 
in proportion as the number of consumers is greater and 
the nearer they lie together. Moreover, the erection of 
a single power-house not only tends to simplicity and 
reliability in working, but’ the danger of fire is 
also very much lessened. In the case of an installa- 
tion designed to supply electricity principally for 
lighting purposes, while heat is uired for warm- 
ing rooms in permanent use, then the erection of a 
central power-house to serve both supplies offers special 
advantages. The greatest demand on the heating 
apparatus occurs in the early morning, when the rooms 
which have cooled overnight have to be brought up to the 
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normal temperature. When this has been attained, the 
heat units required to maintain that temperature are 
found by experience to gradually dwindle until they 
represent a comparatively small amount. Consequently, 
during the evening hours the demand on the central plant 
is inconsiderable on this count. The reverse is the case, 
however, with the electricity supply, since the demand for 
light is by far the greatest during the late afternoon and 
evening hours. Hence, during the morning hours the 
boilers in the power-house are called upon to furnish 
steam principally for heating purposes, while later in the 
day they supply power for driving the steam dynamos 
which generate the lighting current. In connection with 
such an installation, it is advisable, as in the majority of 
cases where a purely lighting load has to be dealt with, 
to instal а battery of accumulators which сап be 
eharged during the day or overnight, and to adopt 
the continuous-current system of supply. In this 
manner we obtain a good load factor for our boilers, hence 
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Fic, 2,—Power House Combined Lighting and Heating Plant, Dresden. 


economical conditions of working. A further advantage 
especially affecting public plants consists in that the elec- 
tric mains may be run in the subways provided for the 
steam mains. This arrangement enable the use of bare 
copper instead of conductors of the costly insulated type. 
The whole of the above conditions existed in respect to the 
installation with which we are now concerned. On the 
left bank of the Elbe, on either side of the Augustus 
Bridge, there are situated, besides the Royal palace, 
numerous Government and municipal buildings to be pro- 
vided with heat and light, the line extending a distance of 
about one mile (see Fig. 1) When the central plant was 
erected some of these buildings were new, while others 
were equipped with heating apparatus which had become 
for the most part obsolete. The opera house, for example, 
contained no fewer than 24 separate boiler plants. The 
abolishment of these has incidentally effected а consider- 
able reduction in the premium for fireinsurance. But that 
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is of small moment compared with the extra security 
obtained in respect to the art treasures and collections 
housed in the Royal palace, museums, and picture galleries 
within the area of supply, since many of these are of 
incalculable value. 

The boilers and steam-pipes were supplied by Messrs. 
Rietschel and Henneberg, Dresden, while the Allgemeine 
Elektricitäts-Gesellschaft, Berlin, were responsible for the 
electrical work, with the exception of two steam dynamos, 
the battery of accumulators, aud the main switchboard in 
the engine-room, which were supplied by the Elektricitäts- 
werken vorm. О. L. Kummer and Co., Dresden. Ав regards 
the site of the power-house, it was essential that this should 
be as near as possible to the buildings to be supplied and 
convenient for coaling, etc. A suitable position was found 
off the opera house square, but having regard to the high 
architectural merit of the neighbouring buildings it was 
necessary that the design of the power-house should be 
carefully adapted, The result is seen in Fig. 2 herewith, 
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the architectural treatment of the chimney shaft being an | of the piping used is governed by the pressure, being 


especially noteworthy feature. 
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The determination of the most advantageous steam 
pressure is of primary importance in connection with heat 
In this case, having regard to the already 
existing installations of heating apparatus, it was found 


transmission. 


Fig. 4,—Electrically-Driven Centrifugal Pumps—Combined Lighting 
and Heating Plant, Dresden. 


that a pressure of 28:5lb. per square inch would be 
best adapted for the supply in the buildings themselves. 
For the transmission of the steam it was, of course, neces- 
gary to employ a much higher pressure, since the diameter 


smaller as the pressure is greater, and the loss of heat 
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through condensation correspondingly less. It is not prac- 
ticable, however, to increase the pressure beyond a certain 
limit, determined by the danger of leakage and fractured 
pipes. In Dresden the main pipeway lies under a very 
busy thoroughfare, so that an initial excess pressure of 
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FIG. &.—Motor-Driven Coal Holst - Combined Lighting and 
Heating Plaut, Dresden. 


85lb. per square inch was adopted, provision being made 
to increase this to 1071b. per square inch as required. The 
latter provision will enable further connections to be made 
to the supply, and also constitutes а certain reserve. For, 
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in order to ensure freedom from interruption in the supply, 
two pipes of equal diameter connected in parallel are 
employed for the main transmission. Should it be found 
necessary to temporarily cut one of these pipes off at any 
time, the efficiency of the other may be increased by rais- 
ing the steam pressure. Generally speaking, it is during 
the winter months only that steam is required for heat- 
ing purposes. But the opera house requires a supply 
aleo in the summer, and this is provided for by a special 
main of correspondingly small diameter, laid direct from 
the boiler-house. Various means are adopted to com- 
pensate the expansion of the pipe mains through heat. 
To this end, for example, the subway is not straight, but 
follows a slightly winding course (see Fig. 1) so that the 
pipes, which rest on roller bearings supported by bracket 
arms, have room for side play. 
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this battery, and the balancer previously mentioned at 
2 x 110 volts. The current from the dynamos and 
accumulators is conveyed to the main switchboard in the 
епріпе-гоот. From this board feeders are run to thé 
lighting network; also leads to a motor board erected 
apart. Through the latter the motors driving the different 
auxiliary machines in connection with the power plant 
are supplied. These include two 17-h.p. motors, having 
vertical shafts, which drive two centrifugal pumps serving 
the condensers ; also a 13-h.p. motor geared to a boiler 
feed pump. The first-mentioned pumps (Fig. 4) are 
installed in a special house on the Elbe. Two motors, 
each of 10 h.p. (Fig. 5), drive the two coal hoists which 
serve the mechanical stokers in the boiler-house. A crane 
which is used to unload coal from barges is equipped with 
two motors, one of 7:5 h.p. for lifting and one of 2 h.p. for 
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The boiler-house contains 10  boilers—ineluding the 


necessary reserve—each having 2,151 square feet of heating 
surface. These boilers, as previously mentioned, supply 
steam also to the three continuous-current steam dynamos, 
Fig. 3 comprising the electric lighting plant. Two of 
these dynamos have a normal output of 260 kw. each and 
а maximum output of 360 kw. at 220 volts terminal 
pressure, while the third yields 130 kw. normal and 
175 kw. maximum output at the same terminal pressure. 
A balancer is further provided for the purposes of the 
three-wire system of distribution adopted. To ensure 
absolute reliability of the supply, which is especially 
necessary in the case of the opera house, a battery of 
accumulators has also been installed. This battery 
consists of two parts, each of 2 x 132 cells, coupled 
in parallel. The capacity of each part is 1,080 ampere- 
hours, the charging current 360 amperes, and the 
discharging current likewise 360 amperes. The three- 
wire system of distribution is worked in conjunction with 


turning. Numerous smaller motors are employed abo it 
the station for driving machine tools, ete. 

With reference to the electrical transmission line, the 
feeders are run from the switchboard to & ring main, from 
which the distributing leads branch. There are in all six 
feeders and the same number of feeding points. Owing to 
the elongated form of the area supplied, the ring main 
consists of two conductors for each outer of the three-wire 
system connected together at either end and lying close 
together. А single conductor serves as the neutral wire. 
Hence at each point of the system the ring is made up of 
five conductors—i.e., two + outers, two — outers, and a 
neutral conductor. The two feeders taken to each feeding 
point are each connected to the two outer conductors of 
like sign. The negative conductor. is doubly earthed at 
each feeding point. The pressure loss in the mains is regu- 
lated by means of resistances connected in series with the 
feeders at the switchboard. The maximum loss of pressure 
which can occur in the feeders amounts to 10 por cent.; 
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between two points in the ring at any load, 2 per cent.; 
and in the distributing network, 2 per cent. 
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Fra. 7.—Condensation Water Pump driven by Portable Electric Motor— 
Combined Lighting and Heating Plant, Dresden. 


For the most part the conductors are arranged in the 
subway on the wall opposite the steam mains. They rest 
on poreélain insulators carried on | iron supports built 


Fig. 8. —Distributing Point — Combined Lighting and Heating 
Plant, Dresden. 


into the wall The conductors themselves are composed 
chiefly of bare copper cables, which have proved satis- 
factory in every respect. Conductors of like sign are 


grouped together as far as possible, their polarity and 
purpose being clearly indicated by different coloars. The 
conductors are fenced in by means of wire netting arranged 
in portable sections. 

At the feeding points, which serve at the same time as 
distributing centres, the stranded cables give place to solid 
bars of copper (Fig. 6). Referring back to Fig. 1, it will 
be seen that the distance between the first and second 
feeding points is considerable. For this reason an emer- 
gency exit from the subway has been provided in the 
opera house square. At this point the conductors are 
necessarily suspended from the roof of the subway, copper 
bars being also employed here. The distributing mains 
from the third feeding point run through a. tributary 
subway, the first entrance into which is situated by the 
Catholic church. At this point a centrifugal pump (Fig. 7) 
is provided to remove the condensation water from the 
pipe system. This pump can be driven as required by 
means of a portable electric motor. Similar pumps are 
provided at different points throughout the system, all 
being actuated by the same motor, which can be easily 
drawn along the subway. The condensation water is 
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Fig, 9. — Arrangement of Stean. Mains and Electric Cables at the Munzgasse 
Crossing—Combined Lighting and Heating Plant, Dresden. 


returned to the boilers through a special pipe line. The 
above-mentioned tributary subway terminates in a special 
distributing centre (Fig. 8). A special reserve cable is laid 
underground to the Royal palace, so arranged that in case 
of failure in the supply from the subway it is automatically 
switched in at the third feeding point. A reserve cable is 
also provided for the opera house. 

The arrangement of the steam-mains and electric cables 
at the Miinzgasse crossing is shown in Fig. 9. 

А The further course of the subway may be traced on 
Lig. 1. 

We are indebted to the Allgemeine Elektricitats-Gesell- 
schaft for the above particulars, as aleo for the loan of the 
photographs from which our illustrations of the installation 
are reproduced. | 
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THE DESIGN OF EXTRA HIGH TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW. 
(Continued from page 281.) 


A somewhat similar switch, but depending for its action 
on the pull obtainable from electromagnets, is shown by 
Fig. 22, from which it will be noticeable that the arrange- 
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ment of the breaking tubes is similar to the foregoing, as 
also the mounting of the operating motions on the top of 
the brickwork chamber. Mounted at the top of each com- 
partment are the main contacts, set in insulators, two for 
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FIG. 22.—Electrically-Operated Three-Phase Oil Switch (Westinghouse). 
each pole, these contacts being quite stationary. The 
circuit is closed by joining these two contacts with a 
U-shaped copper conductor connected to the operating 
mechanism above, and this moving conductor forms the 
“live” portion of the switch travelling in the oil tank. 
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by balancing springs, both springs and magneta being visible 
in the upper right-hand corner of the illustration. When 
the switch is closed, the system of levers is automatically 
locked by a toggle joint (shown at the left hand of the 
operating mechanism). For opening the circuit, a tripping 
magnet is energised, which releases the toggle, and the 
cross-bar, carrying the moving contacts in the oil-tanks, 
drops quickly under the influence of gravity assisted by 
a powerful spring. Any arcing or burning at the main 
contacts is taken up on a removable plug set in the fixed 
contacts, this: plug engaging with a hole in the moving 
conductors and leaving them last, | 


FId. 254. —Complete Multi ОП Fuse, showing fuse wires in position (Ferranti). 


The operating magnets can be energised from any direct- 
current source, either in the shape of exciters or storage 
battery, and, if required, the switch can be actuated by 
hand without disturbing any portion of the mechanism. 
The oil containers are constructed of sheet. metal lined 
with an insulating cement, this latter being moulded to 
fit round the terminals and contact piece. Sufficient room 
is left for the free movement of the coupling rod, and the 
amount of oil required is reduced toa minimum. A com- 
plete and accurate adjustment of the contacts can be 
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Fig. 23.—Multi Oil Break Fuse (Ferranti). 


The couplers for each pole are fastened to a common cross- 
bar extending the entire width of the masonry compart- 
ment, the bar itself bolting to a lever system having a 
vertical up and down motion. The electromagnets raise the 
cross-bar, which is aided through the first part of the travel 


carried out before the oil-tubes are raised into position, 
and at any time upon lowering these the moving parts car: 
be closely inspected. The automatic opening of the 
circuit breaker is effected by a polyphase overload relay 
connected to the secondaries of current transformers in the 
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main circuits, the relay being shown in the photo directly 
above the dividing wall between the oil-tubes. It comprises- 
two sectors swinging between the poles of an alternating- 
current electromagnet, and part of each pole is surrounded 
by a short-circuited strip of copper which tends to retard 
the magnetic flux and produce a moving field. On the 
principle of the induction motor, the ewinging sectors are 
acted upon, and, following the movements of the field, they 
close the tripping magnet circuit by bringing two contacte 
together. Controlling and indicating devices, consisting of 
a switch, an indicator, and a lamp, are suitably mounted 
on the main board. The switch is of the drum type, with 
three positions—" closed,” off, and “open ”—and it will 
remain іп the last two of itself. If turned to the closed 
position it will go back to “off” position when the handle 
is freed, but in the “off” position it closes the control 
circuit ; and if the main switch opens through the medium 
of the automatic devices, the indicating lamp will light 
up to attract the attendant's notice. When the oil-switch 
is opened by the operator placing the control switch in the 
“open " position, the lamp does not glow. The indicating 
mechanism comprises an electromagnet which attracts an 
armature carrying a disc and pointer, showing at a glance 
the open or “closed” positions of the oil switch. А 
switch of this description will successfully open а circuit 
of 600 amperes capacity at a pressure of 33,000 volts. 
The last form of gear to be described, but by no means 
the least interesting, is that assembled on what has come 
to be known as the “cellular” or pigeon-hole plan. This 
method of construction calls for a distinct departure from 
the methods of other makers, in that all tho parts of the 
board must be designed to take their respective places in 
the panels provided for their reception. "The construction 
of the frame is too well known to need a detailed descrip- 
tion here, but it is sufficient to state that the features 
which have made this type of board so prominent for high 
pressures have been, as much as possible, retained in the 
equipments got out for the control of extra high pressures. 
Considerable ingenuity has been displayed in the design 
of the fuses, switches, and ammeters of the gear, and thoy 
merit some fuller description if space permitted. The chief 
points of interest can, however, be dealt with here, and 
will serve to show that even extra-high potentials can be 
manipulated from gears which take up little room. In 
rupturing the circuit, either with switch or fuse, the breaks 
in each case are oil quenched; in the switch they are 
actually under oil, while in the fuse they are above, but 
plunge quickly down into the oil. Fig. 23 is a sectional 
illustration of the fuse, and reference to this will make its 
action quite clear. The oil container is of porcelain, 
and comprises a large box divided down the centre by 
a rib reaching almost to the top of the pot, and pro- 
vided with projecting lugs at the back for the main 
contacts. A handle at the front also makes provision for 
the ready withdrawal of the fuse from its panel. The 
device combines three or more fuses in parallel, each of 
which is made up of two drums, mounted on a spindle 
fitted at the bottom of the cells formed by the partition in 
the box. Each drum contains a powerful clock-spring, 
fastened at one end to the spindle and at the other to the 
drum. A length of flexible copper tape reaching to the top of 
the dividing bridge is also secured to each drum, and when 
the springs wind up the tape is coiled round the drum, a 
19 70 being mounted on the spindle to prevent fouling. 
is method of construction gives а pair of operating 
drums and tapes to each fuse, and allows of any number 
of pairs being assembled in accordance with tho capacity 
of the circuit to be opened. This particular type of oil. 
' break fuse is intended for mounting in position apart from 
the main gear or underneath the operating gallery, to 
ensure head room above the pot when the fuse blows. 
Experiment has shown that a lid is not safe, and that the 
gases liberated when the arc occurs can only be dispersed 
with the best result by allowing them a free vertical 
passage to the air. A porcelain guard separates each fuse 
from its neighbour, and these guards slip into grooves in a 
removable bridge resting on the top of the rib dividing 
the pot. This precaution has been taken to enable the 
porcelain to be replaced should excessive burning take 
place on the rupturing of the fuse. The wires forming 
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the fuse are soldered to the ends of the copper tape, which 
is fitted with a ring for this purpose, and when secure they 
are kept in tension by the action of the springs. The 
passage of an excess current causes fusion of all the wires - 
which are immediately drawn under the oil and the arc 
takes place at one pair only, though not always at the 
same pair. When putting in new fuses, the ends of the 
copper tapes are hooked up out of the oil and held in 
position while the wires are soldered in place, the entire 
operation being easily performed by a handy switchman. 

he main contacts project from the back of the porcelain 
ease, and plug into suitable clip connections on the main 
board provided for the purpose, thus enabling one fuse to 
be replaced oy another in a short time. 


( To be continued. ) 
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RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 

BY WILLIAM J. HAMMER. 
(Continued from page 235. ; 


While various theories have been advanced to account 
for the phenomena of radium, there remain many things 
which have not been satisfactorily accounted for; and per- 
haps the subject which has been most widely discussed is 
the loss in weight of radioactive substances. At the 
British Association meeting last summer, Prof. J. J. 
Thomson is reported to have stated that if a square centi- 
metre of surface were covered with pure radium, it would 
only lose in weight one-thousandth of a milligramme in a 
million years. This is in accordance with the previous 
Statements made by Becquerel. Later in the year, А. 
Heydweiller, of the Royal University, Munster, Germany, 
stated that he had been testing а sample of De Haén’s 
preparation of radium, and found that it lost in weight 
two one-hundredths of a milligramme per day for 50 days, 
and a whole milligramme in that period. (Phys. Zeit., Oct. 15, 
1902.) The great discrepancy in the statements on this 
important subject led the writer to enter into correspon- 
dence with Profs. J. J. Thomson, Henri Becquerel, Lord 
Kelvin, Sir William Crookes, P. Curie, and A. Heyd- 
weiller, which resulted in the following expression of views. 
Prof. Thomson was inclined to think that from the magni- 
tude of loss found by Heydweiller, it must be due to some 
secondary effect, and he stated that he could not speak 
with certainty without a greater knowledge of the details 
of the experiments. As accounting for the results he, 
however, drew attention to the well-known coloration of 
glass by radium, by remarking, “One point, however, that 
ought to be attended to in these experiments is the effect 
of the radiation from radium on glass. Glass, as is well 
known, gets deeply coloured when in contact with radium. 
It seems to me possible that the glass might be charged 
right through. If this were the case, it is possible that 
reactions might occur between the glass and the air, 
producing volatile substances and a loss of weight. I only 
throw this out with hesitation, for as I said before, I sm 
not familiar with the details of the experiments." Prof. 
Becquerel informed the writer that he knew nothin 
reliable regarding the experiments of Heydweiller, an 
called attention to his original paper on this subject 
which appeared in the Comptes kendus of March 26, 
1900, adding, “І believe I am the first to have 
published an estimate in this way which could only 
result from my own experiments. The loss of oue milli- 
gramme per square centimetre require 1,000 million 
vears. This statement refers only to the part of the 
deviable portion of the radiation to which measurements 


were applied; but this is only a part of the total loss. 


* А lecture delivered at a meeting of the American Institute of 
Electrical Engineers amd the American Electrochemical Booiety, New 


York, April 17, 1903. 
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The deviable radiations comprise rays ranging from 109. 
and 3'10!%m. Besides, there is also all the non-deviable 
portion, either penetrating or absorbing, which corresponds 
to à notable loss of energy ; and in addition, if the emana- 
tion is of material importance, which seems quite probable, 
the loss on this account would be a thousand times greater. 
These estimates are but theoretical, for it ig probable that 
at least а portion of the mass calculated or estimated as 
material is apparent and corresponds to the effects of 
induction." 

In response to an expression of view from Sir William 
Crookes on a theory to satisfactorily account for the 
phenomena of radioactive substances, he wrote as follows: 
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FIG. 6. —Radiograph made by Radium of a Disc for Testing Radioactivity, 
a Block of Rock-salt and a Lump of Pitch-blende. 


“You will find them fully given in my address to the 
British Association at their Bristol meeting in 1898. I 
have not seen any special reason to alter the views there 
propounded”; and in writing on the subject of Heyd- 
weiller’s experiments, Prof. Crookes says, “1 do not think 
the experiments of Heydweiller have been corroborated by 
other observers ; and there are many sources of error in his 
experiments which I should like to see discussed before 
giving credence to it. Personally, I find no loss of weight 
in a rich sample of radium compound during continuous 
weighings extending over many months. I should be 
inclined to agree with Becquerel and J. J. Thomson.” 
Lord Kelvin wrote that he was sorry not to have been 


Fic. 7. — Radiographs of Various Types of Lenses made by Radium 


able to make any experiments on radioactive substances 
which could allow him to offer any opinion that would be 
helpful on the subject, and added, What you tell me 
regarding radium, and your correspondence with Prof J.J. 
Thomson, is very interesting." Оп this point Prof. Curie 
recently wrote me as follows: ‘I never did believe in the 
exactness of Mr. Heydweiller's experiments, and I- always 
thought he did not take care enough to avoid some source 
of errors. In fact, with a substance considerably stronger 
than his own, I only obtained a reduction in weight of 
one-tenth of a milligramme in four months for several 
decigrammes of substance, and as the tubes were used 
at the same time in several experiments, that loss of 
weight does not allow me to affirm that radium is 


losing weight spontaneously. I believe, meanwhile, as 
does Mr. Heydweiller, that the question cannot be 
answered in any other than an experimental way, and that 
all speculative theories are of small interest. 1 have pub- 
lished my recent researches in the Comptes Rendus d 
Academie des Sciences de Paris.” As regards the published 
statements of Prof. Heydweiller& experiments, the writer 
can state that he is most reliably informed that a mishap 


— 


Ето. 8.—Radiograph showing Degrees of Penetration of a Thick Sheet of Lead 
and a Steel Magnet by Tubes of Radium of Different Radioactivities, 


occurred during his experiments which resulted in one of 
the tubes becoming cracked, which was not observed until 
later, and that this practically nullified the results published, 
and, in faet, they have not been confirmed by subsequent 
tests; but, on the other hand, they tend to corroborate the 
experiments of Becquerel, and the statements made by 
him, Sir William Crookes, J. J. Thomson, and others. The 
writer is also informed that Prof. Heydweiller is continuing 
further experiments, the results of which will doubtless be 
published when his investigations are complete. 

As bearing upon the coloration of glass already referred 
to, I hold in my hand a flask which I secured at the 
laboratory in Paris, which has contained radium, and has 
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Fie, 9. Rndiograpli of Steel! Tool made by Radium acting through 
Two Thick \-Ray Plate Envelopes. ` 


been most beautifully coloured а deep violet. I also have 
several tubes in which radium has been kept, which are 
similarly coloured, and in this connection I would call atten- 
tion to the fact that X-ray tubes which have been in 
use for a considerable time become similarly coloured, 
forming another link between the Róntgen rays and radium 
rays. lalso have herea tiny bulb of glass which is coloured 
a deep brown. I have seen only one other piece of glass 
coloured in this way, this being due to the difference in 
the chemical constituents of the glass (though in some 
cases the glass subsequently turns a violet colour) This 
is à duplicate of the tiny tube which Prof. Curie showed 
the writer, which contained between two and three one- 
hundredths of a gramme of chemically pure radium. It 
is interesting to note that the Becquerel rays induce 
activity which persists, whereas that excited by Röntgen 
rays ceases immediately on the removal of the rays. As 
illustrating the X-ray character of radium rays, Ї would 
call your attention to Fig. 6, in the centre of which is 
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shown а block of rock salt. The original sample was 
about lin. thick, and was so transparent that a person's 
features might be seen through it. The rock salt is not 
only transparent to ordinary light, but also to ultra-violet 
light, whereas it is very opaque to X-rays. 

Mrs. Hammer, appreciating the serious physiological 
effects of radium, has made the interesting suggestion 
that radium be kept in boxes made of rock salt; and the 
author is now having such a receptacle made. This might 
be even more satisfactory than a lead box. It would be 


interesting to note the change in the temperature of such 
а box or vial which so well intercepts the radium rays. 
The illustration referred to was made by placing the rock 
salt on а photograph plate with the radium some біп. above 
it To the right o 


the rock salt is shown a piece of 


Fie 10.—Radiograph of a Mouse made by Radium in 24 hours 


uraninite (pitchblende), from which radium is extracted ; 
and you will note that not only has the mineral been 
photographed by the radium above it, but the radium has 
acted on the radioactive constituents of the pitchblende 
and caused this to affect the plate. The disc shown at the 
left of the cut is one made in Paris for the examination of 
radioactive substances. I have one of these here, and it 
consists of a rim of brass, enclosing a brass washer with a 
glass disc at the centre. The opposite face is covered with 
aluminium foil, and between the aluminium and the glass 
is placed some radium of 1,000 radioactivity. Substances 
which it is desired to examine are laid on this disc. It is, 
however, a rather crude piece of apparatus; but in the cut 
shown not only has the disc been photographed by the 
radium 5in. above it, but the radium inside of the disc has 
penetrated through the aluminium and fogged the plate. 
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Fia, 11. Radiograph of Mouse caught in trap and exposed to Tube of Radium 


for three Шук (Note transparency of wood, as with X-Rays.) 

In Fig. 7 are shown some interesting effects of the radium 
rays in affecting a photograph negative after passing 
through lenses. The lenses, A and B, are plano-convex 
condensing lenses, one being placed with the flat surface 
down, and the other with the convex surface down. C is 
a double convex lens of crystal, D is a plano-convex lens 
of uranium glass, and E represents an ordinary glass prism. 
It is stated that radium rays cannot be reflected, refracted, 
or үе Those familiar with the phenomena of light 
will, I feel sure, be interested in the above photograph. In 
Fig. 8 is shown another illustration of the penetrative 
character of the rays, it being a thick lead box containing 
six tubes of radium, ranging from a radioactivity of 40 to 
7,000 ; this box being laid upon a large steel magnet zin. thick. 
You will note the degree of penetration of both the lead and 
the steel varies according to the radioactivity of the radium 
in the various tubes. The exposure was made in 22 hours. 
Fig. 9 illustrates the penetration of the rays through black 


paper, the steel tool shown having been laid on the plate 
covered with two thicknesses of heavy black paper, such 
as used for wrapping X-ray plates, a single sheet of which 
is entirely impervious to light. The exposure was made 
in 24 hours. Fig. 10 shows a mouse whieh was radio- 
graphed in 24 hours by laying it directly on a plate, which 
was, as in the case of other experiments, placed in the 
bottom of a trunk, the trays и replaced and the trunk 
wrapped in three thick rugs, and kept in & dark room for 
24 hours. 

The radiograph of the mouse shown in Fig. 11 represents 
а mouse caught on another occasion, in which I placed the 
mouse, trap and all, on the plate, leaving it there for three 
days. The trap was an ordinary six-cent trap, and it will 
be noted that the metal parta of the trap are shown opaque, 
whereas the portion of the wood nearest to the radium is 
shown absolutely transparent, as if it had been exposed to 
X-rays. In the original photograph the mouse is also shown 
somewhat transparent, indicating slightly the bones. I 
also show you in Fig. 12 and upon the screen a slide which 
I have made of a radiograph of a human hand. This was 
exposed for eight days, and bears resemblance to an X-ray 
picture which has been over-exposed. In making a faint 
print of this, a slight trace of the bones is shown, and the 
embalming material employed is brought out strongly. 
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Fra. 12,—Radiograph of a Human Hand made by Radium in eight daye’ time. 
This is, perhaps, the first picture made of the human hand 
by means of radium, and it would not have been possible, 
of course, to have exposed a living person to these rays 
for even a small percentage of this length of time. Perha 
subsequent experiments will bring out much more strongly 
the bone structure (the irregularity in the fingers is due to 
their being somewhat cramped). As X-rays will excite 
phosphorescence in many substances, one would naturally 
wonder whether there were any X-ray characteristics in 
phosphorescent substances. 


(To be continued. ) 
— ———— e 


THE SEPARATION OF THE FRICTION LOSSES IN 
ELECTRICAL MACHINES.* | 


It is usual to separate the combined bearing and air- 
friction losses from the brush-friction lose, but no further 
subdivision is carried out, as it is assumed that the air 
friction forms only a small percentage of the total friction. 
This is not generally sufficiently accurate. 

In modern machines, one of the chief objects of the 
designer is to obtain a good cooling effect, and for this 
reason the air velocity and the volume of air moved 
are made as great as possible, and the cooling surface 
is increased by the insertion of gaps and passages, 
towards which the air is properly led by means of baffle 
plates, etc. Even without speeial cooling devices, the 
rotating poles of high-speed alternators and the end con- 


* Translation of an article by Dr. Leo Finzi in the Elektrotechnische 
Zeitschrift for July 9, 
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nections of rotating armatures act as fan vanes. In this 
way, though the rating of the machine is considerably 
increased, the ventilating losses also rise considerably, and 
may become the major part of the total friction losses. 
Brush friction is easily determined by running the 
machines under the same conditions, first with the brushes 
down and then with them up, so that the term “total 
friction” used below will be understood to include only 
bearing and air friction. s 

One way of separating air friction from bearing frio- 
tion ро on the fact that between temperatures of 
15deg. C. and 80deg. C. bearing friction is inversely pro- 
portional to the bearing temperature,* whilst the air friction 
is, of course, ee of this temperature. 

One may, therefore, state the total friction, R, in terms 
of an equation of the form 


R (5 == a+ : е е б • . . (1) 
where the first term represents the air friction and the 
second the bearing friction, ? being the bearing temperature. 

It is only necessary to determine the total friction at 
two different temperatures in order to obtain the values of 
the constants а and b. | 

For ter accuracy the readings at the two tempera- 
tures should be repeated at various speeds. 

Considering the matter graphically, it will be seen that 


the equation 
(where Т = *) represents a straight line, whose angle ¢ 


(Fig. 1) has a tangent equal to b, and which cute the 
ordinate axis at a (Fig. 1). Given the total friction watts 
at constant speed and at different temperatures, within the 
above-mentioned range, and plotting the total watts against 
the reciprocals of the temperatures, such a straight line will 
be obtained. 


Ро. 1. 


A simpler method of separating the friction losses is 
based on the fact that air resistance is proportional to the 
square of the speed, whilst the еш friction coefficient 
is proportional to the square root of the speed. On this 
assumption the total friction watts may be expressed as 

Ben) = n ＋ Cn, . . . . (3) 
where n is the number of revolutions of the machine and 
сапа С are two constants, the first quantity representing 
the air friction and the second the bearing friction. t 

If the total friction watts, R, and R, are known for two 
speeds, n, and s, the values of c and C may be found from 
the equations 

Б, = съз + Can? 
cu MOOR 1 R 

The following figures relating to а 100-h.p. three-phase 
motor will serve as an example of the application of the 
method. The rotor had a winding of which the end con- 
nections were radial and at right angles to the spindle. The 


* According to the investigations of Tower, Thurston, Woodburg, 
Deltmar, Stribeck, and Lasche. 

+ The proportionality of the friction coefficient to the square root 
of the spindle velocity holds good for peripheral speeds of spindle 
between 2:5 and ‘8 metres per second —/.e., in most ordinary cases. 
With bell beari and ordinary bearings having high speeds (over 
10m. per second) the friction coefficient is almost шо раса of the 
speed, and in such cases the equation R(n) — сл? should be used. 


К, = cn? + COn!’ 
and С = "Bec В. 
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speed was 600 revolutions per minute, giving а peripheral 
speed of 28m. per second, and a peripheral speed of the 
spindle in the bearings of 2:5m. per second. 


The lower curves in Fig. 2 are the run-down curves 
(drop of speed with time as the machine slows down from 
full speed) of the machine. For Curve I. the rotor was in 
its ordinary uncovered condition, whilst Curve II. is for 
the same machine with bearings in the same condition, but 
with a light cover arranged to rotate with the rotor, so 
to reduce the air friction to а minimum. | 

NE OPEN 


The upper Curves I. and II. are the corresponding loss 
curves, whilst Curve III. shows the difference between the 
two. This represents, if not the whole, at least the greater 
part of the air friction. The value of the ordinate, 
RI R., and consequently the ordinate scale, was deter- 
mined by two independent direct measurements of the 
open-circuit loss, 
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The dotted Curve III. is drawn to the equation 


and the close agreement with the test curve confirms the 
assumption of the air-friction watts being proportional to 
the third power of the speed. 

Further pairs of points were taken from that part of 
Curve I. within the range for which the formula, bearing 
friction -C nls, holds, and the values of c and C were 
determined. The various values of each constant so 
obtained differed only by a small percentage from one 
another, the average values being: с = 0000077, C= 0585. 

The total loss (dotted) and the individual losses are shown 
in Fig. 5. It will be seen that even at moderate speeds 
the bearing friction is considerably exceeded by the air 
friction. At 600 revolutions the latter is 1,660 watts (over 
2 per cent. of the output of the machine), whilst that part 
of the air-friction loss which can be directly measured by 
covering the rotor in was 1,600 watts. 

When Curve II. is used to determine the value of C, 
an average value of 06 is obtained, and this close agree- 
ment with the value obtained from Curve I. is satisfactory 
and forms an indirect check on the accuracy of the method. 


MACHINE COVERED OVER. 
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On Fig. 4 (for the covered rotor) the value of air friction, 
which in this case is very small, has been taken as simply 
the difference between total loss and bearing loss. 

These methods do not possess any great theoretical 
value, but they are self checking, and so may be usefully 
employed to obtain an idea as to the relative values of the 
two losses. 


THE FINANCIAL IMPROVEMENT OF ELECTRICITY 
SUPPLY WORKS.* 
BY JOSEPH А. JECKELL. 


The following is a condensation of the above paper, in which, 
however, all the most important calculations and figures are 
given in full. The author commenced his paper by stating 
that it was written chiefly for discussion by chairmen of com- 
mittees, as on them lay the policy of the commercial side 
of electric supply business. Electricity works were mostly 
designed for supplying lighting loads at а time when the 
technical questions were most prominent. Now the question 
was rather how to make those stations commercially successful, 
and to supply from them the demand for cheap power. 

It was small manufacturers which most needed this service, 
as large works could put down their own plant. Also, the 
local authorities wished to encourage small manufacturers to do 
business within their areas. Power Bills were introduced to 
supply cheap power. As is well known, many of the Power 
Bills were thrown out when it was clearly proved that the 
local authority in the area the company proposed to supply in 
was actually supplying power at a rate lower than the company 
promised or was then doing. For instance, before the com- 
mittee of which Sir James Kitson was chairman, the South 
Shields Corporation, when a power company proposed to come 
in and supply power in their ares, were able to prove that they 
were manufacturing current at 28 per cent. less and selling it 
at 19 per cent. less than the company was. Again, in the case 
of the Leicestershire and Warwickshire Power Bill, the com- 
pany proposed to come in and supply energy in Coventry. The 
price at which the company proposed to sell energy was 3d. per 
unit for the first 400 hours per quarter and 24. afterwards. 
The price at which the Coventry Corporation were then selling 
current was 6d. for the first 91 hours in the quarter, 3d. for 
the second, and 1d. for all the remainder. Energy for power, 
hesting, and cooking was being supplied at 124. per unit all 
round—i.e., a consumer using energy for eight hours a day 
uu uu M E ne 


* Paper read at the recent meeting of the 
Association at Sunderland. 


Municipal Electrical. 


under the company would pay 24d. per unit; under the 
local authority, 131. per unit; or if on the lighting tariff, 
1:87d. per unit. 

The author then proceeded to deal with the case of the 
Coventry electricity supply since it came under hls charge, and 
he pointed out that а committee will often allow а new engineer 
to spend money which they refuse to the previous holder of the 
position. Оп the question of cost of energy, the author refers 
to the argument that for a low load factor capital should be 
economised by putting in an inexpensive and less efficient plant. 
Of course, the worse the load factor the more weight this argu- 
ment would have, but the longer the plant was at work the less 
it would pay to save capital and use steam, because the capital 
could only be saved once, whilst the longer the plant was run 
the greater the loss due to the increased coal consumption over 
that of the more efficient plant becomes. It is in stations where 
this principle has been acted upon that the greatest diffieulty 
will be experienced in dealing with the supply of electricity for 
power purposes. As an example of influence of the price of 
coal and efficiency of plant on the supply of power, the author 
gives the instance of two towns, A and B, where coal is the 
same price and same quality. A having an output of 1,000,000 
units and B an output of 2,500,000 units, both stations working 
condensing. 

The load factor at B is better than at A. Coal costa 1-54. 
per unit more at B than at A. Had the coal costs been the 
same at B as at A, B station would have made £3,437 more 
profit, or, capitalised at 6 per cent., £57,000. Or tuking a 
hypothetical case, assuming 1,000-kw. plant running 12 hours a 
day for 500 days in a year. 

A set takes 25lb. of steam per unit. 
B set takes 551b. of steam per unit. 
Say coal costs 78. 6d. per ton and evaporates 5lb. of water 
per pound of coal, therefore | 
Kw. Hours. Days. Lb. Shillings. 
1,000 x 12 x 300x 2x 785 
2,240 x 20 

Therefore B plant costs £1,200 per annum more to run than 
A, or, capitalised at 6 per cent., £20, i.e., this amount 
extra could have been paid for A plant, and still it would have 
cost no more than B to run. Or, where coal is dearer, take 
best Welsh costing 30s. a ton, and this evaporates 10lb. of 
water per pound of ooal. 

8 
1, x 12 x x 5 
2.240 £2,410. 

Therefore B plant costs £2,410 per annum more to run than 
А, or, capitalised at 6 per cent., £40,000. "This shows that 
however much it pays to use the most efficient plant where 
coal is cheap, it pays much more where coal is expensive ; and 
it also shows what an immense saving can be made by using 
the most efficient plant for ‘generating current for power 
purposes. Ав regards the type of engine to be chosen, the 
chief point was the economy and a range of load from half- 
load upwards, and the question of speed 1n larger sizes was not 
very important. It was not good policy to try to savetoo much 
in attendance and stores, and it might entail much higher 
maintenance charges. 

Coming to the cost of supplying power, the author showed 
that the extra, rather than the average cost, should be con- 
sidered. Thus, taking the example of a station with the follow- 
ing accounts: capital, £75,000; total plant capacity, 600 kw. ; 
earning capacity, 400 kw.; sells 400,000 units per annum. 


Station costs at 2d. per uni: £35,555 


= £1,200. 


Capital charges at 55 per cent U ⁴« %ãZ¾ 4,125 
7,458 

Revenue, 400,000 units at 44. .......................... ............... 6,666 
( T — £792 


A demand occurs for power at 14d. per unit, probable amount 
1,000,000 units. The question is, Can this amount be supplied 
at this price and a profit made? One manager will say, No. 
because my costs are 21. à unit now without capital charges." 
Another manager works it out like this: 


Extra capital required, £30,000 


Extra capital charges at 54 per cen £1, 
Extra station arge22?a?a2ss?2?2?2?2??2? VENE eed Nds 2. 
"Total. exte бов ee ыкы анаан каа ынаа АДАН 5,650 
Extra revenue at 14d. on 1,000,000 unit q 6,250 
%%% disces aV А ¾ dd 3,650 
Profit on transaction öl... а жа ә, аьа 2,600 
Less loss on ih gs 792 
Profit on station оона оона ЕА £1,808 


The second manager naturally closes with the offer at once 
and turns the loss on his station into a profit. It will be seen 
at once from this how very profitable it is tosupply power from 
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TABLE A. 

, Oapital |——Station costs.——,|—--Capital charges.“ Amount of Total Average price Loss per | Deficit made 

Year. expended. | Total. | per unit. Total. | per unit. current sold. | revenue. obtained, Cost. unit good by rates. 
£ £ d. £ d. unita. £ d. d. d. £ 

1896 | 23,556 1,287 6:04 1,665 7°81 51,114 1,246 5°85 13:85 8:00 1,706 
1897 | 31,388 1,853 5°58 1,741 5:25 ‚585 1 959 5°90 10°83 4:93 1,635 
1899 | 45,600 5,255 5˙22 1,965 4:15 149,547 5,586 5°48 8°37 2°89 1,630 
1900 | 63,565 3,282 3°43 2,532 2°64 229,607 4,069 4:27 6:07 1:80 1,745 
1901 | 75,813 4,358 3°05 3,789 2:66 541,810 5,897 4:14 5°71 1:57 2,250 
1902 | 78,442 4,115 2°43 4,160 2:46 404,968 6,467 3°83 4:89 1:06 1,808 
1905 | 102,712 3,575 1:51 4,574 1:94 566,751 7,959 5°37 5°45 08 189 


an existing station. Table A is a summary of the Board of 
Trade returns for the years that the undertaking at Coventry 
has been ruuning. 

When the author took up his position at Coventry the 
maximum-demand system was in use, the charges being 6d. per 
unit for the first hour and 3d. per unit afterwards. He could 
not raise the first charge, as he would like to have done, but 
reduced the second to 1d. per unit. The system of supply was 
single-phase high-tension at 87 frequency. With regard to the 
financial position of the undertaking, the accounts for 1901 
show the position of the works when it became the author's 
duty to try and improve the position financially. At that time 
the capital expenditure was £75,813. The plant capacity at 
the station was 550 kw., but, as is well known, it is necessary 
to keep one plant in reserve in case of a mishap occurring to 
any of the others; therefore, the earning capacity of the 
station was 350 kw. Опе can reckon on selling 1,000 units per 
kilowatt of earning capacity when supplying an ordinary town 
lighting load. Of course, if motors, tramways, etc., are 
supplied, where current is used for more hours a day than it is 
in an ordinary lighting load, more than 1,000 units per 
kilowatt can be seld. In that case the price obtained would 
probably be less than would be obtained from a lighting load, 
because in fixing the price due consideration is taken of the 
length of time that the current will be used, and therefore the 
number of units sold per kilowatt of earning capacity. In the 
station costs are reckoned all the costs of manufacture—that is, 
oil, stores, wages, rent, rates and taxes, etc., management, 
everything, in fact, except capital charges, which consist of 
interest and sinking fund or redemption. The station costs 
amounted to Jd. a unit for the year ending 1901, and the capital 
charges amounted to over 2°66d., making a total cost of 54d. 
The average price obtained was 4 14d.; the loss was, therefore, 
14d. on every unit sold. 

In order to make the undertaking pay it was necessary to 
reduce the cost of manufacture or else to raise the price. The 
author chose the first alternative, as the capital charges were 
so high. It was necessary, in order to make the undertaking 
a financial success, to bring down the cost of manufacture 
under the headings of both station costs and capital charges. 
Had it been possible to have pulled the undertaking round by 
merely reducing the station costs, it would have been an 
extremely simple matter. It should further be pointed out 
that the revenue for 1901 was £5,897, and the deficit made was 
£2,250. It is therefore apparent that this large deficit was 
made on a very l revenue. Had the revenue been con- 
siderably larger, say £20,000 or £30,000, it would have been 
probably quite easy to have made this up by merely bringing 
about economies at the works, but the undertaking was suffer- 
ing from an extremely limited revenue. This was chiefly due 
to the policy which had been pursued in the past—viz., laying 

в in а very reatricted area in the centre of the city. The 
Council had always been very averse to allowing money to be 
spent on mains, and as the factories are more generally on the 
outskirts of the town, it will be readily seen why the revenue 
was so restricted. After going carefully into the figures, it 
appeared that the only thing to do was to inorease the earning 
capacity of the plant. This could certainly be trebled if the 
capital of the undertaking was doubled. It was, of course, 
neceesary to popularise the light in order that the new plant 
might be fully loaded, and with this object the price was 
lowered as before mentioned. 

The motor question had to be very energeticaly taken in 
hand. The price for heating and power and photographic 
printing by electric light (of which there is a considerable 
amount done in Coventry) was reduced to 151. It was also 
decided to hire out motors, so that consumers might be able to 
try them and convince themselves of the superior advantages 
of electric driving over any other means of motive power. It 
was also decided to adopt a broad policy with regard to main- 
laying, во as to reach districts which had not yet been tapped. 
It is interesting to note that on April 1 last year £27,895 had 
been spent on mains, and to these were connected 27,226 
lamps. Daring the past year £5,185 was spent on new mains, 
and to these mains have been connected 10,266 lamps. It 
ought to be mentioned that in the £27,895 there was no money 
included for spare ducts, and in the amount of £5,185 a con- 


siderable amount has been spent in providing spare ducts. It 
will therefore be noticed that though many of the old mains 
had been laid a large number of years, and though the new 
mains had only been down a few months, the cost of mains per 
lamp connection on the extension was considerably less than 
half that in the case of the old mains. This shows how very 
advantageous it is to extend mains widely. 

Doubtless it seemed rather a drastic measure to advise a 
committee, when the undertaking had made so large a deficit, 
to double the capital and lower the price, and it would have 
been quite impossible to have induced the committee to take 
this course unless the chairman had been thoroughly convinced 
that it was advisable and really the only course to adopt. With 
the addition to the plant а change was made in the system of 
supply. The new machines were of the two-phase type with 
50 frequency. It was found that a 600-kw. two-phase alter- 
nator could be obtained for the same price as a 400-kw. single- 
phase alternator. "Therefore, by adopting two-phase the capital 
cost of the machinery was reduced, which it was extremely 
advisable to do in view of the already high capital cost per 
kilowatt. It was decided at present to keep the single-phase 
plant for supplying the centre of the town. The outlying sub- 
stations are supplied some with two-phase 50 — and some 
with single-phase only. No difficulty whatever was experienced 
in changing over, which was effected at the rate of one sub- 


‘station each Sunday. 


The author mentioned that in the last six months they had 
connected up 350 h.p. of motors, and that two-phase motors 
are extremely satisfactory. Several of them have ruu quite 
comfortably at 60 per cent. overload for days without getting 
unduly warm. It is interesting to note how soon people take 
to motor driving when they can obtain the current cheaply, 
and when the Corporation is prepared to hire out motors, 
carrying at the same time a good stock of them so that con- 
sumers may be able to have any size they like at once, and if, 
as is very frequently the case, they have miscalculated the size 
of motor required it can be readily exchanged. By bringing 
about certain economies at the works the actual cost for station 
charges has been brought down to the same figure as for 1901. 
It will be seen from these figures how very little it costs to 
manufhcture extra energy when once a station is running. In 
fact, it will be seen that even including the capital charges the 
actual cost of manufacturing current this year was the same as 
in the year 1901, though we sold this year 566,000 units, as 
compared with 541,000 units in 1901. No appreciable revenue 
has been obtained from the motors, except for the last quarter 
of 1902. The increase due to this cause will be felt very much 
more in the current year, or, to put the accounts in the form 
given in the previous hypothetical case : 


Before extensions were tarried After extensions have heen partly 


out, 1901. carried out, 1908, 
Capital spent, £78,513. Capital spent, £102,712. 
Station costs £4,358 | Station costs ............... 5,573 
Capital charges 5,789 | Capital charges ............ 4,574 
Total costs 8,147 | Total costs 6,147 
Total revenue ......... TM 5,897 | Total revenue ............... 7,958 
jo PE £2,250 ROBE: EA £189 


N. B.— It should be remembered in comparing these figures that, as 
before mentioned, the coal cost some £500 more in 1901 than it would 
have done in normal years owing to the greatly enhanced prices. 


From the foregoing it may be considered as fairly proved 
(1) that the large manufacturer is desirous of obtaining а 
supply of electrio energy ; (2) that, however much the large 
manufacturer deaires to obtain a supply of cheap energy, the 
small manufacturer is still more anxious to do во; (3) that it is 
to the advantage of the district that & cheap supply of energy 
is available ; (4) if a power company can supply energy at a low 
rate, there is no reason why a local authority should not be able 
to supply it as cheaply ; (5) that energy can be supplied from 
an existing lighting station at а rate low enough to induce 
тшшен and also an enhanced profit made for the 
unde . 

The supplying of energy cheaply would, therefore, be an 
advantage to the manufacturer, to the owners of the electricity 
works, and to the electrical industry generally. 
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THE FINANCE OF ELECTRIC SUPPLY. 


The most interesting paper on The Financial Improve- 
ment of Electricity Supply Works” by Mr. Joseph A. Jeckell, 
which we are reproducing elsewhere in this issue, calls 
attention to an all-important question. An engineer in 
charge of an electricity supply undertaking may be up to 
date in every development of the science, and may fill his 
station with every known device for economy and labour 
saving, but unless the balance-sheets of his undertaking 
are satisfactory financially his downfall is only a question 
of time. We have in mind a case in point in connection 
with an undertaking not a hundred miles from our ofiice. 
In this instance the engineer had no less than three 
different systems of supply, each with particular advan- 
tages for different loads which occurred within the 
area. He had converting links between these systems, 
he had a large battery of accumulators with automatic 
regulating gear to keep the voltage of supply absolutely 
constant (which was nover used), he had every labour- 
saving appliance and convenience which his staff could 
devise and money could buy, but he had not a paying 
load. In consequence, his capital charges were enormous, 
and his directors were firmly impressed with the idea that 
an all-day power load at 23d. per unit would not pay. We 
need hardly add that in due time the engineer's services 
were dispensed with in favour of a gentleman who had 
grasped the simple idea that the real object of an electricity 
supply station was to supply electricity. The same moral 
underlies the paper referred to above. Mr. Jeckell 
found at Coventry an undertaking heavily capitalised 
and yet quite incapable of meeting the commercial 
requirements of the town. Не recognised that any. 
economies introduced would be absolutely unavailing 
unless a much larger load could be attracted. The 
mains already laid did not extend through more than 
a small proportion of the town, so that the extension of 
these was an absolute necessity if any large number of new 
consumers were to be connected. The laying of these 
mains and the remodelling of the station was an engineering 
matter with which no especial difficulties had to be faced, 
but they were, of course, made with a view of giving the 
utmost economy and the largest possible output fora given 
capital expenditure. The most difficult point Mr. Jeckell 
had to face was that of finance and of persuading not only 
his committee, but through that committee the Corporation 
of Coventry, that the old story of the orange woman was 
true after all. It will be remembered that this interesting 
and historic old lady explained to a passer-by that 
while she sold her oranges at two for 14d. they actually 
cost her when delivered into her basket 1d. each, and 
that it was the quantity she sold which paid. Thus, 
when the average cost per unit supplied from the Coventry 
station amounted to 51d, which was 13d. above the 
average price obtained in 1901, Mr. Jeckell had the 
onerous task of persuading his Corporation to largely 
increase the capital expenditure and also to decrease the 
price charged per unit. Up to the present there has 
Eardly been time to gauge the full effects of the alteration, 
but the move in the right direction is so decided as to 
completely warrant the steps which have been taken. 
Thus, in 1900, when the average price obtained per unit 
was 4'14d., the average loss was 1:574. per unit, and the 
rates were called upon to make good a deficiency of £2,250. 
In the next year, 1901, the average price obtained fell to 
5°854., and the rates were called upon to the extent only 
of £1,808. Last year, when Mr. Jeckell's alterations 
really began to have an effect on the balance-sheet, 
the average price obtained per unit had gone down to 
3'574., and the deficit was quite a nominal one, being 
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under £200. In the two years the. consumption of 
electricity had gone up from 341,810 units to 566,731. 
These improvements were made in spite of reorganisation 
troubles and the fact that capital expenditure always 
becomes a burden on the undertaking before it is remunera- 
tive. The above results are dué to a large extent to 
the engineering improvements in the plant, but these are 
quite subservient to the commercial reorganisation which 
has taken place. The undertaking is now supplying moter 
loads at 13d. per unit, or at under a third of the price 
which it cost the Corporation to produce the unit at in 
1901. The above results justify the conclusion that the 
good engineer who has sound commercial ideas, and can 
make others act on them, is the one to succeed in any 
supply undertaking. 


CORRESPONDENCE. 


** One man's word is no man's word, 
Justice needs that both be heard." 


WIRELESS TELEGRAPH ALARM. 


SIR, —I have noticed the publication of my letter on the 
above subject and your notes on the same in your issue of 
the 21st inst., for which I thank you. I note with pleasure 
that you have not objected to what I have said in nty 
letter. І respect your opinion as I respect those of every- 
one, but it is remarkable that I, in order to defend my 
proposition, haye given proofs and arguments, while you 
state yours without opinions or without combating my 
reasoning. You say that “the proof of the pudding is in 
the eating," but I have eaten the pudding, and have found 
it very good. m my experiments with apparatus I am 
assured that the wireless fire-alarm is the only solution 
possible and practicable to give directly automatic warning 
to fire stations. On the other hand, from regulating in the 
right way the receiving apparatus, I am convinced that it will 
not respond to signals of the ordinary wireless telegraphy— 
that is to say, transmitted at ordinary speeds— while it will 
respond to elongated signals given by the fire-alarms. Ву 
this means, then, I avoid interference with the stations of 
wireless telegraphy in towns. I gather that you doubt the 
success of wireless telegraphy on land. I hope that further 
trials and practical applications of my system will remove 
your doubts, and that then you will give me your support 
in the same way that you now dispute the possibilities of 
my system.— Yours, ete., . GUARINI. 


s e are afraid that if we had to give proofs for all the 
lefs that are within us in connection with wireless tele- 
graphy, we should allow our notes on correspondence to 
occupy the major part of our columns. We think that 
further comments or correspondence on the wireless fire- 
alarm system of Mr. Guarini should be deferred until the 
trial of the system on a practical scale.—Ep. E. E.] 


WIRELESS FIRE-ALARM. 


SIR, —I shall be glad if you will allow me space to deal 
with one or two statements in Mr. Guarini's letter in your 
issue of 14th inst. I do not require to travel over the 
whole of the ground he covers, because your footnote 
points out one objection which must occur to every 
practical man. There are, however, others, and they are 
of а kind not easily overcome. I take it that Mr. Guarini 
is aware that the monopoly of the right to transmit tele- 

phic signals, automatic or otherwise, is vested in Great 

ritain in H.M. Postmaster-General, and that before his 
system can come into use it will require to be examined 
by the technical experts of the General Post Office, and a 
special license granted to practice. As a matter of opinion, 
I take it that no automatic system of wireless telegraphy 
will be licensed until such time as the authorities have 
convinced themselves that the transmission of any wireless 
i will not interfere with, or be interfered with, by any 
other class of wireless message, commercial or otherwise. 
This difficulty, of course, does not arise in the case of 


І 
brigade connections by metallic pairs such as the modern 


fire-alarm engineer confines himself to. 

Another point to be considered, too, is that on account 
of service arrangements the connection between automatic 
systems and the brigade station seldom exceeds a mile 
and a-half, and averages about three-quarters of a mile, 
and that in consequence the cost is scarcely of much 
importance. One of the first duties of the practisiag fire- 
alarm engineer is to ascertain that the brigade with which 
he proposes to connect is well found and able to turn out 
with adequate appliances within a reasonable time, and to 
cover the ground at a fair rate of speed. Without men- 
к names, а case which came within my own experi- 
ence illustrates this point. I was sent for to design an 
installation for the protection of a large cotton mill, which 
was situated about 17 miles from the brigade station. The 
building iteelf presented no difficulty, but the road to be 
travelled was not an easy one, nor one on which a good 
pace could be made. After taking particulars, my next 
call was at the fire station, and there I found that the 
average time for getting into the street was little short of 
50 minutes. The horses did not belong to the depart- 
ment, but were retained at an annual charge from а 
eontractor who had the right to use them for sanitary 
and general haulage. Upon ен of an alarm, the 
horses required to be called in from wherever they 
happened to be, and thus the time was lost. Looking at 
the matter fairly, in the first place, there would be a loss 
of 30 minutes, plus another 20, to cover the distance to 
the mill. I felt obliged to advise my clients that there 
was nothing in an automatic alarm system which would 
give them, under the circumstances named, the protection 
they sought. This is, I admit, а remote instance, but on 
the whole a conscientious engineer will not couple up indis- 
eriminately, and prefers to protect buildings which are not 
too remote from а well-found brigade. I find, as a matter 
of experience, that the average cost to our clients of 
separate aerial pairs, or of metallic circuits forming the 
component parts of aerial or underground cables, does not 
exceed £3 a year, and this covers upkeep and occasional 
testing. I do not see, therefore, that, glad as I shall be 
to welcome wireless telegraphy when its reliability has 
been proved, there is anything commercially important in 
its adoption for autcmatic fire-alarm purposes. 

Another objection—and this one is more difficult than 
any other to overcome—is the repugnance of the average 
brigade officer to rely upon telegraphic signals purely and 
simply. In our practice we find that primary reliance is 
placed upon the lowering of a legibly engraved shutter, 
and the coded message is treated as confirmatory only. 
Every fire chief fears that in the rush of a turn-out his 
dutyman will interpret a dash for a dot or vice versá, and 
that the detachments will be sent scurrying away in a 
direction opposite from that in which they are needed. 
Even in the finest stations in the kingdom—and we have 
installations connected with many of them—the shutter 
is absolutely demanded, and our practice would be very 
much restricted by brigade authorities if we asked them 
to take a coded message apart from the shutter referred 
to. Few brigades have competent electricians on their 
ataff who are capable of looking after the receiving 
set, and where these exist they make no secret of their 
appreciation of the shutter. Watch-room duty is continuous 
in the fire service, but the electrician cannot always be on 
deck. The responsibility for deciphering a code signal falle, 
perhaps, upon a junior officer or a senior fireman, and he, 
particularly toward the end of the week before the watch 
changes, tires in the small hours, and is not at all unlikely 
to err—especially in messages which consist entirely of 
combinations of one character, whether of dots or of dashes. 
It is not entirely his fault. As manufacturers, be as careful 
as you will, the slightest loss of speed in any transmitter 
forming one of anumber coupled up to the same fire-station 
receiver has the tendency to lengthen the dot, until it 
is difficult to draw the line between the dot of the slow 
and the dash of the normally speeded instrument. Speed 
fluctuation in transmitters sending mixed dot-and-dash ` 
combinations cause no trouble, beeause the length of each 
character is relatively affected. These difficulties only 
reveal themselves in the course of an extended practices 
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when one has a considerable number of installations coupled 
up with the central fire station, and under the constant 
supervision of interested and watchful critics. Can Mr. 
Guarini so attune his transmitters that each, whilst printing 
upon а common receiver at a uniform rate of speed, can 
pick out and drop its own particular shutter in a case, say, 
of a hundred? The brigades do not like the shutter by itself, 
because a line contact of any description will bring it 
down, but they are willing to accept, and they encourage 
the use of, the combination. If it is possible —and this is 
proven—to interpolate “rats” in a wireless message, what 
guarantee is there that the presence of an extra dash 
or dot from somo other system, or a jumble of complete 
messages, may not confuse the brigade, and subject them 
to the chagrin of knowing that there is a fire in progress 
without being able to ascertain where. I am not writing 
ав а scientist, but as an engineer, with a growing know- 
ledge of the difficulties which exist.— Youre, etc., 


Glasgow, Aug. 20, 1903. Gro. H. Oatway. 


P.S.—Since writing the above I have seen Mr. Guarini's 
letter in yours of the 21st, and need only say, as the 
author of the specification he refers to as “the conditions 
printed by the Fire Prevention Congress of London,” that 
he not only does not “furnish the best and perhaps the 
only solution," but that he fails to comply with tho primary 
essential, “to detect the fire at a uniformly early period 
under all atmospheric or industrial conditions." This he 
can never do with the detector he employs, and there will 
be time enough to consider his compliance with the other 
condition when he has secured the license and overcome 
the other practical difficulties enumerated above, and when 
he ean refer his critics to industrial installations under 
brigade supervision instead of diagrams or elementary 
demonstrations.—G. H. O. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


613. I have two motors, 2} h.p., 85 volts, and my voltage on the 
mains is 110. Please tell me the best economical method of 
using above motors.—J. W. 


614. In motor starters, graded in G.P. and having wires with a 


rating proportional to діа. ?› how should the constant К (or the 
diameter of the wire) vary from the first to the last contact for 
the same temperature of wire, and for the greatest economy in 
resistance material, allowing the same space of time on each 
contact (say three seconds) Consider a 5-h.p. starter with 16 
contacts, and a similar one with 24 contacts. —J. A. 


ANSWERS. 
Question Nu. 605.—What are the advantages and disadvantages of 
hammering electrical cables out of the ordinary round shape 

Best Answer to No. 605 (awarded 10s.) — Taking the 
question quite literally, there appears to be no advantage 
in hammering electrical cables out of shape, either to the 
cable or the hammerer. The scrap heap might increase its 
load. The exact amount of disadvantage attending the 
process depends on circumstances. For instance, if the 
cable happened to be a street main carrying a heavy load 
at, say, 8 p.m, on a winter's Saturday evening, probably a 
large portion of the town would be thrown into darkness, 
the engineer would be forced into the use of very strong 
&nd searching words, and the hammerer thrown into the 


nearest jail for a month's sojurn without the option of & 
fine, and serve him jolly well right. I presume, however, 
that the question is intended to read, What are the 
disadvantages and advantages of hammering the conductors 
of electrical cables out of the ordinary round shape?” 

It is sometimes usual to hammer or roll the usual circular 
stranded conductors of twin, three-core, or four-core cables 
into segmental shape before insulating. As can be seen by 
comparing cables made up of hammered conductors with 
those of ordinary round strand (see drawing), the chief 
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advantage is that a smaller and mechanically better cable 
can be made, no space being wasted, the insulated con- 
ductors lying compactly and geometrically together. No 
jute worming is necessary to fill up the spaces which are 
left when round conductors are stranded together. Then 
the cable with hammered conductors is also cheaper by 
reason of its compactness and smaller diameter, less lead 
being used to cover it. 

It is much cheaper and easier to joint or tap off services 
from a three-core cable than from a triple-concentric, and 
this is a consideration in a distributing system. In jointing 
the conductors the jointer can easily hammer the strand 
sufficiently circular again to make a good joint in a sleeve 
or fitting, so that the shape is no real disadvantage in 
making joints. I know of no practical disadvantages with 
this type of cable as compared with round conductor cable. 
DUPLICATOR. 


` Answer to No. 605 (awarded 5s.).—Although stranded 
conductors are often formed into sections other than 
circular, it would be very unusual and unsatisfactory to 
alter the shape by hammering. Suppose a stranded con- 
ductor is required to have an elliptical section; after 
having been laid up as a circular strand, the desired shape 
might be obtained by some such method as depicted in 
sketch. The strand is drawn over a grooved roller having 


a weighted jockey roller above By altering position 
of the weight the pressure is adjusted to suit the 
work in hand. Of course, by increasing the pressure 
and drawing through several times, the strand may be made 
to approximate in shape to a ribbon. Some makers force 
the strand into rectangular and other sections by means of 
hydraulic pressure. There are several advantages due to 
this alteration in section, among the principal being the 
utilisation to greater advantage of the winding space on 
the armature cores of dynamos, reduction in size of elec- 
trical conductors, as seen in the well-known “clover- 
leaf” pattern, by flattening out the strand employed 
for lightning conductors greater flexibility is secured 
in manipulation, also for ornamental braids, etc. 
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Two other advantages also might be instanced, but 
they are scarcely worth mentioning—viz., that by increas- 
ing the periphery with a given sectional area greater 
radiating power for heat is obtained, and in the case of 
alternating current the loss due to skin effect would be 
less. Disadvantages are that unless the rolling or pressing 
is carefully done the conductor may be hardened, and so 
have its electrical resistance increased. and there is more 
difficulty in covering, with cotton or other material, a con- 

ductor having a ribbon or an elliptical than one having a 

circular section.—M. M. 

Question No. 606. —1t is required to obtain current at 200 volts from 
two shunt-wound dynamos, each giving 100 volts, and it is found 
that if the two machines be simply connected in series, with the 
shunt of each machine across its own brushes, the field of one 
dynamo dies away and is then reversed in direction, whilst if the 
field windings are connected in series and not connected at the 


intermediate point between the two armatures, the machines run 
all right. Explain this. 

Answer to No. 606 (awarded 7s. 6d.).—The effect noticed 
with the first arrangement is due to an ordinary loss of 
field, aggravated by the fact that with two machines in 
series a drop in the voltage of one machine of a given 
percentage only corresponds to a drop of half that per- 
centage in the current through the two armatures, assum- 
ing that the volts of the second machine keep constant. 
Suppose that the two machines are running at 100 volts 
each, with a certain amount of current passing, and that 
then a slight drop in speed (and in voits) occurs on one 
dynamo. If this dynamo were working alone on the 
circuit, this drop in volts would produce a corresponding 
drop in armature current of equal percentage, and this 
would immediately lead to a rise in volts again, but as two 
dynamos are in series, the armature current will fall only 
half this amount, so that this self-righting tendency will be 
much reduced. Now, the stability of any shunt dynamo, 
especially of one working with only slightly saturated 
magnet iron, depends largely on this self-righting tendency, 
due to a reduction in the armature reaction following any 
drop in voltage, however set up. Naturally, therefore, the 
instability of a given machine is increased when used in 
series with a second machine. : 

Once the loss of field commences there is nothing to stop 
it, and the volts-of the unstable machine will continue to 
fall. When they have fallen to zero, the current through 
the armature will have half its original value (assuming 
that the voltage of the second machine keeps constant, and 
that the external resistance is also constant). This amount 
of armature current will be sufficient to set up a small 
magnetic field in the reverse direction, and this will enable 
the shunt to start building up a field in the reverse direc- 
tion, as described in the question. The volts of this 
dynamo will now be opposing those of the other machine, 
producing a still further reduction in external current, and 
these opposing volts will increase until they equal the 
volts of the other machine, and the external current falls 
to zero. i 

If, now, instead of connecting each shunt across the 
brushes of its own machine the two shunts are simply 
connected in series across the mains, a drop in vcltage of 
a given percentage on either machine only affects the shunt 
eurzent of each machine by an amount equal to half this 
percentage, and at the same time the total external current 
also falls by a percentage equal to half that of the voltage 
change in the ono machine. In this way the relative 
ehanges of shunt current and armature current are as 
favourable as regards stability as in the case ot a single 
shunt machine running alone, and much more davourable 
than when two machines are in series with each shunt 
connected to its own brushes —() 


Answer to No. 606 (awarded 7s. 6d.).—It does not state 
in the question whether these two shunt machines each 
give the same output or run at the same speed. If one 
of them is a smaller machine than the other, the con- 
ductors in the armature of the amaller machine will tend 
to heat up under load and cause a larger volt drop in the 
armature, thus diminishing the voltage at the terminals 
of this machine. The shunt of the smaller machine would 
receive less current, and thus the field would be diminished. 
Through the field being weaker the armature conductors 
would not cut so many lines of force, and thus the voltage 


would be still more lowered at the terminals. The 
shunt current would be still further reduced, and this 
diminishing action would go on until it would die away 
altogether. 


Fie. 1. 


In Fig. 1 the dynamos, D, and D,, are shown connected 
in series with their shunts, Sh, and Sh,, connected across 
their respective terminals. The path taken by the current 
is indicated. Now, it has been shown previously that if 
D, is a smaller machine than D, the voltage of D, may die 
away. Let us suppose it has died атау; what happens? 
The dynamo D, is simply conveying the current generated 
by D, through its armature, and as its shunt forms an 


Fic. 2. 


alternative path for the current, a portion of the current 
flows through it in the opposite direction to that when D, 
was itself supplying its own shunt current. 

In Fig. 2 the new state of things is shown. The shunt 
current in Sh, now being reversed, D, will start generatin 
in the opposite direction, and opposo the current generate 
by D,. AsD, is now generating it will be able to supply 


its own shunt current or part of it, and the two machines 


Fic. 3. 


are working one agaiust the other. Even if the machines 
are exactly similar, the above result may happen if the 
speeds and resistances of shunts are not so adjusted as to 
make the E.M.F.’s of the machines rise and fall in the 
same ratio. If the shunt of one of the machines—say 
D,—heats up more than the other, then the same cycle of 
events will be gone through as previously described. 


Fie 4. 


The writer has had a great deal of trouble running two 
shunt machines in parallel through the E M. F. s of the 
machines not rising and falling in the same ratio. So many 
things may cause reversal if the machines are connected 
as shown in Fig. 1, that it is preferable to connect the two 
shunts in series as shown in Fig. 3. In this case the 
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current through the shunts, Sh, and Sh,, will always be | series, as shown in Fig. 2, reversal of polarity in either of 


flowing in the same direction, There is, however, this 
disadvantage about this arrangement, that it is most likely 
that the machines will take a long time to generate 
current. In all probability one machine will start gene- 
rating first, but as the two shunts are in series they will 
offer а high resistance, and as this first machine can only 
generate 100 volte, only а small current will flow through 
the shunt circuit. It might be advisable to ascertain which 
machine builds up its voltage the quickest, and connect the 
shunts of both the machines in parallel to the terminals of 
this machine. There would be no reversal, and the machines 
would quickly start generating.—W. A. 1. 


Answer to No. 606 (awarded 5s.).—No mention is made 
in the question as to whether the dynamos are exactly 
similar. Let us first suppose, for the sake of convenience, 
that one machine (No. 2) is intended for a greater output 
than the other. As the current through the armatures 
increases so will the demagnetising effect increase, and this 
will be of relatively much greater importance in the case 
of the machine having the smaller output. Suppose the 
machines connected up ав in Fig. 1. Then, owing to the 


Fia. 1 


field of No. 1 being weakened by the demagnetising effect 
of the armature current, the potential difference between 
А and B will fall. This will eause а diminution in the 
shunt current of No. 1, thus further weakening the field. 
The total E.M.F. of the two machines, and consequently 
the current, will fall, and this will reduce the demag- 
netising effect slightly, but it is obvious that as machine 
No. 2 is, comparatively speaking, unaffected, the percentage 
fall of potential differenee between А and B vill be much 

eater than that between À and D. Hence the demagnetis- 
ing effect of the current in armature No. 1 will be greater 
with respect to the field of No. 1 than it was at first. 


N? I ме" 


Fie. 2. 


The above process will be continuous, and the field of 
No. 1 will eventually disappear, and since current will 
still be urged through the armature of No. 1 by machine 
No. 2, the field will finally be reversed. The same 
explanation will suffice if the two machines are apparently 
similar, because some trifling difference in the construction 
will cause the demagnetising effect of the armature current 
in one machine to be slightly greater than in the other, 
and the former machine will eventually have its field 
reversed. If the machines are connected up as in Fig. 2, 
when the armature reaction weakens the field, the main 
eurrent and shunt current will drop proportionately, and 
thus the field due to the shunt of No. 1 will not be 
overpowered.— W. Н. N. J. 


Answer to No. 606 (awarded 58.).— When two shunt 
machines are run in series, the shunt of each machine 
‘being connected across its own brushes, as shown in 
Fig. 1, they have a tendency to reverse one another. 
This is owing to the fact that when the current is reduced 
in the shunt of one machine its voltage drops. This drop 
in volts causes a further reduction in the shunt, the field 
gradually dies away, and finally a complete reversal of 
polarity takes place. If the shunts are also connected in 


the machines cannot take place, as the same current flows 
through both shunt windings. The succeseful series work- 


/ Fie. L 


ing of two shunt machines may be ensured by сговв-соп- 
necting the fields, as shown in Fig. 5. It will be seen that 
the field of machine А receives current from B's armature, 
the current from A's armature exciting B's field. Should 


the current in the shunt of machine A be reduced, the 
voltage -of machine B, which has caused this reduction, 
will also be reduced. It will, therefore, be seen that it is 


T 
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impossible for either machine to have the polarity of ite 
shunt reversed, ав any increase or decrease in the exciting 
current must affect the fields of both machines.—J. W. R. 


FORTHCOMING EVENTS. 


Iron and Steel Institute. Summer meeting, Barrow-in-Furness, 
September 1-4, 


Municipal and County Engincers.—Meeting at Hastings on 
September 11 and 12, 


British Association.— Seventy-third annual meeting, September 9, 
Southport. 


Sanitary Institute.—Sept. 16, lecture by Dr. Е. J. 


S nn 
„Natural Forces: Light, Heat, Electricity ; Chemistry,” 


r 
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THE BRITISH ASSOCIATION. 


The following is the provisional list of papers to be read 
before Section A (physics and mathematics) of the British 
Association at the dorthooming Southport meeting: “On 
the Treatment of the Thermo-Dynamics of Irreversible 
Processes,” by Mr. J. Swinburne; “Granular Structure in 
Solids,” by Mr. G. Beilby ; * Explosive Pressure and Rate 
of Combustion of Cordite," by Mr. J. E. Petavel; “ Simul- 
taneous Solar and Terrestrial Phenomena," by Sir N. 
Lockyer ; discussion on “The Nature of the Emanations 
from Radioactive Substances," opened by Prof. Ruther- 
ford — Profs. J. J. Thomson, Dewar, Soddy, and Armstrong 
will take part; “Report of Electrical Standards Committee,” 
ру Dr. R. Т. Glazebrook; “Оп the Use of Vectorial 

ethods," by Prof. Henrici, with discussion; “Оп the Use of 
Condensers as Multipliers to Extend the Range of a Multi- 
eellular Voltmeter,” by Prof. Marchant ; “ Оп Design and 
Working of Ballistic Galvanometar” by Mr. P. H. Powell. 
Meteorology will be strongly represented, owing to the 
meeting of the International Meteorological Committee 
taking place at Southport at same time. 

Following are the provisional arrangements for Section F 
(economic science and statistics): Thursday, Sept. 10— 
presidential address of Mr. E. W. Brabrook, chief registrar 
of Friendly Societies; Friday, Sept. 11—discussion on 
“The Wealth of the Country and what should be done with 
it,” opened by Sir Robert Giffen. Monday, Sept. 14— 
papers and discussion on the economic aspects of the fiecal 
controversy, as follows: “Modern Economics and Free 
Trade," by Dr. E. Cannan ; “ Failures to Attain the Ideals 
of Free Traders,” by Prof. W. Cunningham ; “ Statistical 
Methods and the Fiseal Controversy,” by Mr. A. L. Bowley; 
Comparative Statistics of our Trade with our Colonies, 
U.S.A., and the Protected Countries of Europe,” by Mr. B. 
Etlinger; and probably papers on “History of Retalia- 
tion,” History of Commercial Relations with Canada,” 
and “Statistics on Production.” Thursday—final report 
of committee on “The Economic Effect of Legislation 
Regulating Women’s Labour”; ‘Physical Deterioration 
and the Poverty Line,” by Mrs. Bosanquet. The following 
other papers will probably also be read before this section : 
“Depreciation and Sinking Funds in Municipal Under- 
takings,” by Mr. S. H. Turner; “The Growth of Rates,” 
by Dr. Ginsburg ; also a paper on “ Garden Cities.” 

The preliminary programme of papers in Section G 
(engineering) is as follows: The Problem of Modern 
Street Traffie, and “An Account of the Manchester 
Municipal School of Technology,” by Lieut -Colonel 
Crompton, R.E., C.B.; ‘Protective Devices for High- 
Tension Circuits,” by Mr. W. B. Woodhouse ; “ Permanent 
Set in Cast Iron, due to Small Stresses, and its Bearing on 
the Design of Piston Rings Springs," by Mr. C. H. Wing- 
field; Refuse Destructors and Power Production," by 
Mr. W. F. Goodrich ; * The Rebuilding of Kew Bridge," 
by Mr. C. A. Brereton ; “ Parallel Running of Alternators,” 
by Mr. B. Hopkinson; “Balancing of Large Engines," by 


Prof. J. Perry; Pendulum Apparatus for Testing Steel 
as Regards Brittleness,” by Captain Н. Riall Sankey, 
R.A.; “A New Form of Mirror Extensometer,” by 


Mr. J. Morrow ; “Clutches,” by Prof. H. S. Hele Shaw; 
* Ventilation of Tube Railways," by Mr. J. W. Thomas ; 
"Liquid Fuel, by Mr. A. M. Bell; “The Potable 
Waters of S.W. Lancashire,” by Mr. J. Campbell Brown ; 
“A History of ths Discovery of Natural Gas in Sussex,” 
by Mr. К. Pearson; “The Manchester and Liverpool 
Express Railway,” by Mr. Е. B. Behr; Aluminium as an 
Electrical Conductor,” by Mr. J. B. C. Kershaw; “ The 
Water Supply of South-West Lancashire," by Mr. J. 
Parry; The Tidal Régime in the Mersey " and “ Electric 
Traction," by Mr. J. N. Shoolbred ; “ А Further Note on 
Gas-Engine Explosions, by Мг. Н. E. Wimperis ; The 
Single-Phase Repulsion Motor" by Mr. W. Cramp; 
"Steam Traffic on Common Roads," by Mr. T. Clarkson ; 


„The Rate of Fall of Rain at Seathwaite,” by Mr. H. R. 


Mill; “Smoke Abatement,” by Mr. W. G. Popplewell ; 
“ Illustrations of Graphical Analysis,” by Mr. J. 
Harrison; also reports of the Small Screw Gauge 
Committee and the Road Traction Committee. [п 
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connection with Section G, visits have been arranged 
to the following, among other, places of engineering 
interest : the Manchester Municipal School of Technology ; 
the works of the British Westinghouse Electric and Manu- 
facturing Company, Trafford Park; ss. * Lucania,” Liver- 
1; the British Insulated Wire Company's works, 
rescot; the L. and Y. Railway Company's works, 
Horwich ; the Wigan Deep Coal Pit. 

In Section L, devoted to educational science, it is pro- 
posed to devote two days (Sept. 10 and 11) to a discussion 
on “ School Curricula,” based on a series of short papers. 
Introductory papers have been . by Miss Burstall 
and Messrs. M. E. Sadler, J. L. Paton, W. L. Fletcher 
(Liverpool Institute), John Adams, T. E. Page, and others. 
A joint meeting with the Geographical Section will be held 
to discuss the “Teaching of Geography.” In addition to 
the above subjects there will also be discussions on the 
reports of committees on the conditions of health 
essential to the carrying on of the work of instruction in 
schools ; the teaching of natural science in elementary 
schools; the influence exercised by universities, and 
examining bodies, on secondary school curricula, and also 
of the schools on university requirements ; the teaching of 
botany in schools. 


VÀ 
THE SHIFT ENGINEER. 


There was a curious foreigner, 
Who always wished to know 

The meaning true of every term 
And why we called it so. 

He came across a term one day 
That puzzled him no end, 

And Vat is Ingénieur-du-Shift ?” 
He asked of every friend. 


The first he asked, & councillor 

Whose town had got the juice, 

Was not so very certain, but 

He made up in abuse. 

“They come and work a fortnight, when, 
“To get a wages lift, 

“They leave us for another job. 
“They're always on the shift! 


The next he asked a Boniface, 
At whose hotel he stopped, 

Was noted for his bottled beer 
Апа knew the men who mopped. 
He gave it his opinion that: 
“The term Shift Engineer 

4 роле to those Electric chaps 
“ Who come and shift my beer.” 


But when he asked a lady friend 
She blushed a crimson hue | 
And tried to change the subject, but 
That did not suit m'sieu. 
At last she bravely blurted out : 
“ The finest one on earth 
“ Тв a gentleman in Paris, and 
* His name is Mr. Worth.” 
B. C. H. J. 


APPOINTMENTS VACANT. 


Assistant Electrical Engineer, Londonderry, £130 per annum. 
See advertisement in last issue. 

Mains Superintendent, Bury, £120, rising to £150 per annum. 
Sce advertisement in previous issue. 

_ Pupil or Junior Draughtsman. See advertisement in former 
issue, 

Assistant in the Distribution Department, Oroydon. 
commence 20s. to 258. per week, according to qualifications. 
advertisement. 

Switchboard Attendant. Salary, 10s. per week. See advertise- 
ment. 

Electrical Engineer for mine work abroad. See advertisement. 

Manager with knowledge of the trade in electrical accessories, 
See advertisement, 


Salary $o 
See 
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GRIMSBY ELECTRICITY ACCOUNTS, 


From the accounts of the Grimsby Corporation electricity 
department for the year ended March 31, 1903, it appears 
that the total expenditure on capital account amounted to 
£71,253. 
account, general balance-sheet, and statement of electricity 
generated, sold, etc. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Coal or other ue!!! ны аана 1,555 15 11 
Oil, waste, water, and stores os 112 1 5 
Wages at generating station ...... ........................... — 722 19 10 
Repairs to buildings and plant . 225 15 6 
Distribution of eleetrioĩtqeꝛᷣ(P DD P· . 151 17 5 
Attending and repairs to public lamps . . 275 0 7 
Rents, rates, and taxes ........................................ 312 11 0 
Management expenses, salaries, ebe. ........... 756 16 7 
Special charges, insurauces, ete. ........... .................. 62 18 2 

413116 5 

Amount set aside for bad debtssss ............ 30 0 0 
Balance carried to profit and loss account. 3.277 1 7 
£7,438 18 0 

Cr. Receipts. £ s.d. 
Balance from last account ....................................... 10 0 0 
Sale of current per meter ...................................... 5.510 15 9 
Sale of current under contract (traction)................. ... 236912 1 
Public ibis ийрек TUE DUAE 1,528 15 8 
Rental of meters cce ocesps eee ee eb Feb аЬ КАНД 10 6 10 
Sale of incandescent lamps, et 9 610 
Fees for tests, etc., and discounts received .................. 60 210 

£7,438 18 0 
GERERAL BALANCE-SHEET. 

r. Liabilities, £ s. d. 
Capital account—amount received ........................... 71,837 0 0 
Sundry , ð 2,582 2 5 
Sinking fund accoungzzztt q 1.390 17 10 
Amount for sinking fund account. . 1,825 19 9 
Provision for bad debt 50 0 0 

£77,466 0 0 

Or. Assets. £ sd. 
Capital account—amount expended for works ............ 71,253 14 10 
Stores on DANG оа и aE ⁰ оваа 1,053 19 6 
Sundry debtors for current supplied........................... 2,188 10 7 
Other debtoeee ss 142 8 0 
By securities held (cost price) . 1.590 17 10 
Balance at debit of net revenue account 1,421 5 11 
..,. ⁰⁰ ее анана 15 5 4 

£77,466 0 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ET". 
Quantity generated in В.Т. опіїз.................................... 720,803 
9 7 jj 572,114 

; ublic lighting ........................... 95,702 

Units gold. Private 90 8 by meter 180 823 655,458 
Sundry purposes 4,199 | 

Quantity used on згогЁЕз................................................ 25,521 

Quantity unaccounted ſol ꝑ . 41,838 


a 


SOUTHAMPTON ELECTRICITY ACCOUNTS. 


The accounts of the Southampton Corporation electricity 
department for the year ended March 31, 1903, show a 
total expenditure on capital account to that date of 
£158,259. Abstracts of the revenue account, general 
balance-sheet, and statement of electricity generated, sold, 
etc., are given herewith. 


REVENUE AccouNT, 


Dr. Expenditure. £ s. d. 
Generation of electricity— wages .............................. 1,725 9 1 
Coal or other as... ETE a 5,044 10 8 
Oil, waste, water, and stores 48113 6 
Maintenance of buildings and plant . 1,510 7 4 
Distribution of electricity wages ones 121 2 2 
Repairs and renewals of mains and meters 481 14 11 
Sale of meters—loss on realisation.................. ........... 70 0 0 
Repairs and maintenance of public lamps  ........ ......... 515 1 9 
Salaries of stk 8 945 8 7 
Rents, rates, and taxc8 .......................................... 966 12 7 
Fl...... d ⁊ 124 15 9 
General establishment charges . 508 4 5 

11.891 0 9 
Balance, being gross profit for the year ..................... 11,938 4 7 
$23,829 5 4 


We give herewith abstracts of the revenue 


Cr. Receipts. £ s.d. 
Sale of current to private consumers...... .................... 15,404 4 5 
Corporation tramwaysUU˖: : . 8,145 0 8 
Publie lghUng ss. кайтейн» 1,739 14 11 
Meter renti: e а оова 500 15 0 
Miscellaneous receipt 149 10 4 

£25,829 5 4 
BALANCE-SHEET, . 

Dr. Liabilities. £ ad. 
Southampton Corporation stock .............................. 120,164 15 2 
Sundry ele, 8 5,907 19 8 
Amount owing to ban·ſĩ. . 6,825 14 2 
Surplus account ——————— 19,407 14 3 

£152,306 3 3 

Cr. Assets. £ s. d. 
Amount expended on Works .............:............. (ЭКУ 158,259 6 5 
Sundry debtors for current supplied, ete. .................. 5,684 0 1 
Stores on ⁵E—ikkkklkll а aet EUM 690 0 7 
Sinkiog fund investment. 7,672 16 2 

£152 306 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units 2,227,015 
Private consumers by meter ... 625,868 
А Private consumers by contract. 444 
Quantity sold} publie lighting 130,279 [ 452,015 
Corporation tramways............ 977,404 | 
Quantity used on works...... 7% ĩðͤ ОТКО 51.787 
Total quantity accounted Ќог.............................. 6. 1,783,800 
Loss in distribution and batteries 443,215 
Number of public lamps 166 
To:al maximum supply demanded (kilowatts) ............... 1,263 


HAMMERSMITH ELECTRICITY UNDERTAKING. 


The report of the borough electrical engineer upon the annual 
accounts for the year ended March 31 last states that the amount of 
the loans has increased by £24,845, but of this amount the com- 
mittee still have £5,981 in hand as cash, and a stock of over £4,000 
of goods held in readiness to execute work chargeable to capital 
account, from which they have not reaped any benefit for the year 
under review. The sinking fund for the year is slightly heavier on 
account of one of the loans having to be repaid in 10 years, instead of 
42 years. Another loan has been taken up. amounting to £8,800, on 
the same terms, making a total of £10,700 borrowed for this short 
period. This money is required for meters, service lines, etc. In 
comparing this year's surplus with previous years, it must not be for- 
gotten that all the recent loans bear interest At the rate of 5} per 
cent., whereas at the commence nent the committee paid only 23 per 
cent. to 5 per cent. It is interesting to note that the surplus would 
have been about £850 greater if all the capital һай been obtained 
at an average of 3 per cent. This shows that the committee 
should restrict their borrowings, if possible, until money is 
cheaper. The revenue account shows a substantial increase, 
but, unfortunately, the receipts are not so great as cstimated. 
The engineer goes through the accounts seriatim, aud shows 
that the gross profit is £10,930. 2s. 7d., which leaves a net 
profit or surplus of £1,063, as set out in the net revenue account. 
The total surplus since the commencement now amounts to £3,814 
after paying all sinking fund charges, but without any further allow- 
ance for the depreciation of the assets After six years’ working the 
sinking fund represents only 7:4 per cent. of the total capital borrowed, 
and he does not ‘consider this sufficient provision for the physical 
deterioration of the plant, and will not maintain the assets at 
their reduced book value, even if the only object is to make the 
plant last duriog the period for which the loans have been 
obtained, and then obtain new machinery by again borrowing. 
This will not achieve the gradual purchase of the undertaking, 
which will thus always be saddled with heavy loans In order 
to provide for the full depreciation (and the value of this physical 
deterioration of the plant has disappeared just as surely as 
the coal which has been consumed), it will be necessary every 
year to set aside out of current revenue a definite percentage of the 
capital borrowed, во as to maintain the assets at their full book value. 
This fund should te liberally drawn upon for new machinery each 
year, and should not bo allowed to accumulate. During the past year 
there has not been any depreciation or renewal fund, so that all items 
which could not properly he placed to capital account have been 
charged direct to current revenue as ‘‘ betterment,” but as sufficient 
provision has not been made in previous years for depreciation, 
the whole of our accumulated surplus should be placed to the credit 
of a depreciation fund. The ‘' betterment” charges can then be 
debited to this account, and removed from the revenue account, 
a sum being written off from the profits to allow for this year’s 
depreciation. The question then arises whether the money ғо set 
apart may properly be employed in the business itself, or whether 
it should be invested outside the business. If the object of this fund 
is to provide ready money for some sudden call, the latter plan may 
be expedient, but in a vu. business the reserve funds may 
generally be best employed in it, and such a use of the reserve will go 
to diminish the need for borrowing. The committee have to pay 
34 per cent. on their borrowed money, whilst the return on the capital 
employed is nearly 6 per cent., and as any safe investment outside the 
business will only return about 5 per cent., there is every inducement 
to employ their reserves, set aside, either for depreciation or otherwise, 
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in the development of their own business. A return of the progress 
made by the department in comparison with last year is appended, 
which shows that the committee will very soon have to consider the 
question of extending the plant. 

Below we give an abstract of the accounts for the year. The total 
expenditure on capital account has been £196,311. 


REVENUE ACCOUNT. 


‚ Expenditure. £ sd., 
Coal, including cartage ..................................„.. o. 4,947 911 
CJ •¼“ m;m; ³ 134 8 0 
Oil and engine- room stores . 725 6 4 
Wages at generating station. q 20% 0 7 
Repairs, etc., of buildings and plant! . 2,268 18 2 
Wages of linesmen, fitters, and labourers .................. 625 14 11 
Repaire, eto., of mains. NS ess ы rnm 99 3 0 
Repairs of meters, eto —M—Ó € 252 18 2 
Repaira, etc., of apparatus 602 1 8 
Carbons for public аго lancanh s ⁊ . 155 8 10 
Lamp renewals, globes, etc. ............ FFC 314 1 8 
Wages of trimmers, etc. ..................... e 665 11 9 
Miscellaneous expenses ......................................... 5 5 0 
Salaries of engineering staff. .................................. 814 9 6 
Salaries of clerical staff .................................... — 394 15 2 
Stationery and printing 133 8 2 
Аадт+егїйветөпїЇз.......................................... .......... 14 2 8 
Cost of mortgage deeds .......................................... 45 16 6 
General establishment charges .. 284 5 3 
Rates and taxes . 2. 1.385 0 1 
Law and parliamentary expenses 25 0 6 
Insurance of boilers, ongines, et 291 12 0 
16,254 17 5 
Balance carried ta net revenue acount... esses q . 10930 2 7 
£27,185 0 0 
Income. £ в. д. 
Private lighting—sale of current .............................. 21,677 17 4 
Less interest and discounts on consumers’ payments 74 4 1 
21 605 13 3 
Publio lighting..................... РОТУ FF 5 986 16 11 
25,590 10 2 
Mes ren,, 8 20 5 10 
Miscellaneous receip ts . . 870 12 10 
Toland revenue — reſund iu respect to over - pay ment of tax 5324 12 2 
Allowance for rates over-psid.......... "rr 378 19 0 
£27,185 0 0 

BALANCE-SHEET. 
У Liabilitics. £ s.d. 
Capital account оаа жазай акр 181,771 0 0 
Revenue acconnt ................................. —з............. 2,780 19 10 
Net revenue acount ......................... а. 5,814 2 8 
£188,366 2 6 
Assets. £ s. d. 
„, i rd eva Ib oe oe озн ЕТЫ, 175,783 8 11 
Revenue account i⸗uſ HAMAUUUU]PPꝑF . . 6,515 0 10 
eo, eoi o 1.177 6 10 
Treasurer's balan ces . . . . 5,084 5 11 
£188 366 2 6 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity ar; ens оа a 3 1 9 2, 149, 548 
. ublic Jam contract ..... 4,512 
Quantity sold [ private ce an by meter.. 1412297] 1,756,859 
Quantity used on зтогКв............................................ 377,556 
Aoodunted fon ea a d Pig ae rrt Rien 2,114,395 
Not accounted for ..........cccssscsceecseccsceccecvevcacesesersceees 55,153 
Total maximum supply demanded (kilowatts) ............... 1,320 
Number of public lamps: 165 arcs, 74 Loftus. 


GLASGOW ELECTRICITY UNDERTAKING. 


We have received a copy of the report of the Electricity Com- 
mittee to the Corporation of Glasgow, together with the accounts for 
the year ended May 51 last. It shows that the gross revenue for the 
year amounts to £127,004. 6s. 61., and the working expenditure to 
251,158. 19s. 7d., leaving a balance of £75,865. бз. lld., out of 
which the committee had to meet the following statutory require- 
ments: (1) interest on loans, £33,275. 8з. 2d.; (2) sinking 
fund, £11,770. 15e. 7d.—total, £45,046. 3s. 9d., leaving a 
balance on the year's ordinary working of £30,819. 3s. 2d., from 
which deduct proportion of cost of lamps and fittings supplied to 
consumers consequent on change of voltage, charged to this year's 
revenue account (26.556. 7s. 1d.), and the legal and parliamentary 
costs of the Glasgow (Kinning Park) Electric Lighting Order, 1902 
(£999. 11s. 8d.), leaving а net balance of revenue over expenditure of 
£23,290. 4s. 51. The committee, on consideration, have come to the 
conclusion that, in addition to the reduction of debt by sinking fund 
and writing off the loss on realisation of plant which is being dispensed 
with in consequence of change of voltag» rendering the plant unsuit- 
able for the purposes of the Corporation, amounting in Waterloo- 
etreet station to £6,455. 7s. 2d., and in Kelvinside station to 


21,370. 13s. (total, £7,826. Os. 2d.), there should be written off the 


several items comprising the capital account in name of depreoiation 


for the year now closed, а su:n of £29,359. 10s. 4d. The total amount 
thus proposed to be written off for depreciation and loss on realisation 
of plant, against revenue account, is £37,185. 10s, 6d., making а 
debit balance on the year's operations of £13,895. 6s. 1d., which in 
terms of the Glasgow Corporation Electric Lighting Order, 1890, is, 
in the meantime, transferred to the debit of the gas account. The 
committee note with pleasure the increasing revenue of the depart- 
ment. There is, as compared with the previous year, an increase in the 
sums received from all sources of £23,000, without any corresponding 
inoreasein the working expenditure. Thecost of generation and distribu- 
tion is less, particularly in the item of fuel, this being due not only toa 
fallin the price of coal, but also to a still further economy on the 
moderate working of the previous year. The increase in revenue, 
combined with the economy in working costs, has resulted in leaving 
а balance on the year's ordinary working of £30,819. 3s. 2d., as com- 
pared with £14,514. бз. 3d. last year. This increased surplus on the 
prs ordinary working has, however, been neutralised to some extent 

y the increased amount paid for changing consumers’ iastallations to 
the higher pressure which is now almost completed throughout the 
city. This increase has been caused by the special effort which hes 
been made to bring this work to a close as soon as possible. It 
is probable that next year this item of charge will be small, and 


‘that by the year after next it will have entirely disappeared as 


an item of account. In addition to these extra expenses there 
have been, as before stated, special sums written off revenue account 
in connection with the forced realisation of the Waterloo-street plant 
With these facts before them the committee look confidently forward 
to а prosperous year, and to such a balance on the та working as 
will not only provide for a sufficient depreciation of the undertaking 
for the year now entered upon, but also wipe out the debit balance on 
the operations of the year now closed. Subject to the modification 
of the power rates to long-hour consumers, which was approved 
by the Corporation on March 19 last, and possibly an alteration 
of the public street-lighting rates, a subject which is presently 
under consideration of a special sub committee, the committee 
recommend that the charges during the year 1905.4 for the 
val ious supplies of current should remain the same as last year. 
The quantity of electricity sold to private consumers during the past 
year was 10,419,488 units, as compared with 8,381,696 unite during 
the previous year, being &a increase of 24:27 per cent. The number 
of consumers at May 31 was 7,013, as compared with 5,374 the 
previous year, being an increase of 1,639, or 32°49 per cent. during 
the year. There were 257 consumere who consumed the equivalent 
of five hours or more per day of their maximum demand throughout 
the year, the consumpt under this head amounting to 1.696,103 units 
in all. The number of motors in use and supplied off the Oorpora- 
tion mains as at May 31 was 1,059, with a total horse-power of 4,597, 
as compared with 682, with а total horse-power of 3,086, the previous 
year. The number of units consumed for power purposes was 
1,560,509 units. The total number of are lamps erected and in 
regular use in the streets as at May 31 was 719, as compared 
with 500 the last year, and the quantity of electricity consumed 
for street aud stair lighting was 1,081,836 units, as compared with 
897,547 units during the preceding year. The number of 8.c. p. lamps, 
or the equivalent in other devices applied for, connected to the mains 
at May 51 was 650,708, as compared with 491,506 at the correspond- 
ing date the previous year, being an increase of 139,402. The number 
of units consumed by private consumers, per lamp fixed, averaged out 
month by month, according to the date of connecting up, was 19:13, 
as compared with 20°04 the previous year. The maximum load 
during the year occurred on Dec. 22 last, when it was 9,571 kw., as 
compared with 7,950 kw. the previous year, being an increase of 18 per 
cent. Contracts have been entered into for the erection of permanent 
brick stores and workshops at Port Dundas stition, together with 
a complete boundary wall on three sides of the site, to take the place 
of the temporary wooden erections, which are now insufficient to meet 
tbe requirements of the department. These several works are now 
being proceeded with, and it is expected that the new buildings will 
be ready for occupancy in the spring of next year. The steam plant 
in Port Dundas station has not been increased during the year and 
consequently the total indicated horse-power in this station remains 
at 12,100, but a new set of condensing plant for the two large engines 
has been added and set to work. Automatic coal-weighiog machines 
have also been installed during the year, and have been found of great 
scrvice. Some of the economy in the fuel account, which has been 
already referred to, is attributable to their use. The other plant 
which was installed towards the close of last year is the induced- 
draught plant, which is of great assistance in meeting suiden heavy 
demands in foggy weather, and in providing steam economically 
for the peak load of the winter afternoons. The economisers, 
which were added before the close of last year, have also 

roved of t assistance in giving economical results. At 

ollokshaws-road station no addition was made to the 4,400 h. p. 
noted in last year’s report, but there is at present being installed, 
under a satisfactory arraugement with the contractors, a 750-h.p. 
engine with two dynamos in place of two 200-h.p. engines and 
dynamos In Waterloo-street station the steam plant has now been 
permanently shut down, but six of the largest dynamos there will be 
used in connection with the supply to be taken from the tramways 
department during the coming winter. The total available horse- 
power of the steam plant in the stations as at the close of this financial 
year was, ther. fore, 17,580, but before the winter demand comes on, 
the 750-h.p. engine now being erected at Pollokshaws-road and the 
further supply from the tramways department will be available, and 
will bring up the horso- power of the whole undertaking to 22,550. 
Under the arrangement entered into with the Corporation tramways 
department on April 10, 1902, by which а supply during the heavy 
demand experienced in the winter afternoons can be given from some 
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of the spare plant of that department, 150,096 units were taken at 
Pollokshaws-road works at a total tost of £1,007. 10s 4d. A 
further arrangement has this year been entered into with the tramways 
department by which an additional supply will be given from Pinkston- 
station into Waterloo-street station at a pressure of 6 500 volts, and 
be there transformed by induction motors, in connection with the six 
existing dynamos before mentioned, to a pressure of 500 volts. The 
subject of hiring out of motors, powers for which have been conferred 
by Parliament on the electricity department, as noticed in last year's 
report, is now under the consideration of a special sub-committee, 
who hope to be able to furnish a report thereon at an early date. 

Below we give abstracts for the accounts for the year ended 
May 31 last, the capital expenditure on which date totalled to 
£1,041, 745. | | 


Dr. REVENUE ACCOUNT. £ sd. 
Coal or other fuel e 11,363 9 6 
Oil and engine- room store t 6. 2,145 6 5 
Salaries of superintendents at works . . 266 8 9 
Wages at generating stations .. ................................. 6,475 17 3 
Gin. ккк HER а АЗ 481 16 3 
Repairs and maintenance ....................................... 5,622 2 10 
Corporation tramways department ........................... 1,007 10 4 
Repairs of mains, cables, eto. .. ........ mcn 6,005 11 5 
Repairs of meters, etc, ...... eese emeret 972 2 0 
Salaries of surveyors ............................................ 1.505 11 3 
Attending and repairing public lamps ........................ 2,559 1 6 
Rents and feu duties ............. eene 1509 8 1 
Rates, taxes, and assessments . 5,005 1 5 
Salaries—Engineer's department .................. - . 2,778 12 2 
Treasurer's department ........................................ 1,267 10 0 

. General establishment charges 1,604 4 0 
Stationery, printing, advertising, eto 975 6 9 
Special charge 7.528 18 9 

58,667 18 4 

Depreciation on works, machinery, mains, ete. ............ 47,195 10 6 
95,853 8 10 

Balance carried to profit and loss account 51,150 17 8 
£127,000 6 6 

Or. | | £ s.d. 
Sale of current per meter ....................................... 118,844 13 0 
Publie ies 8,159 13 6 

£127,004 6 6 

Dr. GENERAL BALANCE-SHEET. £ sd. 
Capital аовопа ее. аео азы bones Redit iaat 1,087,000 0 0 
Deposits in security of electricity rents. . 409 0 0 
Balance due to ban . q 11,927 3 5 
Accounts due to sundry tradesmen and others ....... . ꝗ 12,632 11 1 
, эзан orinar EEn Аай me S 49,693 0 7 

£1,161,661 15 1 

Cr. £ s. d. 
Capital account: аза ente akon bea ta 3 1,041,745 14 2 
Outstanding revenue assets . 18,756 5 1 
Btooks . bea Ens AE i T Le: 35,697 11 3 
Sinking fund, investeqUPU]U U UU . . ꝗͥ 49,695 0 7 
Suspense accoun ee e: . 4,868 17 11 
Gas department—balance due on current avcount ......... 12,900 6 1 


£1,161,66115 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ЕТС. 


Quantity generated in В.Т. unit . 13,197,612 
Private consumers ......... 10,419, 488 
Quantity ка| Public lamps 1054 aoa 11,501,524 
By contract .................. 17,432 
Quantity used on works .......................................... 745,801 
Total quantity accounted fo“ r PPTP. . 12,247,125 
Quantity not accounted for ....................................... 950,487 
Number of public lamps ................ eee 719 
Total maximum supply demanded (kilowatts) ) 20,183 


EE 


MEXBOROUGH ELECTRICITY ACCOUNTS. - 


From the accounts of the Mexborough urban district 
electricity works for the first 10 months’ working up to 
March 31, 1903, it appears that the total expenditure on 
capital account amounted to £16,164. Herewith are given 
abstracts of the revenue account, general balance-sheet, and 
statement of electricity generated, sold, etc. 


REVENUE ACCOUNT. 


Dr. Expenditure, £ s. d. 
Generation of electricity t . . 585 10 10 
Distribution of electricit . 9 9 9 
Attending and repairs to п [Tj] E 68 4 7 
Management expenses and establishment charges ......... 170 8 4 

Total expenditure.......essssssssssrssssemesssesrsresesssseee 831 13 6 
Balance carried to net revenue account HE 580 4 0 
£1,211 17 6 


Cr. _ Receipts. £ s.d. 
Sale of current per meter, less allowance 565 5 0 
Penh. EY RUN RH E sores 645 19 0 
Stores . Svo ex ro ea sa i oed vdd 013 6 

£1,211 17 6 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s.d. 
Capital account—amount received  .................. . 15,529 17 0 
Sundry creditors (including contractors) ..................... 786 2 9 
Provision for interest acerued........................ 181 12 10 
Wages unpaid and clerk and surveyor’s balances ......... 5 10 10 
Instalments of principal paid to dat .. 514 15 0 

; £17,017 16 5 

Cr. Asseta. £ sed. 
Capital account—amount expended for works 16,164 6 0 
Stores on hand ....................... C 58 12 6 
Sundry debtors for currant supplied ——öꝓ — . . 195 10 11 
Cash with treasureywUPBPi iii . . . . 89810 8 
General account—current for public lighting eto.......... 32 19 10 
Net revenue account —balance (deficit ) . ...... 169 16 6 

£17,017 16 5 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in В.Т. units n 116,525 
я Public lampe ........................... 2 

Quantity sold { Private consumers by meter......... 29,339 f 1024539 
Quantity used on works . q . ———À € 1,800 
Total quantity accounted for . . . 104,239 
Quantity not accounted ſoeoſ lr . 12,084 
Total maximum supply demanded (kilowatts) ))) . 115:5 


Number of public lamps: 15 arcs, 226 incandescents. 


pamen, aa ат EEEE 


TRADE NOTICES AND NOVELTIES. 


Rectifiers. 

We have received from Messrs. Siemens Bros. and Co., 
Limited, 12, Queen Anne’s- gate, Westminater, S.W., а 
pamphlet dealing with a type of rectifier (Koch’s system) 
supplied by them for transforming alternating into direct 
current. The principle of the apparatus is described as 
follows: In rectifying an alternating current of any ordinary 
periodicity by means of a commutator rotating synchronously 


Fre, 1. 


with it, a pulsating direct current is produced of the form 
shown in Fig. 1. If this current is used for charging 
accumulators, the makes and breaks, occurring twice 
in each alternating period, must be so timed as to close 
the circuit and keep it closed only when the impressed 
voltage exceeds that of the battery, in which case the 
charging current will assame the furm shown by the full- 


Fie, 2. 


full-lined curve in Fig. 2, the hne a b indicating the voltage of 
the battery. Ir actual work, however, it is practically impos- 
sible to effect the makes and breaks with a rotating 
commutator at the instant when the impressed voltage equals 
that of the battery, and for that reason the rectification of heavy 
currents by such means causes excessive sparking at the con- 
tacts, requiring constant supervision and entailing great loss of 


Fio. 3. 


efficiency and quick destruction of the commutator. Koch's 
rectifier consists of a vibratory synchronous interrupter 
resembling in external appearance a polarised relay constructed 
for heavy currents and quick action. The arrangement is shown 
diagrammatically and in principle in Fig. 3. If the polarised 
interrupter is excited by an alternating current of any ordinary 
periodicity, its armature, A, if of suitable design, will vibrate 


synchronously with the рме of the current, and the current 
entering by contact О, which is of like phase, will be interrupted 
and restored once in each period. Owing to the self-induction 
of the ooils of the interrupter, the hysteresis of the iron and 
the inertia of the armature, the phase of the armature lags 
behind the phase of the current as shown in Fig. 4. The con- 


А y A 


Fie, 4. 


tacts may, however, be rendered sparkless by putting in series 
with the coils of the interrapter a condenser, G (Fig. 7), of 
such a capacity as not only to neutralise the self-Induction of 
the ooils, but to bring the phase of the exciting current in 
advance of that of the main current. This counteracts the 
hysteresis of the iron and the inertia of the armature and 
gives the curve of current the form shown in Fig. 5— 
viz., that of a pulsating intermittent current in which the 
* makes" and “breaks” occur exactly at the zero pointe. 
To make the rectified current serviceable for charging accumu- 
lators, the magnets of the interrupter must be provided with 
a second winding, so connected up to the battery that the 


L\_/\ 


Fie, 5. 
es the current indaced by the 


voltage of the latter op 
charging impulses. If this secondary winding is properly 
proportioned, only the excess voltage closes the contact 
май the potential of the battery, and an entirely automatic 

justment of the interrupter for all battery voltages is 
obtained. To avoid the troublesome tuning of the con- 
denser, it is better to use one of relatively small capacity and 
to correct the excessive lead resulting therefrom by placing in 
the circuit a phase regulator, H, consisting of a coil of variable 
self-induction. The interrupter can be easily made sparkless 
by adjusting the position of the core of this bobbin, and it 
maintains its sparklessness when the fluctuations of potential 


Fie. 6 


in the alternating circuit are very considerable. If the potential 
of the battery approximates to the mean potential of the alter- 
nating current, the ‘‘ closed” period is very short compared 
with the open period, and the armature, therefore, has a 


very jerky motion, liable to cause interruptions. To remedy 
this, a choking coil, D, of a moderate inductance, may be 
inserted between the alternator and the apparatus, which, 
having practically no effect upon the very Werk current flowing 
in the exciting circuit during the “ open " period, causes during 
the ‘‘ closed” od— i.e., during the period of load—a dis- 
placement of p in the whole apparatus, and, therefore, & 
distortion (lengthening) of the charging impulse with respect 


p 
i 


зо time. Fig. 6 shows the shape of the curve of current with 
and without the use of the choking coil, the application of 
which, as will be seen, produces ‘‘ open and ** closed periods 
of the same length of time. Since the choking coil is placed 
in series with the apparatus, it affects during the closed 
periotis the main and exciting currents in exactly the same way. 
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The efficiency of the apparatus is the greater the nearer the 
potential of the battery equals the mean of the potential of the 
alternating current. Fig. 7 is a diagrammatic illustration of 
the apparatus, in which the dotted lines show the direct-ourrent 
cirouit ; W ів an alternator, D a choking сой, S а three-pole 
switch which closes simultaneously the circuit to the positive 
pole of the battery, B, and to the magnet coils of the inter- 
rupter. It also puts the secondary coils of the et in 
cirouft with the battery. E is a starter, F the pivot of the 
armature A, and C the contact of the interrupter. R is an 
adjastable resistance, G the condenser, and H a phase regulator 
with variable self-induction. Following the above , description 
are illustrations and particulars of some of the rectifiers which 
have been construoted on this system for charging batteries, 
working induction colls, and other purposes. With these we 
hope to deal in а subsequent issue. 


Simplex Conduit. 


From the Simplex Steel Conduit Company. Limited, Westing- 
house Buildiog, Norfolk-street, Strand, W.C., we have received 
& copy of their abridged price-list, just issued, with which is 
bound ара reprint of the new Institution «f Electrical Eogi- 
neers’ wiring rules. This list is issued in conjunction with the 
firm's 200-page 1903 catalogue. It contains all prices in a con- 


IG. 1. Fic. 2. 


densed form, with reduced illustrations. 


We note that two 
additional types of conduit are now listed to meet special 
requirements—viz., Simplex ** Wireduct " and Simplex Solid- 
Drawn " conduits, pp. 4 and 5. "The first of the illustrations 
herewith shows one of the firm's lampholder fittings, with 
rosette attached ; and the second their hand lamp for car-sheds, 
Inspection pits, etc. 


LEGAL INTELLIGENCE. 


STEWART ELECTRICAL SYNDICATE. 


Sitting as vacation judge on Wednesday, Mr. Justice Walton 
heard the case of Wells v. the Stewart Electrical Syndicate, Limited. 
It was a motion which was before his Lordship at the last zitting im a 
debenture-holder's action for the appointment of a receiver and manager. 
The syndicate was registered in 1896, and under their powers they, in 
October, 1898, issued a debenture bond for 52,200, which is held by 
the plaintiff. On May 18 a resolution was passed for winding up, and 
Mr. G. S. Pitt was appointed as liquidator. As creditors were pressing, 
plaintiff asked that a receiver and manager be appointed, and the 
syndicate consenting his Lordship made the order, subject to the usual 
security. 

Mr. Galbrsith, for the plaintiff, said they were now in a position 
to treat the motion as trial of the action. He asked that his Lordship 
should make an order in the terms of the agreed minutes, and make 
a declaration to the effect that the plaintiff and other debentnre 
holders were entitled to certain debenture charges. The company was 
in liguidation, and the gentleman who was appointed last week as 
receiver and manager, acting as liquidator, consented to the order 
asked for. 

His Lordship granted the motion. 


SPEED OF TRAMCARS. 


On Saturday four drivers in the employment of the London United 
Electric Tramways Oompany ap at West London Police Oourt 
to answer adjourned summonses taken out by Mr. Moffat Ford, 
managing director of the Motorcar Company, for driving their cars at 
a speed exceeding the 10 miles an hour limit laid down in the Board 
of e regulations. 

At the first hearing of the case it was contended that the Board of 
Trade were not empowered to make regulations as r 8 speed, but 
Mr. Muir, for the tramways company, now stated that the defenoe 
raised no point of law. 

Mr. Ford stated that he timed the cars with a stop-watch over а 
measured distance of a furlong, and found they were going from 154 
to 17 miles an hour. He had previously gone to the police, but they 
refused to co-operate with him, telling him that they had 
experience of the electric cars for two years, and considered that they 
were being run with perfect ubl 

In cross-examination by Mr. Muir, the witness admitted that he 
himself had been convicted of driving his motorcar at an excessiv ө 
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speed. He had on occasicn considered that he was convicted 
unjustly, but he had never gone into the witness box to refute the 
police evidence. His object in taking out the present summonses 
was to make the cars go at the speed laid down in the Board of Trade 
regulations, and then the man in the street would be able to appreciate 
what а snsil's pus 10 miles an hour really was. 

e 


Mr. Muir: n your real ultimate object is to increase the speed 
of the cars ? 

и Ford: My object is to make the company go at the regulation 
speed. 


Mr. Muir, in defence, said the tramway company could conclusively 
prove that none of the cars timed by the prosecutor could go ata 
greater speed than 13 miles an hour, and he suggested that an inde- 

ndent test might be made by an official of the Board of Trade for the 

nefit of the Court. 

The Magistrate said the matter was an important one, and he 
thought the learned counsel’s suggestion a good one. He adjourned 
the summonses in order that an official test might be made. 


POWERS OF A TELEPHONE COMPANY. 


Judge Lumley Smith, K.C., has delivered a considered judgment 
in the City of London Court in an action brought by Mr. Henry 
Lazarus, ot The Hermitage, Bushey Heath, against the National 
Telephone Company for damages for wrongfully cutting off his tele- 
phone service. According to the plaintiff's case, he became a sub- 
scriber three years ago to the defendants’ service for one year, and he 
paid a fixed rent charge of £3. 10s. a year. The company wanted to 
introduce а new method of payment, and as the plaintiff would not 
agree the service was cut off. 

His Honour said in his opinion the approval of the Telephone 
Company was requisite at the commencement of each year to enable 
the hiring to continue. The defendants did not approve of a con- 
tinuance after the third year, and were not bound to continue. No 
notice was stipulated for, but as the Telephone Company had decided 
to make & change in their terms a considerable time before the expira- 
tion of tbe third year, they might reasonably have given the plaintiff 
more than the few days’ notice which they did give him. The action 
failed, but he would give leave to appeal. As the legal aspect was 
doubtful, he should order each party to pay their own costs. 


тте XC CX CREDE. ( 


COMPANIES’ MEETINGS AND REPORTS. 


GEORGE M. CALLENDER. 


The statutory meeting of the shareholders in this Compiny was 
held at the Westminster Palace Hotel, Victoria-street, 8.W.. on the 
20th inst., Mr. Georg» M. Callender presidiny. 

The Chairman, addreesing the shareholders, said the Company's 
prospectus was publicly advertised on April 6 and 8 inviting api lica- 
tions for an issue of 25,000 6 per cent. cumulative preference shares. 
The total amount received on account of the shares to the date of our 
report—namely, July 25 —was £18,941, leaving £6,059 still to be 
psid at that date. Since then a substantial sum had been received, 
and it was expected that by the end of the present month there 
would be nothing outstanding. Owing to the receipt of seme special 
cablegrams from South Africa with reference to important business 
to be done by them in that part of the world, it was decided that he 
should proceed there immediately after the allotment, which he did, 
and heonly arrived home on Saturday last. During his absence it 
was thought advisable that another London director should be added to 
the Board, and after careful consideration and mature deliberation, Mr. 
Allan Greenwell, A. M. I. C. E., a well-known engineer, was appointed to 
that position, and his services during the last three months had bcen of 
great benefit to the Company. The prospects of business in South 
Africa were very encouraging, but at the moment the financial con- 
dition of that country did not warrant any extensive outlay. Apart 
from this, he thought that as soon as the controllers of the large 
mining groups on the Rind saw their way to start work on the large 
number of mines which had been closed down, there would be a great 
deal ot work for them to do there. All the gold mines on the Rand 
were forced to have reservoirs and cooling ponds for conserving the 
water required for the cyanide. The sales of their pure bitumen 
damp-course had been moving along in a perfectly satisfactory 
manner, The new works at Bow had been delayed in their comple- 
tion. However, the principal building wóuld be ready for occupa- 
tion this week, and oe were now making arrangements for 
transferring the necessary plant from Callender’s Cable and Construc- 
tion Company's works at Belvedere, Kent, to their works at Bow. 
Concluding, the chairman said they were now in a position, not only 
to line reservoirs, but also to take over the whole work of construct- 
ing and maintaining same, and several works of this nature had been 
carried out, and had resulted in increased profit to the Company. 

The proceedings terminated. 


TYNESIDE TRAMWAYS AND TRAMROADS. 


The half-yearly meeting of the shareholders in this Company was 
песа the offices, Newcastle, on Monday. Lord Armstrong 
resided. 
E The directors’ report stated that the surplus of receipts over 
expenses amounted to £1,198. 78. 6d., which, together with the 
balance carried forward from last year—viz., £233. bs. 9d.—made 
a total to the credit of the profit and loss account of £1,431. 13s. 3d. 
Out of this the directors proposed the payment of a dividend at 
the rate of 2 per cent. per annum, less income tax, which would 


leave £526. 18s. to be carried forward. The extension between St. 
Nicholas Church and the High-street, Gosforth, was opened for traffic 
on April 10. As the extension of the Newcastle-upon-Tyne Oorpora- 
tion tramways along Shields-road from Heaton to the Wallsend 
boundary had only been completed for a few weeks, it was too soon 
to come to any conclusion as to the effect it might have upon the 
Company's lines. The traffic receipts showed a steady and satisfactory 
increase. The directors had authorised the construction of the line 
along the North-road to Gosforth Park, and for this work plans and 
specifications were now being prepared. 
The Chaizman moved the adoption of the reports. He thought 
they would agree with him that the balance-sheet of this, their first 
complete half-year of operation, was a satisfactory one, and indicated 
material Кошен Regarding the question of interchange of trafic, 
he was glad to say that the Tynemouth Tramways Company had now 
obtained a Bill to enable them to lay a third rail from Borough-road 
to the Company's terminus, thus facilitating the transference of 
engers from this system to theirs and vice versá, With regard to 
ewcastle, on the other hand, it was common property that the Cor- 
poration of Wallsend had called upon their Oompany, 1n pursuance of 
an arrangement made with them when they were making application 


for the first Bill, to enter into active negotiations with the Corporation 


of Newcastle for mutual running power, and if these could be other- 


wise obtained to endeavour to get parliamentary powers for them in 
the ensuing session. This Compsny had ioformed the Corporation of 
Wallsend that they had been for some time past in active negot‘ations - 
on the subject with the Corporation of Newcastle, and they had every 
hope that the matter might be concluded to the advantage of both 
the Newcastle Corporation and this Company, without the necessity 
of any parliamentary interference. For the future, without venturing 
to prophesy, he might взу that there was every reason tc hope that 
they would continue to make steady and material progress. 

Dr. Merz seconded, and the resolution was carried unanimous y. 
' The Chairman moved that a dividend of 2 per cent., fies from 
income tax, be declared. 

Mr. J. Н. Armstrong seconded, and the resolution was also carried 
nem. con, 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The ordinary half-yearly meeting of the shareholders in this Com- 
pany was held at the Company's offices, Mr. James Wm. Hill, J.P., 
presiding. | 

The Chairman, in moving the adoption of the report, вм that, as 
compared with the corresponding period of last year. there was an 
increase in the receipts of £60 from passenger aud £8) from goods 
traffic. There was a decrease in parcels and sundiiss of £17. The 
net increase was about £61. The expenditure showed an in^rease in 
the maintenance of way of £39, of motive power of £71 and the 
other items of carriage and wagon repairs brought the total increase 
to £217. If the summer had been favourable there would have been 
a very considerable increase of receipts, but as it was, they ought to 
be satisfied that they had fully held their own, and were able to show 
ап increase—even slight. 

Captain Charles Colthurst-Vesey seconded the adoption of the 
report, which was unanimously carried. 

The Chairman proposed and Mr. William F. Clarke, C.E., 
seconded a resolution declaring that a dividend of 5 per cent. per 
annum be paid on the preference shares. 

The resolution was adopted. 


BLACKPOOL AND FLEETWOOD TRAMROAD. 


The half-yearly meeting of the shareholders in this Company 
was held on Thursday afternoon last week, Mr. Geo. Richardso 
presiding. | 

In moving the adoption of the report and balance-sheet, the Chair- 
man said he thought the shareholders would agree with the Board 
that they were very satisfactory. They had carried for the half-year 
789,020 passengers. an increase of 109,280. The receipts from all 
sources were £10,748. 3s. 1d., as against £9,940. 198. 4d., being an 
increase of £807. 3s. 9d. On turning to the revenue account they 
found an increase in income of £789. 23. 8d., but on the other side 
there was an increase in expenses of £473. That was accounted for 
by a compensation case in which £300 had been paid, and also by an 
increase in the amount of rates and taxes. 

Mr. Barningham seconded, and the resolution was carried 
unanimously, 


NEW COMPANIES REGISTERED. 


— 


International Sprinkler Company. Limited. — Capital, £100. 
Object: to carry on the business of mechanical and electrical 
engineers, etc. 

Carlton Motor Company, Limited.— Capital, £800. Objects: 
to manufacture and dealin motors, cycles, automobiles, and locomo- 
tives or stationary engines of every description, and to carry on the 
business of electrical engineers, manufacturers of, dealers in and 
generators, storers and suppliers of electrical and other power, etc. 

Sybry, Searls, and Co., Limited, Cannon Steelworks, Sheffield. 
This business, which was established more than half a century ago, 
has been converted into a private limited liability company. The 
managing directorship has been taken up тк Victor F. J. Tlach, 
for many years intimately connected with Messrs. Bohler Bros. and 
Oo., Styrian Steelworks, Sheffield, and he will be joined on the Board 
by Mr. Edward О, Ibbotson, F. O. S., who will undertake the manage- 
ment of the works. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


Macao.—The Colonial Office at Lisbon invite tenders for the electric 
lighting of Macao. Tenders by Oct. 21. 

Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Queensland.—The Deputy Postmaster-Genoral af Brisbane invites 
tenders for the supply of material for the postal and telegraph service 
by Sept. 30. 

Рахів. The Post and Telegraph Department, Rue de Grenelles 103, 
invite tenders for (1) 190,000 ko. bronze or copper wire and 94,000 
joints, and (2) 12 kilometre submarine telegraph cable. 

Beszterozehanya (Neusohl, Austria).— Tenders are required by 
the municipality for instilla'ion, buildings, etc., of a central station 
of a mioimum capacity of 600 h.p. Tenders by Aug. 31. 

.— Ihe Corporation invite tenders for supply of all 
fittings for installing the electric light into the memorial halls in 
Bennochy-road. Tenders by Sept. 12. See advertisement. 

Madrid.—The Post and Telegraph Department require tenders for 
a telephone system in communication with the principal central 
station in San Lorenzo del Escorial and sub-central stations in Cerce- 
dilla. Tenders by Sept. 6. 

Dubiin.—The Port and Docks Board invite tenders for the supply 
of a 100-ton electric crane. Specification can э obtained at the office 
of the engineer to the Board, Mr. John P. Griffith, M.I.C.E., East- 
wall, Dublin. Tenders by Oct. 5. | 

Haokney.—The Council invite tenders for are lamps and pillars 
and distributing mains. Forms of tender, etc., may be inspected at 
the office of Mr. Robert Hammond, M. I. O. E. 64, Victoria-strect, 
Westminster, S. W. "Tenders by 4 p.m. on 31st inst. 

Linlithgew. The County Council invite tenders for lighting the 
Uphall special lighting district by eloctricity. A plan will be 
rxhibited in the office of Mr. J. G. B. Henderson,’ district clerk, 
Linlithgow, from whom all particulars may be obtained, 

Worthing.—The Corporation invite tenders for the reconstruction 
of their storage battery at the electricity works. Specification of the 
work cau be obtained from Messra. Burs'all and Mogkhous», 14, Old 
Queen-street, Westminster. Tenders by Sept. 7. See advertisement. 


Shanghat—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
Ja ae re emi Fraugaise de Shanghai. Particulars may be obtained 
from l'Office National du Commerce Extér.eur, Rue Feydeau, 3, 
Paris. 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Each car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 

Utrecht. The Town Council will receive tenders for supply and 
erection of a central electric establishment for lighting, power supply, 
and working tramways. Contract, conditions, eto., to be obtained at 
the ‘‘ Gemeente Secretaire " of Utrecht, on psyment of 5fl. (83, 4d.). 
Tenders by Oct. 1. 

Eadoliffe.—Tle Urban District Council invite tenders for the 
supply and laying of tramway and lighting feeders, distributing and 
pilot cables, conduits and accessories. Specification, etc., may be 
obtained from Mr. S. Mills, c'erk to the Council. Tenders by Sept. 5. 
See advertisement. 

Southend-on-Sea.—The Corporation invite tenders for steam 
dynama, boiler, and condenser, Specification, etc., may be obtained 
f.om Mr. W. E. J. Heenan, M.I.E.E., borough electrical engineer 
апа general manager, Southend-on-Sea. Tenders by noon on Sept. 14. 
See advertisement. 

Bermondsey.—The Borough Council invite tenders fur the erection 
of buildings in connec ion with ext-n:sjoos t» the dust destiuctor 
house, el«cteio light station, boiler-houre, erc., at the Councit’s works 
nar of town hall. Specificarioos, etc., can b; obtined at the Town 
Hall, Spa-road, S. E. Tenders by Sept. 8. 

Launoeston (Tasmania).—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
eagineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.O. Tenders by Sept. 28. 

Madrid.—Tenders are invited for a concession for a telephone 
xystem with a central station at Pala:nós and subsidiary stations at 
Sin Feliú de Guixols and Palafrugell. A deposit of 2,000 pesetas js 
r quired, and t«nders must be presented within 50 days from Aug. 14 
t^ the Registry of the Directorate of Posts and Telegraphs, 10, Oallo 
de Carretas, Madrid. 

Manchester.—For the supply of points and crossings, for tho 
Tramways Committee. Specifications, etc., may be obtained from 
Mr. J. M. M'Elroy, general manager, Tramways Department, 55, 
Piceadilly, Manchester. Tenders, addressed to the Chairman of the 
Tramways Committee, 55, Piccadilly, Manchester, must be received 
by 1 p.m. on 29th inst. А 

Pictermaritzburg.—The Corporation invite tenders for the 
supply, delivery, and e'ection of the necessary poles and overhead 
equipment for about 54 miles of tramway route. Specifications may 
be teen at Messrs. Mordey and Dawbarn, 82, Victoria-street, S. W. 
Tenders to Messrs. Ford Bros., 12, Southampton-street, Fitzroy- 
square, W., by Sept. 7 (noon). 

Edinburgh.—The Council invite tenders for the following works in 
connection with the proposed extension of Macdonald-road electric 
power station: (1) building works, including excavator, mason, brick, 


joiner, slater, plasterer, plumber, and glazier's work ; and (2) smith 
and ironfounder's work. Tenders must be sent to Mr. R. Morham, 
city architect, by 10 a.m. on Sept. 14. 

London, 8.E.—The London County Council invite tenders for the 
supply, delivery, and erection in the electricity generating station to 
be established by the Council at Greenwich of four 5,000-h.p. vertical- 
horizontal steam-engines, each suitable for driving a three-phase 
generator. Particulars, etc., may be obtained at the County Hall, 
Spring.gardeos, S. W. Tenders by 10 a.m. on Oct. 6. 

Batley.—The Corporation invite tenders for the mason, joiner, 
panier, plasterer, slator, painter, heating engineer, and electric 
ighting engineer's work respectively, in erection aud completion of 
additions to the present town hall. Plans and Spei ann. etc., can 
be seen, and bills of quantities obtained at tbe offices of Messrs. 
Walter Hanstosk and Son, architects, Branch-road, Batley. Tenders 
to be sent to Mr. J. H. Craik, town clerk, by noon on Sept. 4. 

Birmingham.—The Tramways Committee require the names of 
contractors who are desirous of tendering for the supply and delivery 
of materials and fittings as follows: (Section A) manganese steel points 
and crossings ; (B) tapered steel side poles and bracket arms; (C) 
suspension ears, pull-offa, section insulators, and other overhead 
materials ; (D) hard-drawn copper trolley wire and stranded steel span 
wire, Mr. John Pries, city engineer, Council House, Birmingham. 

Stoke-upon-Trent.—The Corporation invite tenders for the supp] 
and erection of tlie following plant in connection with the proposed 
electricity and destructor works : (Contract 10, Section A) pipework ; 
(B) non-conducting covering ; (C) water-softening plant. Persons are 
at liberty to tender for any single section. Specifications, etc., can 
be obtained from Mr. P. J. 8. Tiddeman, Field-place, Stoke-upon- 


Trent. Tenders to Mr. Jno. B. Ashwell, town clerk, Town Hall, 
Stoke-upon-Trent, by 5 p.m. on Sept. 11. 
RESULTS OF TENDERS. 
the tender of 


Bray.—The Urban District Council have кер 
Mr. Fraser for bridging culvert at electric light works, at £22. 5s. 

. Grimsby.—The tender of Messrs. Hewins and Goodhand for the 
building of the new sub-balancing stations in Riby square for £589 
has been accepted. | 

London.—The British Thomson-Houston Company have received 
the contract for the entire clectric control equipments of the Metro- 
politan District Railway. 

Aberdeen.—The County Council have accepted the tender of 
Mr. J. F. Anderson, at £109, for the work of fitting up the Oounty 
Buildings with electric light. 

Cardiff.—The tender of Messrs Beames and Nephew, Violet-row, 
at £1,972. 10s., for new electrical department for lupus treatment, 
etc., at the infirmary, has been accepted. 

Dewsbury.—The Town Council have accepted the tender of Messrs, 
Robb and Mitchell, Ossett, at £634. 17s. 4d., for electric mains and 
switchboard at the new infectious diseases hospital. 

Brighton.—The Town Council have accepted the tender of the 
Reason Manufacturing Company, Lewes-road, for the supply of meters 
for one year from Sept. 1, at £2. 6s. per meter for siphon-tube type, 
and £1. 17s. for single-tube type. 

Ipswich,—The Town Council have accepted tho tenders of the 
British Westinghouse Electric and Manufacturing Company for the 
supply of a combined motor watering and track-cleansing car at 
£864. 6s., and for a telescopic car and breakdown wagon at £70. 

Crete.— Several tenders have already been received for the electric 
lighting of Cenes, including one from a German resident їп the town, 
specifying not only the electric lighting of Oanea, but also an electric 
train between Сапев and Halepa, and a possible extension to Suda, 


BUSINESS NOTES. 


TRACTION, 


Bournemouth.—The Corporation Tramways Bill has received the 
Royal assent. 

Axminster and Lyme Rogis Light Railway.—This line was 
opened on Monday. 

Brighton.—It is proposed to lay tramways at an early date on the 
Dyke-road and North-road routes. 

Tanat Valley Light Railway.—Monday, Oct. 1, has been pro- 
visionally fixed for the formal opening of this railway. 

South London.—The electrification of the London County Council 
tramway through Southwark to Greenwich is now rapidly approaching 
completion. 

Keighley.—The Tramways Committee suggest that double lines be 
laid the whole length of the route in the reconstruction and extension 
of the tramways to Stockbridge. 

Rochdale. — The negotiations between the local authorities and the 
Bury, Rochdale, and Oldham Tramways Company are reported to have 
ended without an agreement having been come to. 

Bradford.—Mr. Spencer, the manager, has submitted proposals, 
which have been ре by a sub-committee, with a view to meeting 
certain grievances which the men desire remedying. 

Central Wilts.—The Light Railway Commissioners are expected to 
hold an enquiry at the end of September or the beginning of October 
into the application for a light railway order for this. district. 

London County Council Tramways Manager.—Over 100 
«рео have been received by the London County Oouncil for 
the vacant post of manager for their tramway system in South London. 
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Leeds.—The Tramways Oommittee are encouraging their motormen 
to drive carefully, having decided to give all drivers who avoid 
accidents a bonus of 4d. per hour in addition to their wages, payable 
guarterly. 

Leith.—A large meeting of merchants was held on Theeday after- 
noon, when a resolution was passed by an overwhelming majority 
urging the Town Council to complete the purchase of the tramway 
system in the burgh. 

Audenshaw.—The work of 1 ying the track for the electric cars 
from Audenshaw to Ashton is proceeding satisfactorily, and in a very 
short time there will be a thorough system of electric trams from 
Ashton to Manchester. 


Rowley Regis. The Light Railway Commissioners have submitted 
to the Board of Trade for confirmation an order made by them for the 
construction of light railways in the urban districts of Quarry Bank, 
Brierley Hill, and Rowley Regis. 

Wrekenton.—Oonsiderable interest has been aroused in the 
district by the running of a trial tramcar. The lines are almost 
completed ; only the sidings want finishing. It is expected that the 
trams will be in full swing early in September. 

ford. During the week the first of the roofed tramcars which 
are to b» introduced to London by the District Council will be running. 
The covers are of wood, with glass ends and movable glass sides, 
Smoking is to be permitted within the structure. 

Aberdeen.—The Town Council have by 22 votes to 8 adopted the 
Tramways Oommittee’s report, recommending that 4d. fares should 
be introduced in Union-street in two blocks—from Oastle- street to 
Crown-street and from Orown-street to Holburn-strect. 

Birkenshaw.—It was reported at the last meeting of the District 
Oouneil that the British Electric Traction Company had placed the 
order for the construction of the lines in Birkenshaw, and that they 
had agreed to use granite setts for the paving in the district. 

Motorcabs.—The London Express Motor Service, Limited, have 
decided to place 50 motor-driven hansom cabs on the streets of London 
in about three months’ time. The new cab has a 12-h.p. petrol motor, 
and is geared to travel at a speed not exceeding 24 miles an hour. 

Lowestoft.—Since the opening day (July 22) the trams have carried 
396,859 passengers, and the receipts have been £1,909. 3s. 4d. Last 
week’s receipts amounted to £363, and 79,708 passengers were carried, 
a slight falling off from the previous week’s figures, due to the bad 
weather. 

German Rails.—4A councillor has given notice of a motion which 
he will move at the next meeting of the Birmingham City Oouncil in 
October, regretting that the Tramway Committee have thought it 
necessary to purchase tramrails from abroad at a time when the British 
imdustries need support. 

Southsea.—The abnormal downpour of rain at the beginning of the 
week was responsible for considerable dislocation of the electric tram- 
way traffic, several of the main streets being flooded. On some routes 
the service had to be temporarily stopped, and on others a through 
service was only maintained with difficulty. 

Italian Railways.—A Rome correspondent says that the railway 
between Milan and Varese has been adapted for electric working, and 
а few experimental runs have been made at a speed in places of 
72 miles an hour. The Mediterranean Company is shortly to establish 
a regular service covering the distance in 45 minutes. 

Kirkcaldy.—The new electric cars for the extended route have now 
been delivered, and are running at intervals on the initial route with 
satisfactory results. The cars, five in number, are slightly different 
in construction from those previously running. The new route is 
expected to be opened about the middle of October. The route will 
be lighted by arc lamps. | 

Inquest.—Mr. J. F. Price, county coroner, has held an enquiry 
into the cireumstances attending the death of Robert Smith, а child 
three years of age, who was killed by an electric car in Failsworth 
on Sunday night. The jury returned a verdict of accidental death, 
suggesting that the Corporation should be recommended to have more 
effective guards on the cars. 

Bury.—4A special meeting of the Town Council has been held for 
the purpose of passing а resolution authorising notice to be given to 
the Bury, Rochdale, and Oldham Tramway Company requiring the 
company to sell those portions of their undertaking within the 
borough which were authorised under the extension order of 1882. 
The resolution was adopted. 

West Cumberland. —At the last meeting of the Egremont Urban 
District Council the clerk said he had received а copy of the West 
Cumberland Tramways Act. They petitioned against the Bill, and he 
was pleased to say the clauses that they agreed upon had been 
inserted. They might look upon it as very satisfactory. They had 
reduced the charge for electricity from 7d. to 5d. per unit. 

Paris Metropolitan. —4A Paris telegram dated Aug. 21 states that 
a short-circuit occurred on the Metropolitan Railway the previous 
night on train No. 48, which was one of those concerned in last week’s 
disaster. As soon as the defect was noticed the train was emptied, 
but most of the passengers, instead of waiting for the next train, 
left the station, preferring to continue their journey by omnibus. 

Glasgow.—A mass meeting of Corporation tramway workers was 
held at midnight on Saturday to discuss the refusal of the Tramways 
Committee to recognise the union and the rejection by the committee 
of the application by the men regarding "up hours and extra 
payment for Sunday labour. Resolutions were adopted in favour of 
again approaching the committee urging them to recognise the union. 

Rio de Janeiro.—Dr. Carlos Cesar de Oliveira Sampaio and 
Antonio Julio de Oliveira Sampaio have obtained a concession for the 
construction and working of а metre-gauge underground electric 
railway from Rio de Janeiro to Nitheroy. Amongst the provisions of 


the conceesion is the exemption from import duties of the material for 
the construction of the railway and for the first three years of its 
working. 

Eastbourne.—Already two motor "buses of the Milnes-Daimler 

pe are running on the streets of this fashionable seaside resort, and 
another vehicle was ex to be delivered this week. A fourth 
"bus may be expected shortly, the Electric Lighting Committee having 
arranged with the company for its early delivery. The new "buses 
will have twin tyres, the single tyres on the first vehicle not having 
proved altogether satisfactory. 

Dewsbury.—The electric cars from Dewsbury to Oleckheaton 
market-place, via Heokmondwike and Liversedge, have commenced 
running. At a meeting of the General Purposes Committee it was 
stated that after conferences of representatives of the Dewsbury and 
Ossett Corporations and the Soothill Nether District Council, a pro- 
posal in favour of constructing an electric tramway between Ossett 
and Dewsbury had been agreed upon. 


Heywood. —4A special meeting of the Town Oouncil has been called 
for Sept. 28 for the pu of taking into consideration a resolution 
that so much of the undertaking of the Bury, Rochdale, and Oldham 
Tramway Company, Limited, authorised by the Manchester, Bury, 
and Rochdale 1 (Extension) Order, 1882, as is within 
borough of Heywood shall be purchased by the Corporation on the 
terms specified in Section 43 of the Act. 

Bankfoot Light Railway.—The Light Railway Commissioners 
have submitted to the Board of Trade for confirmation an order made 
by them reviving the powers granted and extending the period limited 
by the Bankfoot Light Railway Order, 1898, for the compul pur- 
chase of lands, and extending the period limited by that order for the 
completion of the railway and works by that order authorised. Objec- 
tions must be lodged with the Board of Trade by Sept. 14 next. 


Competition.—Mr. T. H. Jackson, speaking as chairman at the 
half-yearly meeting of the Wirral Railway Company, attributed the 
decrease in the ger traffic to the competition of the electric 
tramways, through. which the company had lost at least 25 per cent. 
of their New Brighton traffic. So far the electrified Mersey Railway 
had not brought them any great advantage. Mr. Jacken also 
hinted at the early adoption of self-propelled motors on the Wirral 
Railway. | 

Southport Railway.—The building of the transforming station 
which is being erected at Birkdale in connection with the electrifica- 
tion of the Lancashire and Yorkshire Railway line between Liverpool 
and Southport is now, completed, and is waiting for machinery, which, 
it is expected, will arrive in about а fortnight. At the Formby power 
station the boilers are being placed in position. Gangs are working 
on the line itself both towards and away from Southport, and in 
about a fortnight the work on the line between Southport and Fresh- 
field may be completed. 

Metorcars on Railways.—The Great Western Railway Compan 
have inaugurated a motorcar service between Helston and the Liard. 
The cars are each of 16 h.p., and are known as the Constatt- Daimler, 
and are provided with Sims Bosch magneto ignition, with automatic 
inlet valve governed on the throttle. There аге four gears and reverse, 
while the speed is from 16 to 4 miles per hour. The engine is fed with 

etrol from а tank at the back, capable of holding 14 gallons, sufficient 
or & journey of 140 or 150 miles. Each car, which costs £800, is 
capable of seating 20 persons, and weighs about two tons. 


Northampton.—The work of converting the tramways to alectr 
traction is being expedited as quickly as ible, e time for 
sending in tenders for the work npud on Saturday, and about 100 
tenders have been received. The tenders cover the cost of generating . 
stations, overhead equipment, the permanent way, the cars, cables, 
etc. The estimate of the surveyor (Mr. W. Fidler) in his original 
report on the work was that it would cost £85,000, and there is not 
much likelihood that this estimate will be exceeded. The Tramways 
Committee are not likely to arrive at a definite decision for about & 
fortnight. 


Safety of the Tube.—Apropos of the Paris Tube disaster, the 
general manager of the Central London Railway has beon explaining 
to a correspondent the safety precautions adopted on the Twopenny 
Tube.” We gather that it is proposed to equip the trains with tele- 
pones as an additional precaution, so that in ‘сазе of accident the 

river can communicate with the nearest station. It may be men- 
tioned that the electric lighting of the tube is independent of the 
working current, so that in case of the current being cut off the 
illumination would remain. In addition, oil and gas are provided 
should the lighting current fail. 


Electric Locomotives. — It is героев that the steamship 
„ Rogeley," which left New York recently for various South African 
ports, took out what will probably be the first electric locomotive to 
enter the Dark Continent. The locomotive, which was manu- 
factured by the C. W. Hunt Company, of West New Brighton, N.Y.. 
is shipped tu the order of the De Beers Consolidated Mines, Limited, 
for use on one of their plants. The locomotive, says South African 
Exports, is of the latest storage battery type, standard throughout, 
with the exception of the gauge of the wheels, which is special, to 
suit the track now in use at the mines. 


Additional Traffic Returns.—Anglo-Argentine, £1,644 increase; 
Barcelona Ensanche y Gracia, £205 increase ; Barcelona, £122 decrease ; 
Brisbane, £34 increase (month of July, £10,160, increase £4); 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £522 increase 
(month of July, £13,269, increase £1,142); Calcutta, £471 increase ; 
Cape Town (month of April), receipts £16,003, “риш £8,513 ; 
Isle of Thanet Electric, £153 decrease; Mexico Electric (month of 
June), receipts £46,270 ; Perth Electric, £122 inerease ; Port Elizabeth 
(month of April), receipts 24,292, expenditure £2,281, 


THE ELECTRICAL ENGINEER, AUGUST 28, 1903. 835 


had piled up debts of about 300 millions sterling on the security of 
the local rates, and which were increasing their indebtedness to an 
almost unlimited extent, had been apprehended by the controllers of 
the great banks. As regarded London traffic, the Alderman referred 
to the Royal Commission sitting on the subject, and said that on the 
members’ return from their investigation of American traffic the 
omnibus traders would submit their solution of the problem of 
London traffic. They trusted that the members of the commission 
would recognise what the omnibus service had done, and could do, to 
facilitate intercommunication.. At present the company had one 
motor omnibus, the license for which was under the consideration of 
the authorities. He trusted that at the next meeting he would be 
able to give the shareholders some account of its working. The two 
main pointa to consider on the subject of motors were safety and 
economy of working. 


Birmingham.—aA special meeting of the Tramways Committee was 
held on Wednesday, when Mr. Allen Baker, the newly-appointed 
engincer and general manager of the tramway scheme, was present, 
and was warmly welcomed. Tenders for the construction of the new 
tram-sheds in Elkington-street were examined. The committee also 
had under consideration the of car to be used on the Aston line 
and after a long discussion a definite choice was made. With regard 
to this point, Mr. Joseph Ansell and the engineer to the Aston 
Tramway Oommittee attended on behalf of the Aston District 
Council to arrange, as far as possible, for the adoption of a 
uniform type of car and rail in connection with the whole 
of the Aston route. The committee approved of a car similar in 
construction to that now in use on the Bristol.road route, with 
the exception that is is built on bogie trucks instead of on the 
four-wheel principle. At the close of the discussion, which lasted 
over two hours, Álderman Beale asked if there was anything to be 
said in regard to the German tramrail controversy. Mr. Beale said 
he could only say that the rails were being obtained from the well. 
known British firm of tramway contractors, Messrs. Dick, Kerr, and 
Co. There is no doubt," added Mr. Beale, that English manu- 
facturers cannot turn out а tramrail equal to that obtainable from 
abroad at the price." If the City Council did not desire chem to buy 
in the cheapest market, they must say so. 


District Railway Electrification.—As will be seen from our 


Mariborough.—Upwards of £2,000 has been guaranteed in Marl. 
borough and district towards the cost of the proposed light railway 
from e to Marlborough. The scheme is so framed that the line 
from Marlborough to Hungerford may be dropped if necessary. The 
Light Railway Commissioners are expected to hold their enquiry at 
the end of next month. Mr. Cecil Brown, the engineer, has suc- 
ceeded in making an amicable arrangement with the landowners. The 
estimated cost of the line per mile trom Calne to Marlborough is 
£10,500. An assurance has been given that providing the order is 
obtained there will be no difficulty in finding the capital. | 


Greenwich. —Addressing the shareholders at the half - yearly 
ordinary meeting of the London, Deptford, and Greenwich Tramways 
Company on Tuesday, Mr. George Ennis, alluding to the sale of the 
rn to the London County Council, stated that Sir Frederick 
Bramwell had been appointed arbitrator by the Board of Trade to 
settle the price to be paid by the County Council under Section 43 
of the Tramways Act, 1870. It was expected that Sir Frederick, in 
whom both parties had every confidence, would hold his court in 
October, but no definite date had as yet been fixed. The Board would 
convey to the shareholders the rough result of the hearing at the 
earliest possible date, апа ab the next meeting they would, it was 
anticipated, be able to announce what the proprietors might expect to 
receive in the way of the return of capital. 


Upper Norwood.— After opposing the introduction,of tramways 
when first mooted, the people of Upper Norwood have suddenly 
changed their view, and are now clamouring loudly for their intro- 
duction. А canvass of the district recently made resulted in a 
majority of more than three to one in favour of an extension of the 
existing lines from Thornton Heath to Upper Norwood, and from 
Herne Hill to the Orystal Palace. Such extensions would put the 
people of the neighbourhood in tramway communication with the 
centre of London on one side, апа with Croydon on the other, and 
render them less dependent than at present on а none too satisfactory 
train service. It Бак: been zesolved, subject to the Deptford and 
Lewisham Councils paying half the cost of widening the roads in 
their areas to proceed with the deferred tramway through Brockley 
from Lewisham to Forest Hill, which will also link up the Orystal 
Palace district by means of the South London system with Greenwich, 


Woolwich, and tho riverside towns. | ты abe ray 55 
р А ; ‘Tenders Accepted columns, an importent decision has been made 
. the quarterly menting of the Town Counci the | y the Underground Electro Railways Company of London, Limited, 
with regard to the various tramway contracts, From this it appeared | in awarding the contract for the entire control equipments for their 
that a sum of over £27,000 had been spent in excess of the amounts | new electric trains on the Metropolitan District Railway to the British 
originally sanctioned, and the total of the contracts was £378,425, of | Thomeon-Houston Company, Limited, of Rugby. The system to be 
which £12,643, lls. 10d. was still outstanding. Mr. Rotter's con- lier ted q тв the Sprague Lhomson-Houston muj/upie-uni6 system, 
cluding remarks were as follows: “I should like to point out that. | It More "i alg rare pie has ут шше ов. their newly- 
this total is considerably less than my original estimate, which was for | ОР 100 line irom Baling arrow, and on whioh, for over four 
£402,050. This ineluded an amount of £6,170 for a car-shed at months past, continuous experiments and competitive tests under 
East Southsea, which has not been used, and also a sum to cover | 181 and normal conditions of traffic have been going on, to ascer- 
general and engineering charges, alterations to pipes and mains, and | tein which of the eh rs sree K о compere wer Mr жын ук 
otker incidental works which could not be carried out under any con- Муен oe eae bili t аге Ba i 11206 м ылы l 6 saiety 
tract nor estimated with any great degree of accuracy. The amount | ? 8 dis t цу 0с contros рнк s UP nal с 
expended under this heading to date has been £10,306, so that, even жем ell tha ою аа О, жн аел А bo Poe 
after giving credit for these amounts, I can claim to have effected a | "98 a all these matters the contract was, as "Limi mentioned, 
saving of r^ 149 on my estimate.” awarded to the British Thomson-Houston Company, Limited. It will 
: be remembered that a somewhat similar series of tests were made 
before the decision was arrived at as to what system of contro! should 
be adopted on the New York underground railways, and the same 
system of multiple-unit train control was decided upon. This system 
may be considered ав the universal d pue in use for operating electric 
railways, it being in use or contracted for by over 22 railways through- 
out the entire world, over 2,000 equipments being at present in use. 
The Metropolitan District Railway, in taking this step, have placed 
themselves in line with other English electric railways who have also 
adopted this system. 

Fares in Glasgow.—An ee ropo on the question of 
halfpenny tramway fares has been issued to the Corporation Tramways 
Oommittee by Mr. John Young, the general manager. As the out- 
come of enquiries addressed to over 50 corporation tramway managers 
throughout the country, he arrives at the conclusion that the opinion 
of the various corporations is not at present generally favourable to 
the adoption of halfpenny fares, although seven of them—including 
Glasgow—have such fares in operation over their whole systems ; nine, 
including Leeds, Halifax, and Ilkeston, have halfpenny fares on 
certain stages; and four or five others issue halfpenny tickets to 
workmen. In Glasgow the halfpenny stago, which is about half a 
mile, was originally one-half of the penny stage, but subsequently 
the penny stage was doubled, while the halfpenny stages remained 
practically as they were originally fixed. Mr. Young gives 
figures showing that one-third of the passengers travel at the 
halfpenny fare, while the receipts from them are 18 per 
cent. ixty-one per cent. of the passengers travel at the 
penny fare, the receipts from them being 69 per cent.; and 

per cent. of the passengers travel at over the penny, the receipts 
from these being 13 per cent. The average fare collected per 
passenger at present is ‘88d. Last year’s accounts show that the 
average cost per passenger was “75d., exactly three farthings. The 
profit is, therefore, only about one-eighth of a penny, which Mr. 
Young considers a narrow enough margin in a business of this kind. 
Investigation further shows, he says, that almost one-half of the 

nny passengers travel little more than a mile, or about the 

istance of two halfpenny stages. The immediate result, therefore, 
of doubling the halfpenny stage, as is proposed, would be to transfer 
about 54,000,000 million passengers from the penny to the half. 
penny fare, with the consequence—taking the 1755 ear's experience 
as а basis—that not only would the surplus of £100,000 be wiped 
out, but the tramways would actually be carried on at a loss. 
Mr. Young accordingly recommends no change in the present 


stages and fares. 


Liverpool —А new form of cover for electric cars is being worked 
out Dy Mr. Bellamy on the lines of the original covers adopted оп 
several of the Liverpool cars. The new cover is constructed on a 
framework similar to the old one, but, instead of the blinds closing in 
the sides of the upper deck, a series of windows is arranged which can 
be lowered or raised as necessity requires in the аще way as the 
window of a railway carriage. The roof is formed of sliding wooden 
partitions, which are so constructed that there is no possibility of 
raindrops making their way through, and in bright, warm weather the 
sections can be opened so as to leave two-thirds of the roof of the car 
open. The improvement, both from the view of convenience and 
comfort, cannot fail to be appreciated. From the point of view of 
gare Beart improvement is also most satisfactory, as it can be fitted 
up at about three-fifths of the cost of the blinds formerly in use. The 
committee are so convinced of the utility and success of the new 
arrangement that they have ordered 20 cars to be fitted with it at 
Lambeth-road works, and these will be placed on the various routes in 
the city in the course of a few days. 

Glosaop.—The formal opening of the electric tramways took place 
in showery weather on Thursday last week, at noon. The lines are 
laid down on the single track and loop plan, and are 5 miles in 
length, connecting Glossop with Hadfield, through Dinting, with a 

rating station between the two places. There is also a branch 
line of about three-quarters of a mile. running from the main route to 
Whitfield. The service will be a 15-minute one from the Hadfield 
terminus, and half-hourly from Whitfield and Old Glossop. Seven 
cars of the double-deck type will ran. On Thursday the whole seven 
cars, gaily decorated, traversed the entire route, the first, or No. 1 
car being driven by the Hon. Mrs. Hill-Wood, of Moorfield, who 
formally opened the service. Notwithstanding the heavy downpour, 
thousands of people oneen the streets to witness the opening. It 
is regarded as quite possible that in the near future Glossop will be 
laced in tramway communication with Manchester, a proposal having 
put forward for the construction of a line connecting with the 
Godley and Hyde system. The tramways were opened for public 
traffic on Friday. 

Lendon Traffic.—At the half-yearly meeting of the London 
General Omnibus Company, the chairman (Mr. Alderman Pound) 
referred to what he called the ‘‘ ill-considered schemes of 5 
trading.” The main question to be considered, he said, was: under 
what circumstances is a municipality to be allowed to go outside the 
province of government and enter into the arena of trade The 
unsoundnpess of the financial position created by municipalities, which 
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Huddersfield.—The Tramways Committee, it will be remembered, 
were recently let in for some £1,700 damages as a consequence of an 
accident which occurred on their electric system. They have now 
sought to protect themeclves against liability for such large sums, 
and visitors to Huddersfield may observe that notices are affixed to 
the seats of the cars, and to various other prominent positions, 
attempting to put a limit to their responsibility in cases of accident 
on the cars, etc. The notice, which ia printed on the backs of the 
tickets also, reads as follows: ‘‘ Important notice to passengers.— 
Issued at reduced fares and subject to the by-laws, and on condition 
that in case of injury from whatever cause arising the total liability 
of the Corporation shall not exceed £25. Except as above passengers 
travel at their own risk.” In order to ascertain an opinion which 
might be regarded as fairly interpreting the law, a local resident 
recently put the case before the Justice of the Peace. The reply given 
in Saturday's issue of that journal is as follows: The local authority 
being the owners of the tramways, and working them, are promoters’ 
within Section 55 of the Tramways Act, 1870, and are under that 
section ‘answerable for all accidents, damages, snd injuries happening 
through their act or default, or through the act or default of any 
person in their employment, by reason or in consequence of any of 
their works or carriages.’ This being a statutory obligation, the 
tramway authority cannot limit their liability in the case of passengers 
in the manner proposed. Even apart from Section 55, the tramway 
authority cannot except or limit their liability for negligence.” The 
committee have instructed the manager to make arrangements for 
carrying а limited number of cycles by tramcars at owners’ risk. At 
last week’s meeting of the Town Council. attention was drawn to the 
fact that the tramways were being subsidised from the rates year by 
year, the amount this year being equal to 7d. in the £ Up to last 
year £58,683 had been drawn from the rates in support of this depart- 
ment. It was also complained that in revenue-producing undertakings 
there was only a balance of £37,000 to the good on a capital expendi- 
ture of over two million pounds. 


LIGHTING AND GENERAL. 


Bnxton.— Tenders are to be obtained for pumps for the electricity 
station. 

Limeriok.-—The Council have obt ined sanction to borrow £60,000 
for electric light. 

Warrenpoint.—The Urban District Council have decided not to 
apply for an electric lighting order. 

Brighton.—Sanction has been obtaiaed to the borrowing of £550 
for the purposes of the electricity undertaking. 

Huddersfield, —The Town Council intend to apply for sanction to 
borrow £7,500 for supplying the township of Linthwaite with 
electrical energy. 

British Iasulated and Helsby Cables.—The directors have 
declared an interim dividend at the rate of 8 per cent. per annum on 
the ordinary shares. 

Lowestoft.—An enquiry has been held into the Town Council's 
applieation for sanction to borrow £2,000 for laying of mains for 
private electric lighting. 

Ossett.—The Town Council are negotiating for the purchase of 
Deanhead reservoir. Other expensive schemes are in view—viz., 
refuse destructor, electric light, and tramways. 

HulL—An enquiry has been held into the application of the Town 
Council for sanction to borrow £47,000 for the establishment of a 
telephonic system fur tlie city and neighbourhood. 

Grimsby.—The Giest Central Railway Company has decided to 
iilaminate the Grimsby fish pontoon by electricity. The company 
have their own generating station near the graving dock. 


Londonderry.—The Corporation have de:ided to forward to the 
Lord-Lieutenaut a protest against the action of the Board of Works 
refusing the Оо: poration а loan in connection with the private lighting 
scheme. 


Quarry Bank (Staffordshire). —The Midland Electric Corporation 
have entered into а contract for the purchase at the Thorns, Quarry 
Rank, of a site for a power station for the supply of electricity in the 
district. 

Norfolk. —The Connty Council have decided to apply for sanction 
to a loan of £500 for fitting up in the old asylum a system of fire-alarm 
bells, call pointe, telephones, tcll-tals stations, ward bells, and bell 
pushers. 

Electro Institute, Limited —This Com) any has tein registered 
with а capital of £6,000, the object being to сату on the business 
of medical electric sh eialists. Registered o£co: 26, Charles-street, 
Haymarket, W 

Malton.—The Northern Counties Electricity Supply Company have 
decided to erect a generating station at Norton. ‘The Malton Urban 
District Oouncil object to the establishment of a station ut Norton, as 
the original order specified Malton as the site. | 

Newcastle.—The Newcastle Guardians have received a report in 
favour of the entire rclighting aud heating of the union workhouse at 
я cost of £15,000, the scheme to include electric lighting and the 
heating of the house by hot water instead of steam. 


Soarborough.—The Streets and Buildings Committee of the 
Corporation list Friday adopted a recommendation of the Streets 
Sub-Committee to ask the electric supply company if they would be 
prepared to light the streets from Falsgrave to Sandside with elec- 
tricity and at what price. The lights, if erected, will be placed on 
the tramway poles. 

Hove.—The Telephones Committee have approved the engineer's 
revised estimate of the cost of telephoning Hove underground ; also 


application is to be made for sanction to borrow a sum of £4,691, 
instead of the sum of £3,000 previously applied for, to defray the 
cost of laying ducts and constructing other works in Hove for extend- 
ing the esleghonie undertaking to that borough. 

Recent Publications. — ''Continuous- Current Dynamos and 
Motors, and their control,” by W. R. Kelsey, B. Sc., A. I. E. E., 
440 pp.: price 5e. net, t free; see advertisement. Journal of 
the Institution of Electrical Engineers,” edited by W. G. McMillan, 
secretary, part No. 163, price, 5s.; published by E. and F. N. Spon, 
Limited, 125, Strand. For contents see advertisement. 


Injectors.—Messrs. Holden and Brooke, Limired, Sirius Works, 
West Gorton, Manchester, have just issued two new illustrated cata- 
logues—viz. : List 37 (Section 1), injectors for boiler feeding by means 
of live steam—dealing with the firm's pattern 8 one-movement self- 
acting injector and other standard patterns. List 39 (Section 3) non- 
lifting injector—dealing with pattern О non-lifting injectors for feeding 
low-pressure boilers. 

Barnstaple.— At the last Town Council meeting a statement was 
made with regard to the cost of electric light production per unit 
from Jan. 30 to Jane 24, and from Jane 24 to July 21. For the first- 
named period the cost was 2:9d. per unit, and for the second period 
28d. per unit. The Council charges consumers 6d. per unit to 
provide for interest and redemption of capital, so that it seems the 
unde: taking will provo a success. 

British Thomson-Houston Company.— We are informed that this 
company has recently organised a new department, termed the Local 
Companies Department, to handle its extensive business in connection 
with traction, lighting, and power schemes in various parts of the 
country, and has appointed as manager of this department Mr. A. W. 
Jones, who has been on the British Thomson-Houston Company's 
staff since its formation, and for the past three years has acted as 
assistant manager. 


South 8110143. — The balanoe-sheet of the past year's working of 
the electric lighting undertaking shows a considerable improvement 
on previous years in actusl profits. After meeting all current 
5 and payments in respect of capital and interest, there is a 
balance to the good of over £1,100. At the list meeting of the Electrical 
Committee it was decided to place £800 of this sum to the credit of 
the rates, £200 to reserve funds, while £160 will be carried forward. 
The reserve fund will thus be increased from £2,300 to £2,500. 


Caversham. —A special meeting of the Urban District Council was 
held last week to consider а recommendation of the whole Council 
that a public meeting of the ratepaycra bs called to ascertain their 
opinion as to the advisability of applying to the Board of Trade in 
the coming session for a provisional order under the Electric Lightin 
Acts for а supply of electricity for Caversham. А motion was qued 
to the effect that the Council do not apply for a provisional order in 
tbe coming session, and that the public meeting of ratepayers be not 
called at present. 

Acoidents.—At Cardiff last week tho underground electric lighting 
cables became ignited, and the fire was only got under after a portion 
of the cables had been severed, and consequently the elestric light in 
the offices in the centre of the town went out when the current was 
temporarily cut off. On Friday, after the workmen had completed 
their day's work and left the premises, a steam pipe exploded in con- 
nection with a boiler at the Kensington Central electric 1 ghtipng station, 
which is situated close to the West Brompton Station ct the District 
кү Fortunately, по опе was iojared, ani the damage caused 
was only slight. ` 

Catalogue.—The Liverpool Electric Cable Company, Limited, 
Vauxhall-road, Liverpool, have just issued a new price-list of their 
manufactures including manufactures of vulcanised-rubber electri¢ 
light and power cables, pure rubber-insulated cables, aerial cables, 
flexible cords, and dynamo wires. We are informed that the rubbe 
used is manufactured on the firm's premises, and that Mr. Robert 
Taylor, who is in charge of the works, hai had more than 25 years’ 
experience in the manufacture of rubber and éleetrio light cables. 
Mr. Taylor was with Messrs. W. T. Glover and Oo., of Salford, Man- 
chester, and their successors, when they were convertel into a limited 
liability company, for a poriod of 11 years, seven of which he was 
works manager. Mr. Samuel Hartford, who is in charge of the com- 
mercial part of the business, was also with Messrs. Glover aud C». for 
15 years. 

Stock Exohange.—The Stock Exchange Committee has appointed 
Sept. 2 special settliog day for County of London and Brush 
Provincial Electric Lighting Company's provisional certificates 
(fully aud partly psid) for £250,000 44 per cent. second 
debenture s‘ock, aod Sept 10 for British Westinghouse Electric 
and Manufacturing Company's further issue of 100,000 6 per cent. 
preference shares of £5 each fully paid, Nos. 375,001 to 475,000, 
and have ordered the atove-mentioned securities and also Edmund- 
son’s Electricity Corporation’s further issue of 2),00) ordinary shares 
of £5 each, fully paid, Nos. 50,001 to 70,000, to be quoted in the 
official list. Applications have been' made to the Exchange Com- 
mittee to appoint a special settling day in Marconi’s Wireless Tele- 
graph Company’s further issue of 39,028 shares of £1 each fully paid, 

os. 157,084 to 196,111; and to allow the following securities to 
be quoted in the official list: Estern Extension, Australasia, ani 
China Telegraph Company’s further issue of £282,400 4 per cent. 
mortgage debenture stock, and Eastern Telegraph Company's further 
issue of £302,169 4 per cent. mortgage debenture stock. 

Aberdeen.—The Lighting Sub-Committee of the Town Oouncil 
recently visited various parts of the town with a view to consider- 
ing whether any improvements were required in the matter of street- 
lightiag. They were much pleased with the new lighting arrange- 
ments alongside Westburn-road. Lamps, in which are used four 
different sets of burners, have bean erected in Westburn.road and 
Burnside- road by way of experiment with a view to deciding which 
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type should be recommended for future use, The erection of а 
number of additional arc lamps has been authorised. 


Clydebank.—The Town Council have to issue a plébiscile 
paper to the electors on the question as to whether the burgh should 
or should not carry out its own electric light provisional order. 
Statistics are to be added showing what has been done by other burghs 
of similar size to Olydebank which has municipalised the electric light 
supply. According to Messrs. Kincaid, Waller, Manville, and Dawson's 
report a 1 expenditure of £34,510 for the whole or extended 
scheme will be required. The annual expenditure, including interest 
on sinking fund, would be £3,185, and the revenue from lights, refuse 
destroyed, and clinker sold at £3,433. 

Huddersfield.—The borough electrical engineer's last report is as 
follows: Number of consumers: August, 1,806; July, 1,795 ; increase, 
ll. Lamps connected: August, 125,417; July, 124,462; increase, 
965. Units metered: July, 1903, 100,754 ; corresponding period last 
year, 61,711 ; increase, 39,043, equals 63 per cent. The Bill confirm- 
ing the Linthwaite electric lighting provisional order has received 
Royal assent, and the Council have approved the borough electrical 
engineer's plans and estimates for purposes of supplying electricity 
within the Linthwaite district, and will apply for sanction to borrow 
the sum of £7,500 for the purposes of carrying out the work. 


Whitehaven.—4A local paper says the Harbour Commissioners have 
pre to levy 2d. а ton on vessels for lighting. The lighting of the 
bour has lately cost from between £ and £300 to somewhere 
about £400 for electricity. For the year ended Dec. 31, 1902, 
74 vessels in the foreign trade, totalling 52,913 tons register, entered 
this port, and in the coastwise trade there were 1,541 vessels, totalling 
155,210 tons register. The whole of this tonnage—208,125 tons—ac 
2d. a ton yields a revenue of £1,734. 7s. 2d. This statement suggests 
several ideas, but the only one that need be followed at present is that 


there is & very ample margin here between iucome and expenditure, 
and that at all events the harbour ought to be well lighted for the 
money. 


Hornsey.—At the last meeting the Urban District Council con- 
sidered а report from the special committee as to the supply of 
electricity dealting with a report of the consulting engineers, Messrs. 
R. Hammond and Son, on extensions necessary in the immediate 
future. They recommended that the works covered by estimate 
No. lin the report be immediately proceeded with, that the mains 
and services included under estimate No. 5 be laid, and provided as 
circumstances may require, that the other works be undertaken when 
determined on by the Council, and that application be made to the 
Local Government Board for their sanction to the borrowing, as may 
be n , of the total sum of £61,050.” Inthe end the recom- 
mendation reduced to £35,898 was agreed to. 


Wigan.—In order to moet the increasing demand for electric current 
both for lighting and power purposes, the Oorporation have erected 
at the Bradford-place station a new engine and generator of the latest 
type, which forms the largest set installed at the works up to the 

resent time. The engine is one of 700 кр and was manufactured 

y Meesrs. Willans and Robinson, of Rugby, whilst the generator 
was constructed at Messrs. Dick, Kerr, and Co.’s works at Preston. 
On Tuesday last week the new plant was set in motion by the Mayor 
(Councillor Richard Johnson, J.P.), who said that the selection of 
Mr. Slevin as borough electrical ‘engineer had been entirely justified, 
and the appointment had in every way been a success. The condition 
of the works at the present time was in Y sense eminently satis- 
factory, and was a credit to Mr. Slevin and the town. 


London Gezette.—The partnership heretofore subsisting between 
Alfred Slatter and Richard George Goatcher, carrying on business as 
art metal workers and electrical engineers at No. 11, Buckingham- 
street, Strand, and No. 154, Bellenden-road, Peckham, London, 
under the style or firm of Alfred Slatter and Goatcher, has been 
dissolved by mutual consent from Sept. 30, 1902. A petition for the 
winding up of the Electric Tramway Trusts, Limited, was presented 
to the Еа гоа of Justice on Aug. 20, 1903, by William Bratby, 
of Alton ge, Hale Bowden, Cheshire. The Electric Lighting 
and Fittings Corporation, Limited, Liverpool, is to be wound up 
voluntarily, and Mr. Simon Jude, chartered accountant, has been 
appointed liquidator. The first meeting in the estate of John Pierre- 
pont Child, electrical ongineer, of 150, Powis-street, Woolwich, and 
100, Piedmont-road, Plumstead, Kent, will be held at 12 noon on 
Aug. 51, 1903. 

Redditoh.—The Urban District Council on Tuesday conferred with 
Mr. Monkhouse upon the electric light undertaking. The Council 
have decided that provision should be made in the proposed new loan 
for the new starting gear recommended and four sets of wattmeters. 
Upon the question of the provision of new gas-producing plant to 
enable the Council to use bituminous coal for gas production, instead 
of anthracite ooa], Mr. Monkhouse strongly favoured the alteration of 
method. The cost of the alteration would not exceed £500. The 
cost of anthracite coal to the Council was 17s. 9d. per ton. The bitu- 
minous coal could be bought, delivered at Redditch, at 7s. 6d. per ton. 
Mr. Monkhouse repeated his belief that, under the new conditions, a 
considerable reduction in the oost of production would be secured. 
He repeated that it was, not ешм to make any allowance for 
depreciation if the plant fas maintained in good working order out of 
revenue. He also said there would be no need of any addition to the 
existing staff. He recommended that the sale of power for motor 
purposes at present prices (1d. to 2d. per unit) be continued, as in any 
case the plant had to be running continuously during the day under 
the alternating-current system. 

Yarmouth.—The whole of the electrical lighting of the Hippo- 

inside and out, is carried out by plant on the premises, and 
to this end Mr. Gilbert has had laid down a 65-h.p. Orossley gas- 
engine, said to be the lar of its kind in the Eastern Counties, 
which will drive one of mpton and Oo.’s specially-constructed 


dynamos of 162 amperes at 220 volts with 216 revolutions per 
minute. This dynamo will supply current for the lighting of the 
whole of the arc lights in and outside the building, as well as the 
hundreds of small lampe distributed over the spau of the roof. It 
is intended shortly to introduce four projector lights. Messrs. 
Crompton are also putting up one of their rotary transformers and 
a specially-arranged switchboard, which will enable the engineer at 
a moment's notice to disconnect the dynamo in case of temporary 
derangement or overheating, and receive .the current from the 
borough tramway mains. The Crossley engine is fitted with a solf- 
starter, and in this respect is unequalled in the district. In addi- 
tion to working the dynamo, the engine will also be used to pump 
ros water in and out of the sunk ring in the arena of the Hippo. 
rome, | 


Wakefield Aocounts. —The first annual report for the year ending 
March 31 last of the city electrical engineer (Mr. O. M. Shaw) 
contains the following figures: Expenditure—Generation of electricity, 
£1,626. 9s. 8d.; distribution, £27. 78. 2d.; public lamps, 
£264. 12s. 3d.; management, £598. 1s. 9d.; special charges, £529. 
17s. 5d.—total, £2,846. 8s. 5d. Incom e of current, £5,681. 
7s. 3d.; rental of meters, £234. 7s. 2d.; public lighting, £719. 16s.; 
miscellancous, £33. 193. 6d.—total income, £6,669. 8s. 11d.; groes 
profit, £3,823. Os. 8d.: interest and sinking fund, £2,874. 148. 11d.; 
net profit (surplus), £948. 58. 9d. Electricity sold, eto.— Units sold, 
private consumera, 393, 515; рее lighting, 96,140; used on works, 
7,363 ; accounted for, 496,818 ; unaccounted for, transformer, mains, 
and leakages losses, 47,289; quantity generated, 544,107. Com. 
parative output— Units sold year onding March, 1902, 331,183 (1903, 
489,455) ; used on works, 7,549 (7,363); unaccounted for and used 
for testing, 37,159 (47,289) ; generated, 375,891 (544,107) ; maximum 
load demand in kilowatts, 510 (496). Load on station—March 31, 
1903, 377 customers (312); 29,433 8-c.p. lamps (19,860)—total 
increase, 65 customers, 9,573 lamps. Number of motors connected, 17, 
Total horse-power, 190. Lampconnections—1901, 16,824 ; 1902, 19,860; 
1903, 29,433. Total revenue, £6,669 (£5,195); total costs, £2,847 
(£2,522) ; interest and sinking fund, £2,874 (£2,485); net profit, £948 
(£187). If comparison be made it will be seen that the 1903 year 
shows an increased consumption of 158,272 Board of Trade units, 
being 47 per cent. increase over year 1902. Also that the total 
increase of lamp connections is 9,575, being 48 per cent. increase on 
1902. The analysis of costs shows that all items of expenditure show 
a decrease. Works costs ‘25d. per unit, total costs, ‘40d. per unit 
on year 1902, which are most satisfactory. Works costa per unit 
sold—1903 ‘80d. (1:05d.); total costs per unit sold, 1:25d. (1:654.). 
The total length of high and low tension mains in the city at the end 
of March, 1903, was 144 miles; March 31, 1902, 20,030 yards; 
extension during year ended March 31, 1903, 6,440 yards—total, 
26,470 yards. In addition to new mains laid, 225 yards cable of 
varioas sizes has been overhauled and repaired and partly replaced. 


Grimsby.—The annual report of the electrical engineer (Mr. W. A. 
Vignoles) shows that during the past year & considerable amount of 
work bas been carried out in extending the plant and laying addi- 
tional distributing mains. The department laid 1 mile 780 yards of 
distributing cable, and made 106 services to connect new consumers. 
Additional feeder cables, etc., and a sub-balancing station have 
become necessary, and the Council have recommended the 8 
ture of £7,000 for this purpose. With regard to public lighting, 
there are now 70 10-ampere and 10 6-ampere arc lampe in uae. The 
consumption of current for ро purposes has increased, and as a 
reduced charge is being made for this class of work, the demand 
will doubtless increase substantially in the near future. Considerable 

rogress has been made with the undertaking during the 12 months, 
The number of lamps connected is not quite so large as anticipated, . 
but Mr. Vignoles thinks that nothing has been lost by reducing the 

rice, as the actual gross profit is larger than he estimated it would 
have Беер if the price had not been reduced. Lamp connections 
are still being made, and plenty of new enquiries are coming 
te hand, as shown by the fact that on March 31 there were 
2,210 8-с.р. lamps applied for and not connected. Tho total 
number of lamps applied for and connected is 23,644. The total 
cost of production works out at 1°4d. per unit, which compares 
favourably with that obtaining in other towns. During the year the 
gross profit amounted to £3,277, or 575 per cent. on the average 
capital expended during the year. Interest amounts to £2,873, the 
sinking fand is £1,826, so that the total capital charges amount to 
24,699, equal to 7`29 per cent. on the average capital expended, and 
a net deficit of £1,422 is the result, as compared with £2,015 last 
year. The total cost of supplying the current to the tramways 
company amounted to ld. per unit ; the average price obtained being 
13. per unit, the gross profit on the supply of current to the 
tramways company was £819. The cost of the plant installed for 
traction work, including & share of the buildings and spare plant, 
is about £9,650; the interest and sinking fund last year on this 
amount was £705, so that during this period a net orofit of £114 
was made. If interest and sinking fund had been obtained at 6 per 
cent. a profit of £219 would have been made. The engineer considers that 
these figures prove conclusively that the price at which the committee 
areselling current to the tramwayscompany leaves a safe margin of profit. 
The estimate for next year's working is as follows: number of lampe 
connected, March 31, 1904, 29,500 ; gross profit, £4,514 ; interest and 
sinking fund, £4,940; net deficit, £426. The matter of automatic 
stokers has been referred back again to the committee, as the engineer 
desired some further information. The monthly report of the engineer 
shows'an increase in the number of lamps connected of 1,034 over last 
year. There has been an increase of 7,000 units in the current con- 
sumed by the tramway company during the past month as compared 
with the corresponding month last year, und an increase of 5,500 
units over the amount consumed end the previous month. The 
engineer expresses disappointment that the destruotor had not supplied 
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more steam, and there was practically no spare steam from the 
destructor after supplying the forced draught required and the steam 


required for the clinker crusher. 


Dublin.—A special meeting of the Municipal Council was to be 


held last night for the purpose of considering a report of the Lighting 


Committee on the extra expenditure in connection with the new 
eiectric lighting system, to cover which the committee recommend 
that an application for a loan should be made to the Local Govern- 
ment Board. The report states, according to the Dublin Evening 
Express, that the Lighting Committee have from time to time laid 


before the Council various reports on additions to the electricity 
scheme, and have now pleasure in submitting a report from Mr. 
Robert Hammond, setting out in detail the various items of the extra 
expenditure incurred in connection with the complete system. The 
total amount is £48,000 in respect of the city undertaking, in addi- 
tion to а sum of £5,961 expended in the city on the Clontarf electrio 
lighting scheme, regarding which your committee submit a separate 
rt. In every case in which it was possible full particulars of the 
additions to thescheme were submitted to Council before the expendi- 
ture was entered upon, but, of course, many difficulties arose from 
time to time which had to be dealt with at once in connection with 
building work and the laying of street mains. In the case 
of the latter work especially, very serious difficulties were 
met with, owing to the extraordinary number of old cellars 
run out under many of the streets, and your committee had to 
carry out from day to day arrangements with owners of city property 
to enable'the work to proceeded with. They are pleased to be 
able to report, however, that although these difficulties added to the 
cost of laying the mains, in not a single case did the arrangements 
effected entail the payment of compensation, the owners and tenants 
of property everywhere showing a disposition to assist your committee 
in every way reasonable.” An exhaustive report from Mr. Hammond 
is also to be submitted to the Corporation. It is dated July 28, and 
the following are extracts from the document: The capital expenditure 
sanctioned by the Local Government Board was 2254, 500. The con- 
tracts given out 1n respect of the plant, etc., embraced in the original 
scheme, covered by the Local Government Board’s sanction of 
£254,500, showed a saving of £4,529, In carrying out the work, 
however, its scope has been somewhat enlarged with the authority 
of the Oouncil from time to time, with the result that liabilities beyond 
the £254,500 have been incurred up to about £302,600, leaving an 
amount of £48,000 not yet оно by the Local Government Board. 
I may here point out that in addition to the above there is a sum of 
£5,961, which sum represents the value of certain works executed in 
order that the Council may be in a position to meet its obligations 
. with regard to giving a supply of electricity to Clontarf next year.” 
The items making up these total figures are then eet out, and they 
include iron troughing for the mains, substituted for earthenware 
troughing included in the scheme, £6,000; extension of engine-house 
to provide s for additional plant and Lancashire boiler, £4.261 ; 
substitution of Lancashire boiler for water-tube (extra seatings), £500 ; 
coal store and provision for mechanical coaling and gah disposal 
£5,920 ; less provision in original estimate, £1,600—£4,320 ; lower- 
ing gear for arc lamps, £1,400 ; culvert at Victoria Bridge, £2,700. 
No provision, Mr. Hammond states, was made for this, as the consulting 
engineer understood that cables would be taken through culvert to be 
constructed in connection with the main drainage. Storing plant in 
consequence of delay in starting work in Pigeon House, £781; 
expenditure at Pigeon House on extra well, pipes, foundations, eto., 
£1,250 ; extra cost of constructing Sackville-street sub-station under- 
ound, £446 ; extra sub-station at Trinity College, £575 ; Trinity 
lege transformers, £514. 16s. ; removal of Thomas-street sub- 
station, £352 ; additional mains in present area, £2,370; sundries, 
шен new design of brackets for arc lamp- posts in present area, 
for which price is under discussion with the contractors, say £500; 
demand indicators, £2,000; small meters, £500; expenditure in 
Dublin on preliminary expenses, legal expenses, contract charges, 
stamps, printing, clerk of works, water supply, etc., £3,000. e 
amount of contracts entered into in connection with the undertakin 
is as follows: total of contracts entered into up to Feb. 7, 1905 
£250,566. Until complete measurements are made and agree with 
the contractors it is not 5 says Mr. Hammond, to deal with 
the exact figures, but subjeot to this proviso, I beg to submit the 
following statements: estimated cost of additions to building work 
at Pigeon House, including provision for Clontarf lighting already 
reported to Council, £5,106; additions to building work at 
Pigeon House, not yet reported to Council, $1,259. Os. 3d.; addi- 
tional sub-stations and of additional work in connection with 
those contracted for originally, £2,139. 14s.; additional mains 
and additional work, including provision for Olontarf, £10,602. 
17s. 9d.; increasing the section of mains in certain streets, and 
alterations to cellars, etc., £10,331; sundry extras on contracts 
not included in the remaining lists, £3,534. 8s. ; total contracts 
entered into and reported on on Feb. 7, 1903, £250,336. The extra 
expenditure to be allocated as follows: to city lighting, £48,000; to 
Olontarf lighting, £5,961.” The Lighting Committee say they have 
very carefully considered the items of Mr. Hammond's statement, and 
recommend them for the approval of Council, and recommend, further, 
that application be made to the Local Government Board for its sanc- 
tion toa “рше loan of £48,000, to cover the extra expendi- 
ture on the electricity scheme as set out in the above statement. The 
following report of Mr. Hammond on the proposed electric lighting 
of Olontarf is appended. It is divided into two sections—viz., private 
lighting and public lighting—and із as follows: Under the 
Dublin Corporation Act (1900) you have taken over the obligations 
of the Olontarf Electric Lighting Order (1889) with the exception 
that the date by which the supply of electricity has to be 
ven in the compulsory area is extended to Aug. 6, 1904. 
der the Clon order the compulsory area is made up of the 


following streets: Annesley Bridge-road and Strand-road, known as 
the High-road, skirting the seashore (from the township boundary at 
Annesley Bridge to a point in the said High-road, шшк у ор 
site the centre of the carriage gateway leadin g from said High- to 
the mansion of St. Anne’s, which point is distant 168 yards or there- 
abouts, measured in an easterly direction from the intersection of 
Blackbush-lane with the High-road gforesaid) ; Fairview-strand and 
Fairview (from Phillipsburgh-avenue to the High-road as aforesaid) ; 
Phillipsburgh-avenue (from Fairview-strand to the intersection of 
Annadale-avenue with Phillipsburgh-avenue aforesaid) ; St. Lawrence- 
road, Castle-avenue (from the High-road aforesaid to the intersection 
of Church-road with Castle-avenue aforesaid) ; Strandville-avenue, St. 
Joseph’s-terrace, Marino-avenue, Beechfield-avenue, and Mooney's- 
lane, and it is in these streets that the distributing mains must be laid 
by the date referred to above—viz., Aug. 6, 1904. Keeping these 
observations in view, we have already laid two 5,000-volt feeder mains 
and one telephone cable from Fleet-street to Newcomen Bridge, and 
the next step will be to extend these mains into Olontarf. In the 
ordinary course, I should propose to deal with the lighting of Clontarf 
in exactly the same system as Dublin—that is to вту, by a number 
of transformer sub-stations distributed over the whole area. It does 
not, however, appear to me that the demand in Clontarf would, at 
any rate for the present, justify you in going to the expense of a 
number of sub-stations, and I therefore каги to limit the number 
to one, and to deal with the balance of the load by means of single 
transformers, fixed either in pits below ground or in pillars above 
ground—preferably the latter. These transformer pits or pillars 
could, of course, be replaced by regular sub-stations at a later date 
should the demand warrant it. It would be possible from an elec- 
trical point of view to supply all the transformer pits direct from the 
5,000-volt mains, but I should hesitate to use such а high pressure 
as 5,000 volts for such а purpose, and I therefore recommend, in that 
case, that the pressure be reduced at the sub-station at Clontarf to 
not more than 2,000 volts—in other words, the distribution of energy 


in Clontarf would be on somewhat similar lines to the distribution in 


the old area, Dublin, except that three-phase mains would be laid 
where practicable in place of simple concentric mains. The work 
to carry out the above scheme would be as follows : (1) the extension of 
two extra high-tension feeder mains from Newcomen Bridge to a sub- 
station at Clontarf; (2) the extension of the telephone cable from 
Newcomen Bridge to the above sub-station; (3) the building and 
equipment of an extra high-tension sub station ; (4) the high-tension 
main from the sub-station, with branches to transformer pits, as 
required ; (5) seven transformer pits, or pillars ; (6) the necessary low- 
tension distributing mains. The above would be sufficient to deal 
with the compulsory area as scheduled in the Olontarf order, and I 
estimate that the cost of carrying out the work would amount to 
£14,000. In addition to the streets comprised in the compulsory 
area, there are several streete in which new houses have recently been 
built, from which a profitable load might be expected. Amongst 
those streets I am inclined to include the following: Haddon-road, 
Vernon-avenue, Howth-road, Hollybrook-road, Hollybrook-park, Sea- 
field-avenue. The estimating cost of distributing mains in these 
streets would be £1,250. also add £1,550 to provide for house . 
services, meters, etc. I have prepared an estimate of the cost 
of lighting the sea-front as far as Dollymount with aro lamps, 
including the extension along North Strand, necessary to meet 
the Dublin lighting, which at the present moment will stop at 
Newcomen Bridge. For this purpose about 56 lamps will be required, 
placed something like 100 yards apart. It would not be practical to 
give energy to these lamps from the motor-generators at Fleet-street, 
and I should, therefore, propose that these lamps be of the alter- 
nating-current pattern, controlled from the sub-station. I draw your 
attention to the fact that you have power under the Dublin United 
Tramways Electrical Power Act (1897) to utilise the нав of the 
tramway company for the purpose of public lighting. Clause 15 of 
this Act runs as follows; ‘Provided, however, the road authority may 
for the pur of their own street-lighting utilise any of the pillars 
or standards at their own cost, and all the pillars or standards, whether 
erected in the road or footpath, shall be so constructed that they can 
be utilised for the purpose of street-lighting, and by the road autho- 
rity, whenever they require to do so, free of charge.’ The objection 
to the use of the tramway posts is that they are not situated through- 
out the area in the positions most suitable, at street corners, etc., for 
pod lighting, nor can lowering gear be applied to them. I, there- 
ore, submit two estimates, the first for the utilisation of the tram- 
way poles, and the second for the erection of similar posts to 
those in the city, the alternative estimates being as follows: (1) 
for the utilisation of the tramway poles, £4,750 ; (2) for sepa- 
rate pem with lowering gear similar to those in the aity, 
£5,239. The cost of carrying out the whole scheme outlined above 
would be as follows: compulsory area, £14,000; other prominent 
streets. £1,250; house connections and meters, £1,550; public lighting 
from Newcomen Bridge, Dollymount, say, $5,239 ; already expended, 
£5,961—total, £28,000.” The Lighting Committee believe that the 
members of the Council will agree that as the Corporation is bound to 
carry out the private lighting scheme for the compulsory area, it is 
advisable that it should be made complete М including the extra 
roads specified in Mr. Hammond’s report, and the public arc lighting 
of at least the sea road, as suggested by Mr. Hammond. In the case 
of these extra roads, however, the committee suggest that the laying 
of the distributing mains be made conditional upon a reasonable 
number of promises to use the current being secured from residents. 
The committee consider that the s tion of separate posts for the 
[к ато lighting should be adopted, as apart from the advantage of 

tter positions, the annual saving effected by the 5 would 
more than compensate for the slight extra capital cost. ө Lighting 
Committee accordingly recommend that application be made to the 
Local Government Board to authorise the raising of a loan of 228,000 
for the carrying out ef the work above specified. 
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PROVISIONAL PATENTS, 1903. 


Aveust 17. 

17786. An electrical magnetic automatic stop-action appliance 
to be used with fustian, corduroy, velvet cutting and 
other machines. Robert Reynolds, 101, Oxford-road, 
Chorlton-on-Medlock, Manchester. 

17744. Improvements in and relating to the shifting of points 
and plough guides on eleotric tramways. William 
James Stewart, 96, Buchanan-street, Glasgow. 

17745. Ав improved automatic safety device for use in con- 
nection with overhead electric conductors. Arthur 
Morris, 6, Finkle-street, Stockton-on-Tees. 

17767. Improvemonts connected with the electrical propul- 
sion of vehieles on the overhead system. Charles 

| Shields McIntire, 40, Chancery-lane, London. 

17814. Improvements in safety collision devices for electric 
tramcars. Reginald Haddan, 18, Buckingham. street, 
Strand, London. (Ramon Rué y Montparlé, Spain.) 
(Complete specification.) 

Aud. 18. 

17851. Improvemonts in or relating to olectric railways. 
George Westinghouse, Westinghouse Building, Norfolk- 
street, Strand, London. 

17871. Improvements in or relating to electric arc lamps 
known as flame aro lamps. Charles Oliver, Birkbeck 
Bank-chambers, Southampton - buildings, Chancery - lane, 
London, 

17996. Improvements in lifeguards for eleotric cars and 
other self-propelled vehieles. Arthur Royle, 6, Lord- 


street, Liverpool. 
Ava. 19. 


17940. An improved method of calibrating alternating-current 
instruments and means for use therein. Charles 
George Lamb, 77, Glerson-road, Cambridge. 

17974. Improvements connected with electric lamp fittings. 
Robert Walter Braham, 173, Fleet-street, London. 

Aud. 20. 

17904. A device for clamping a broken trolloy arm or pole 
om an electric tramoar. James Dawes, 26, Buxton- 
street, — 1 Bradford. | 

19010. Improvements in galvanic batteries. Lothar Fiedler 
and Frederick Jalius Gerard, 22, Southampton-buildings, 
Ohancery-lane, London. 

18036. Improvements in ог oonnected with arc lamps. 
William James Davy, 40, Chancery-lane, London. 

Ava. 21. 

19077. 88 in electric trolleys. Jean Lauvernier, 28, 
Mittelstr., Berlin, Germany. 

19080. Improvements in or connected with means for рге 
venting oorrosion and injury to water-mains by 
electric currents received through the rails of tram- 
lines. William Bradshaw Leachman, 53, Chancory-lane, 


London. 
Improvements connected with eieotric lamps. Robert 
Walter Braham, 173, Fleet.street, London. 
18191. Improvements connected with enclosed or open electric 
arc lamps. Louis Carl Henry Mensing, 173, Fleet-street, 
London. 
Abd. 22. 


18142. Improvements in or relating to the receiver cradles of 


telephone instrumonts.  Hobert Frederick Hall and the 
Electric and Ordnance Accessories Company, Limited, 24, 
Temple-row, Birmingham. 

18143. Improvements in or relating to telephone apparatus. 
Robert Frederick Hall and the Electric and Ordnance 
Accessories Company, Limited, 24, Temple-row, Birmingham. 

77. Improvements in electric arc lamps. William Winter- 
borne Smith, 36, Ohancery-lane, London. 

18185. Am improved electrically-controlled indicator. Siemens 
Bros. and Oo., Limited, and George Sylvester Grimston, 
Birkbeck Bank- chambers, Southampton-buildings, Chancery- 
lane, London. 

16196, Inprovemonts relating to telphers. Siemens Bros. and 
Oo., Limited, and Arthur Stebbins Olift, Birkbeck Bank- 
chambers, Southampton-buildings, Chancery- lane, London. 

Improvements relating to  oeleotric apparatus for 
motorcars. Arthur Trevor Dawson, 45, Southampton- 
buildings, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 

To be published September 10, 1908. 
1902. 

Electrically - operated switches or circuit breakers. 
Hewlett and Button. (Date applied for under International 
Oonvention, Jan. 7, 1902.) 

19000. Electric ourrent regulators. British Thomson-Houston 
5 Limited. (Wood.) 

10230. Devices for making and breaking electric circuits. 
Lake. (General Electric Company.) 

19100. Alternating-current eleetricity meters. De Ferranti and 
Hamilton. 


19197. 


20438. Eleotric car pulleys. 
20871. Electric storage batteries and the like. Sutherland 


23426. Electric accumulators. 
26999. Eleotromotors and similar electrical apparatus. Mac- 


Lake. (General Electric Company). 


Knowles. 
and Marcuson. 


lamps by electricity. 


18924. Variable speed-driving mechanism for electric moters. 


21913. Method of and means for lighting miners’ and other 
Patterson and Darrah. 


22760. Tramway and railway rails, and means of bonding 


such rails for the purpose of electrical connection. 


Bigwood. 
Garcin. 


farlane. 
1903. 


5278. Hood for telephones. Mirow and Hepke. 


12516. Electromagnetic machine for the ignition of the 


mixture in explosion motors. Pichard. 


13707. Mechanism for mounting and driving dynamos on 


railway trucks. Kennedy. 


15479. Regulating systems of electric distribution. Justice. 


(National Battery Company.) 


15489. Regulating systems of electric distribution. Justice. 


(National Battery Company.) 
15559. Apparatus or devices for transmitting 
messages by wireless telegraphy. 
15569. Method of and apparatus for 


wireless 


and receiving 
Burke. 


в signalling, 
chiefly designed for determining the nautical bearing 


of navigable vessels. Ladd. 


COMPANIES’ STOCK AND SHARE LIST, 


Amount 
Commercial and Industrial.— £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 
Aron Hlectricity Meter, p.c. Cum. Pref. Shares, 1-125,000 1 .. 
British Insulated and Helsby Cables, Ord., 1- 102, 000...... 5. 
—— 6 per cent. Cum. Pref., 1-100,000 ................ 5 
——— 44 per cent. Mortgage ‘Debentures .............. 100 
iio h Thomson -Houston Co., 44 per cent. lst Mort. Deb. 190 
Britian W Westinghouse Elec. and Manut..6 per cent. Pref., 6 
— A Per ent MIO Ae Debenture Stock .......... 0 - 
Brush Electrical „Nos. 1-105, 751. 3 
— Non. Oui.. боро бө. Prf: Dm а .. 
——— 44 per cent. lst Debenture Stock ................ 100 .. 
cent. 2nd Debenture Stock ................ 100 .. 
Oallender's able, Debentureens ш m 
— — B per cent. Fre...“ o eae aen. 5 .. 
Crompton and (o 5 .. 
l——! 5 cent. Debentures *"0*90200090929500060*990209000 100 ee 
Edison and Swan United, “А” Shares, 1-99,261 5 .. 
— “A” Sharee, 01-017, 139 22. 5 .. 
5 per cent. Debentures .......................... 100 .. 
4 per cent. Deb. Stock, Red. .................... 100 .. 
Hlectric Construction, Ир, Nos. 1 to 112,100.......... 2 . 
7 per cent. Cumulative Prel. .................... 2 .. 
4 ber cent. Perp. lat Mort. Deb. —— —— 100 .. 
Ferranti Limited, 5 per cent. 55 Mort. Deb. Stock, poa, 100 .. 
General Electric Compan По) 5 poro cent. Cum. Pref... 10 .. 
"LH 24 ey lst ee Deb. оок e rrr rer er . 100 E" 
e s Telegraph Wor BLY ...;945%5945955 os 
44 per cent. Ргеѓќегепсе.......................... 6 .. 
per cent. Debentures ........................ 100 .. 
India Rubber, Gutta percha, ш and Telegraph Works ...... 10 .. 
4 per cent, Debentures .......................... 100 .. 
Parker, Thos., Limited, Ordinary ................... eee 10 
Telegraph ction and tenanoe ................ 18 .. 
—— per cent. Bonds .............................. 100 .. 


Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201- 101,200 .. 1 


— 4 cent. Deb. Stk. Certs., Red. and Conv. . „ 100 
Bournemouth and Poole, Ordinary ...................... 10 
——— 44 per cent. Cum. Pref., 501-15,000 ............ 10 
6 рег cent. Cum. Second Pref., 15,001-22,500 10 
per cent. Debenture Stock, Red. .............. 100 

Bromley — ont) Electric Light and Power Co., 44 per cent. 
Берите Stock, Ne“, of 
— „ад den eres уу ö ĩͤ d Va is i b 


Cambridge м 20.05 pond ренин Ltd., 1 80 бй: siad | 
Central Electric tc Bupply, 14. 4 per cont cent. Guar Deb. Stock 100 
Charing Cross trand, Nos. 5 


КЕХЕХИХЕХЕДЖХИХЕХИХЕХЕХ „„ 


—— t cent, Cum. Pret, о. аш, рге 1-40,000 5 
ч took, Red. (Prov. бена’). 


—— 4 per cent. Debenture 8 100 
Chelsea мие таса N!!! б 
ai por 00 Debentures ........................ 100 
Ону of ty of Lon E E LEER ERR EE ES 
—— 6 per cent. Cumulative Pref. .................... 10 
—— $ оре cent. Debenture E See 8 
га per cent. 2nd Deb. Stk. Prov. Certs. (all pd.) 
County « of London and Brush Provincial, Ordinary........ 
— — 6 per cent. Cum. Pref. .......................... 
— — 44 per cent. Debentures Prov. Certs. All Ва, 100 
Bdmundsons' Electricity 5 Ordinary, 1-50, O00. 5 
6 per cent. Cum. Preꝶrrf pff. 5 
44 per cent. First Mort. HVV! ²·˙*»̃˙ꝛ˙ͥiẽQ ⁵—K 00 
Electric Lt. Tractn. Co. of Aust., Ld.,6 ES Ooa PE 130,000 5 
б per cent. рерге Stock, Rel... 100 
Folkestone Electric 8 appl ply, Ltd., Nos. 1-10,000...... § 
r cent. Deb. $ Stoc k, Кей. .............. 100 
Kensington & Knightsbridge El tgd, on, Lu Ord 134.00 6 
өс. 
— 4 per cent. Debenture Stock . „ 100 


11121 


tet: 


г 11: ge 


uni е 
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Name. Amount Amount 
paid. Last price. Name. paid. Last price 
£ 8 £ £ 
Kensington and Knightebridge and Notting Hill ........ 100 .. 103-106 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 . 112-124 
Kidderminster and Dist. Elec. Ligh ting an Traction, Pref. 10 .. 93-104 6 per cent. t. Cm. Pl., 20,001-60,000 ................ 10 — 16713 
London © per сеш. Pref FFC — E 82 R 5 A: per ош Perpetual Debentare stack 7 «экз w d 1 A 
le G „„ „„%%%%%jͥ % „ „„ „„ %„„%%%„„„ „„ „„ „60 ee T uenos Jes an таро еды, eee о а ean * 
aper cent. lst Mortgage Debenture Stock, Red... 100 .. 105405 * A" рег cent. Cm. Pf ЕЕ 40,000 55 "ээ. NET 5 
Metropolitan ‚Огёшату...............................-.. 10 .. 17-18 '* B'* per cent. Om. Pf., 1-27, 500 5 .. s 
44 per cent. First Mo e Debenture о. . 100 .. 108-112 —— per cent. Deb. Stock, Bed. sri eie уез oases 100 .. 106-1 
34 per cent. Mortgage nture, Red. ...,...... 100 .. л Prov. Cert., all paid .......................--. .. 100 .. 99-102 
Newcastlen Tyne Electric Supply, Ordinary. ub t. 150105 Cape Electric Tramways, Nos. 1480. G 1 2-24 
X PRETI TII T Verts T : City of Birmingham Tramways, 5 per cent. Cum. Pref. 10 .. 
Notting ИШ оско Light htin Dua N NES: M 1518, 85 6 г cent, lst Mortgag е eb., 1-3,000 (1917) "i 100 .. 99-1 
— 08. А - olom ectric Tramways and Lighting, 5 per cent. lst 
Oxford Electric, Ordinary, 1% " A. -14,310 ........... ‘aon 01 бо 15 е Debenture Stock, Red. 38 eee ied ? hos „„ 1 Y шо 
e po) .................... . rk Electric Tramways and Lighting Co., Ordinary ...... 10 .. 
Royal Electrical Company ot M of Montreal, 44 per cent. First 5 per cent. Cum. Pret. is aoe ; ere E „..... 10 .. 11-12 
Shares Mortgage Debentures ........................ 1 .. 100-102 Dbentee ok cy ti E 99 a 
Smithfield Markete Electric вар ly, Ltd., Ord., 1 -12,000 .. 5 3-33 Dublin United Tramways (1896), Ord., Nos. 1-50, O00 10 .. 124-134 
4 per cent. Debenture Stock .........2.......... 100 .. 28-90 xd ——— per cent. Pref., Nos. within 1-60,000 '.......... 10 .. 15-16 
Zouth London, Ordinary ...................... uve 5 44 ——— 34 per cent. Mort. Debs., 1-5,000, Red. 2 .. 100 .. 
dt. James's and Pall Mall, Ordinary, ae „+... D o. 154-164 Imperial ways Ordinary Бөө all .. 22- 
7 per cent. Pref. ............ TOTUM CS EAS C -9 6 per cent. Cum. Pref. .......................... all . 14S 
——— 34 per cent. t Deb PCC . 100 .. 98-101 per cent. Deb ЗбосК ........................ 100 1112-11 
Urban Elec ric Suppl іу Co.. ‚ Ordinary, 8-50,007 ............ 5. Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
——— 5 per cent. ulative Preference, 50,001-80,000 M 5 Cum. Pref., Nos. 30,001 "60,000 VVV - 4 
Westminster, Ordinary ........................... S ДЕР 13-1 4 per cent. сои Stock 10 — #2 
——— 5 per cent. Cum. Pref., 110, 101-138, 251111. 5 .. 6-64 Kidderminster and District Lighting and Traction, Pref... 5 
London United :,01801), оров. cun. Pref. ........ 1» os н; 4 
= —— 4 per cent. 1s ok, Red. .............. ae 
Electric Railways. Metropolitan Electric Trams., ; Deferred 240000 or- i 84, 1 1 -. 516-516 
і €0990000€999909009000002009099*950950969 ee С рег сеп Uum, ITEL , 0, l, lo . те i 
Central F 5 VVV! . "m Ж: зго New General Traction, Ordinary ————— — see B .. ii 
Deb. Stock 5 ; Certa., fully paid). 1 100 .. ens {эч cent, 5 1-1,713 (Regd.). M) — 5 
4 p.c. rta., fully ) e. 16-119 y t as 
City and South London, Consolida Ordinary .......... .. $9.61 Oldham, Aston, and Hyde Tramway, Ordinary... ........ 10 .. 104-101 
4 per cent. Debenture Stock . 100 116-119 Per cent, Cum. Pref. ii. 10 .. 114-124 
5 per cent. Pref. Stock O!... 100 .. 127-130 Porth Boc. Tramways (W.A) 5 e Эне 
» 75 ve H 100 .. 126-129 Potteries Electric l. Pref. 1 ie —u— . 2 9-10 
rb 8 Pref, еоооаво „„ „„ „ „% „% „„ „ 6% „.—“1t e. 100 ee D д тасис Stock Д Cote we ыу 9 үз ыы 107103 
erpoo d t: Prof. shu cig . — a 777. TTT гг? > 
— бейта, 1-50,00 сөп VVV won ut 34 South Lancashire Electric Traction and Power Company— 
4 per cent. Mortgage Debentures, Red., 1-1,700 .. — ке 1 104 ——— £250,000 Ordinary эзөөзәе 626 „ % %%% % „%% %% %% „ 06 „ 0 ел 1 
Waterloo and City, Ordinary CCC 100 РКА 25 98 — £101,132 6 per oent. Preference оооо е ооооооооооо оо 1 1 
——— £528,093 44 per cent. Debenture Stock 100 pe. — 00 p.c. 
Electric Tramways.— 
Angl nglo-Arge! tine, 1-260,007 5 44-43 Telephones: 
O- n e ео • eve ae * 
ruianént 6 per cent. Debenture Stock, 1888. cs 100 ce 125-130 National Telephone, Preferred оооооо овоо ооо %%, eee оо 100 ae 100-102 
Blackpool and Fleetwood Ттатгоай...................... .. 134-144 Deferred Stock нын. I ee 78-80 
Brisbane Tramway Invest. Lim. Ord., 1-75.000 $9. e. i" ve 2-3 o 6 6 % %% %% % „% %% % 6 „%% „%%% „„ се ое 10 ee 13-14 
——— 5 per cent. Cum. Pret., Nos. 1-75,000 ............ 5 .. 4 —— per cent, Cum. Second Pref. .................. 10 . 15-14 
J, per cent. Deb. Stk., Red., Prov. Certe, all pd. 100 . 101-104 —— 5 per cent. Non. Cum. Third Pref. .............. 6 — 5-54 
British Columbia Electric Railway Co., Ord., нок, 100 .. 74 —— 54 per cent. Deb, Stock, Rodl. . 100 . 9698 
^O ag per cent. lst Mt. Debs., Nos. 1-6, 280 vot Oe each 40 .. 104-106р.с | Orleutal Telepbone and Mlectric Oompany E 1 2 13/16 15/16 
3 RETURNS AND ACCOUNTS FOR . ДВЕМА АМр ааа 
- Miles of 
Traffic Returns for Increase or Accounts for past year. | 
с Беата for Ша | single track бг, | Cost 
Line? | — —€————— per 
е; Total P Car miles | P Or, ў nile 
a » ron Current А ‘ota assengers ar miles | Pas- ar | Mile of | mile, 
Ending, 1905. | 1902. | Week, year. 1905, 1902. Ending receipts carried. run. s'nger mile, | track. | 
© g g g £ . : ИШ Жуу Sa 5 
Aberdeen Corporation... Aug. 13 1,572 1154 T 217 + 1,713 194 174 May 31 37,931 9,099,715 794,641 098 1302 | 1,970 6°14 
Ayr Corporation oy iat t Sie 5 6 | Sept. 25 12,503 | 2,979,276 | 290,099 | 1-00 |10:34| 1,560 | 4'7 
Birmingham Tramw ays же „ 25| 9,189 4,708 |+ 431 142 64 64 | — — — — -— 14 = — 
Blackburn Corporation — — 24 24 March 25g 40,9 64 7,254,106 826,558 | 136 | 11:87 | 1,705 | TH 
| 
Blackpool Corporation 8 = 17) | 16) 4, 31211168 | 6,169,721 | 784,443 | 1:552 |108 — — 
Blackpool- Fleetwood Tramways ,, 22 1,955 1,912 - 43 164 165 Dec. 31| 30,923 2,049,677 | 584,989 362 | 1268) 1, 6:39 
Bolton Corporation ............ „ 23| 2.283 1952 | + 331 + 5,581 88 25 March 31 85,704 | 17,761,605 | 1,896,247 115 10˙75 | 5,450 58? 
Bournemouth Corporation...... o Д 1,438 — — — 104 -- — — | — — — — — — 
Bradford Corporation ЖҮКТЕУ „ 999 4,257 5,688 579 | +10,056 41 — — — | — — — — — 
srighton Corporation .......... „ 23| 1,131 | 1,065 | + 66| + 5,939 | 64| - „ 31| — | 10,432,508 | 1,031,928 |100 |1010] — | — 
Bristol Tramways Company ME. 1.551 4,995 144 — 514 514 Dec. 51 223,480 11,192,899 | 5,724,114 1°30 9:38| 4,548 — 
turnley Corporation ......... E i 902 696 | + 206 =r 2 xus Y | 4 — — 
Burton eee ee 5» 40 195 | | -. | — 
Cardiff Corporation n" ] 2,155 1,555 + 598 12,545 | — | — | — — | 
Carlisle Tramways Company. — — — — - — „ ol 2,216,585 520,129h - |= — — 
Central London Railway. „ 22| 5,445 5.481 5 1,645/ „ 91/567,225 | 45,305,110 | 1,276,97l@ | 1:87 |66%а| 59,076 | 35:68 
City and South London Railw ду „ 23 2,252 2,045 595 2,685 68 0 8 165, 00a 19,059, 5190 — => — E. — 
Cork E. T. and L. Company .... 13 646 5 — 0239 677 - | — == | e — — 
Darwen Corporation n July 10 220 24% 25 113 125 March 319 12,341 2,560,755 254,279 125 |11%65 | 1,707 9:36 
Dover Corporation —""—"13 ое ое Aug. 22 504 520 16 OJ 5 — | — | — “ыр | — — 
Dublin & Lucan Electric Railway, „ 23 139 171 32 59А Dec. 51) 5,796 564,796 | 102,087 5'81 | 1352 859 768 
| | 
Dublin U. T., electric cars...... „ 21 4,106 5,903 | + 197 2 | March 211198 15 91 EEZ 133 | z 1. 29 | ; 
Dahlin 8 District, Electric ....| °° 23 1123 103 | 4 211 46 46 March 51 126,121 | 24,553,133 | 5,429,556 125 | 882) 2,741 5:06À 
Duadee City Tramw CLIEZTTTTTT July 15 8354 718 |+ 116 - 22 22 May 15| 35,874 „084,822 ү 314 0:93 |11:276| 1,630 — 
Es? Ham Corporation ........| Aug.22 769 131 | + 169 4,676 |10775 | 7:52 | March 31| 25,341 9,971,337 | 90,224 v'61 | 9:35| 2,357 
Е coworth U. D. C. Б. = - - — | — — — — -- 
G..3gow Corporation ES йа „ 22| 23,642 | 11,685 | +1,95 8,217 | 124 101, May 317'656,5/2 | 177,179,549 |14,008,750 | 0:88 |11:25 | 5,489 0) 7-404 
H. Шах Corporation 50} 27 - | —- — — | — — 
riuddersfield Corporation — 54 55 March 31| 56,651Һ| 9,758,215 | 1,218,53 14 11°14 1,618 6°58 
Hull Corporation, E. 8.......... „ 22| 1,855 1.726 | + 106 | + 1,819 19 19 „ 31] 87,707h| 21,065,999 | 2,218,696 1:00 9:49 | 5,004 | 507 
Ilkeston Corporati: Mh то teat aa 2x 187 — - — - ee zm == — | — 
Kirkcaldy Corporation ........ - 5 - NV — 
Leeds Corporation ............. " 9. 11 7,4 70 March 25 262,656 | 57,239,779 9,775,651 111 1091 3,285 | — 
Liverpool Corporation.. еде к "8 10, 2 4-11, 101 95 Dec. 51 504,504 108, 906, 472 |11,705,425 111 | 10°34) 5,000 633 
Liverpool Overhead Rall w. ay. M 1,71! 1.670 16 | 4 7 | 154 June 30 79,252 10,466,726 986,185a | 1:82 |19°30a| 5,110 | —а 
Metropolitan District R ailway. а 5 6,171 6,089 82 2,7 — =) A — — 
Nelson Corporation —— i js 112 E: 2 | | ety М m 
Newcastle-on-Tyne Corporation )5 March 25g 150,524 CH 122 | 3,379,119 1:08 1095 4,175 5:17 
Portsmouth Corporation........ ) Sept. 30| 47,651 97 137 868,157) | 124 |15'17 | 1,643 — 
Rochdale Corporation ..........| July 20 157 164 March 51, 5,416 „481 127,456 138 1027 — 7 55 
Salford Corporation Aug. 21 5.856 721 à; — — | — — | - 
Sheffield Corporation .......... he 1.61 5} 16} Mar. 250 216,209 | 56,812,049 | 4,926,085 | 0:904 10-428, 1,510 70 
Southampton Corporation ^ 18 1,27 1.270 11 11 „ "DÀ 55,874 9,084,522 752,814 0:946 11456) 5,760 — 
Sunderland Corporation d S 1,506 1390 |+ 116 + 18:4 177 18 „„ 31 59,950 | 13,987,121 | 1,270,957 |105 |115 5,245 643 
Wallasey U. D. COO. 5 2 834 14 À , 4 10°5 10° „ 319 51, 307 5,690,378 654,552 1°32 | eet 2,981 | on 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of | unexpired lease. Train mile, 


a 
4 Per mile of single track. 6 Include rail and tram. d including depreciation. у Including one section of horse traction g 1905 A 
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NOTES. 


Book Received. Practical Construction of Electric 
Tramways,” by Mr. Wm. R. Bowker, C.E. The informa- 
tion given in this, the first edition, is limited to the laying 
out and construction of the permanent way and the over- 
head equipment of electric tramways. In future editions 
closer attention will be paid to the slotted conduit system, 
and aleo to electric street, underground, and elevated 
railway systems. The book is published by Messrs. E. and 
F. N. Spon, Limited, at Өз. 


Institution of Civil Engineers.—The secretary of 
the above institution has issued another batch of papers, 
comprising vol. clii. of the society's proceedings. Among 
those which interest us more particularly are “ Electric 
Automobiles,” by Mr. Н. F. Joel, with an abstract of the 
discussion; “ Сапувгу Power Transmission Scheme," by 
Mr. H. T. Hincks ; “Construction of the Permanent Way 
of Electric Tramways,” by Mr. Robert Bruce; and “ Muni- 
cipal Work in Sydney, N.S.W.,” by Mr. К. W. Richards. 


Electric Traction Trials.—Advices from Berlin 
state that trials are being conducted on the Prussian State 
Railway at Spindlersfelde with a new system of electric 
traction, employing single-phase alternating currents. The 
motor used is a special contrivance of the Union Elek- 
tricitáte-Gesellschaft. The one great claim which is put 
forward in favour of this motor is that it is capable of 
giving every desirable degree of speed, and notwithstand- 
ing is exceedingly simple in construction. So far the trials 
are reported to have given the utmost satisfaction. They 
are now being continued, and no doubt some authoritative 
data of the results will be issued before long. 


Literary Notice.—Messrs. Longmans, Green, and Co. 
announce that they will publish during the present month 
a new edition of “The Steam-Turbine,” by Robert M. 
Neilson. The size of the volume has been nearly doubled. 
Large additions have been made to the chapters descriptive 
of the Parsons and De Laval turbines, the additions 
including dimensions drawings. Illustrated descriptions 
are now given of the Westinghouse - Parsons, Curtis, 
Stumpf, Seger, and Sehulz steam-turbines. Indicator 
diagrams are shown taken from the latter turbine by Herr 
Schulz’s ingenious device. The new Rateau governing 
device is also described. The chapter on “Marine Pro- 
pulsion” has been greatly extended, and the recently 
completed turbine vessels are now included. 


Electricity in Sicily.—The use of electrical machinery 
in the sulphur mines of Sicily is increasing. We learn 
from a British consular report that at the Trabonella mine, 
which is about the largest in the island, the proprietors 
have erected four 120-h.p. gas-engines of German manu- 
facture with the relative Dowson gas plant, using anthracite 
coal, four dynamos of 110 h.p., which produce the neces- 
sary power for electric winding, electric haulage on surface, 
electric pumps of 10 h.p. each, electric lighting on surface 
and underground, and for a 25-h.p. flok and maccaroni 
mill, which supplies the workpeople with food, at lower 
prices than those current in the neighbouring towns. 
Developments are impending, and manufacturers will find 
an open field for their wares in the island of Sicily. 


Wireless Telegraph Conferenoe.—The result of 
the international conference held recently on the initiation 
of Germany to consider the subject of wireless telegraphy 
was announced in Berlin on Wednesday night. The chief 
recommendation arrived at by the conference, it is reported, 
is that there should be an international convention making 
it compulsory for all coast stations in all countries to accept 


and transmit wireless messages, whether by the Marconi 
or other systems. This was agreed to by а majority of 
six out of the eight countries represented, Great Britain 
and Italy being in the minority. It is stated that the 
above recommendation was directed against the Marconi 
Company's attempt to create a monopoly. The conference 
also recommended that tolls should be fixed, as for ordinary 
telegrams, by international arrangement. 


Pupin's Long-Distance Telephony.—Dr. Jeutsch, 
who is attached to the German telegraph service, has been 
criticising Dr. Pupin’s system of long-distance telephony. 
His objections are levelled, not at the electrical features of 
the system, but simply at certain mechanical difficulties 
that might be encountered. In his opinion external pres- 
sure of the water would increase with the depth to which 
a submarine cable was laid. At a depth of two or three 
miles it would not be impossible that a pressure of 5,0001b. 
to the square inch would be found. From this, according 
to the Scientific American, Dr. Jeutsch concludes that 
Pupin’s inductance coils, unless constructed with extra- 
ordinary strength, would be crushed in. Dr. Jeutsch, 
however, as well as Prof. Pupin himself, agrees that the 
difficulty is by no means insurmountable. | 


Atlantio Wireless Telegraphy.—Mr. Marconi now 
promises to establish a commercial service of wirelees 
telegraphy aeross the Atlantic within three months. We 
conclude from this that the new installation in Cornwall, 
which was stated to be essential for the dispatch of wireless 
messages to the other side, will be completed by that time. 
However, Mr. Marconi, who arrived in New York on 
Sunday, told a Dalziel correspondent that he would then be 
prepared to send messages of any length by wireless tele- 
graphy from Canada to England. He is also reported to 
have said that the “ Lucania " had been in touch with land 
during the whole of her voyage across the Atlantic. Mr. 
Marconi evidently recognises the impracticability of a 
commercial service so long as it can be interfered with by 
other wireless telegraph systems. Не is going to take 
legal advice on the point. | 


Water Power in New Zealand.—In the last few 
years great attention has been paid by some of the prin- 
cipal municipalities in New Zealand to the possibilities of 
water power for electrical purposes. There are several 
swift-flowing rivers in the colony which offer good oppor- 
tunities for this, not the least ihportant of which is the 
Waitaki River. An early visit from an American electrical 
expert employed by the Government is expected to test the 
resources of this river, with a view toa scheme for supplying 
three boroughs with electricity and power. These are the 
cities of Timaru, Waimate, and Oamaru, and the proposal to 
work in conjunction in this matter gives better hope of 
the scheme being eventually carried out than if it were 
undertaken individually. The Waitaki River has already 
been subjected to a preliminary inspection by a Govern- 
ment local inspector, whose reports have decided the 
Government to seek the more practical advice of an 
American expert on the question. 


Becquerel Rays and Water.— Some interesting 
facts about an action of radium rays on water were 
brought into prominence in a note by F. Kohlrausch, 
recently read before the German Physical Socioty, Berlin. 
A mixture of radium and barium bromides was placed in а 
flat capsule and covered with an aluminium sheet 0-1mm. 
in thickness, and the rays emanating from it allowed to 
traverse a water layer about 18mm. in thickness, when an 
acceleration in the increase of the conductivity of the water 
was noted during a prolonged action of the rays, though 
no immediate effects were stated. The author is unable to 
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give a sure interpretation of this fact, as the radium rays 
may either have given rise to a development of ions within 
the water or else have accelerated the disaggregation of 
the walls of the glass tube. As regards a third hypothesis, 
according to which something like bromine would have 
penetrated into the tube, the author states that this is 
highly improbable, a special experiment having given 
negative results. 


American Electrochemical Society.—We have 
received from Philadelphia an announcement of the fourth 
general meeting of the above society to be held at Niagara 
Falls on the 17th, 18th, and 19th of this month. In the 
choice of Niagara Falls as the place of meeting the society 
has, no doubt intentionally, lighted on the centre of electro- 
chemical activity in the States, and a good part of the 
time will be devoted to visits to power-houses and certain 
‚ of the electrochemical plants which are open to inspection. 
A large number of papers will be read and discussed at 
the three days’ meeting, and some of the leading American 
electrochemists will participate. We are glad to note that 
an arrangement has practically been arrived at between 
this society and the recently formed Faraday Society for 
a free exchange of their respective Transactions. This is as 
it should be, and although involving extra expense on both 
sides, the advantage to the members of the societies of 
receiving these volumes regularly is ample compensation 
for any pecuniary loss. 


Automobile Reliability Trials.—The Trials Organisa- 

tion Committee of the Automobile Club ‘have now made 
public the list of entries for their fifth annual reliability 
trials. An analysis shows a gratifying increase in the 
British competitors as compared with last year. There is 
a total of 76 British cars, compared with 41 in 1902; the 
increase for foreign cara being from 43 to only 59. Thus 
it will be seen that the British increase is 85 per cent., 
while that of the foreign entries is only 37 per cent. There 
is а net increase of 16 in the number of British firms in 
the list of competitors, which is in itself a strong argu- 
ment against unduly strict administration of the law. The 
principal increase is in cars built to meet the requirements 
of people of moderate incomes, say cars costing under 
£400, the annual upkeep of which should certainly not 
exceed £50 per annum, and of this type upwards of 50 cars 
are entered for the trials. Out of a total of 140 entries, 
only 10 are steam cars, which shows the enormous pre- 
ponderance of the internal-combustion engine in popular 
favour. 


Electrical Exports from the States.—These show 
an increase for the fiscal year ended June 30 last, although 
the exports for the previous 12 months were less than those 
in 1901. The figures as given in the annual statement of 
the U.S. Treasury Department are interesting. Last year 
the value of the electrical machinery exported from the 
States was £1,155,891, of electrical appliances, including 
telegraph and telephone instruments, £841,324, making a 
total value of £1,997,214. In 1902 the exports were 
valued at £1,802,301, an increase last year of £194,913, 
or about 102 per cent. But, as before stated, there was a 
diminution in the exports for 1902 as compared with 1901. 
A further comparison of the figures shows that the gain 
last year was in both electrical machinery and appliances. 
As in previous years, Great Britain and the British 
Colonies were America’s best customers for electrical 
machinery, the exports to Great Britain alone amounting 
to £451,212, or nearly double those to British North 
America, which comes next with a total of £248,180. 
Mexico is third on the list with a total of £117,652, and 
British Australasia fourth with 285,685. 


in the States. 


Electric Lighting in Buenos Ayres.—A monopoly 
of electric lighting at Buenos Ayres is held by a German 
company, but originally the undertaking was in the hands 
of а syndicate of French capitalists. In 1901, however, 
the German Transmarine Electricity Company purchased 
the undertaking from the French company, and this was 
followed by the acquisition of the works of the River Plate 
Electricity Company in that city, and more recently by a 
decision to obtain possession of the electrical works of the 
Primitiva Gas and Electric Lighting Company of Buenos 
Ayres. The latter works have been leased to the German 
company for a period of 41 years on the payment of 
£30,000 per annum, but on completion of that period the 
works will pass into the possession of the German company 
without further payment. Thus we have a case of German 
private enterprise absorbing both English and French 
interests in a particular business in one town, and creating 
a monopoly which practically controls the whole of the 
electrical lighting works in Buenos Ayres, and also owns 
the metropolitan tramway in that city. 


Aluminium Production.—At present Niagara Falls 
is the centre of the aluminium industry in the United 
States, and the Pittsburg Reduction Company is the sole 
producer of the metal in that country. However, this 
company is preparing а power plant at Massena, New 
York, which is expected to double the output of aluminium 
The new plant will consist of four units of 
500 h.p. each, generating current at 1,500 volts. The 
approximate output of aluminium in the States during 
1902 was 7, 500, 000lb., as compared with 7,150,0001b. in 
the previous year. Twenty years ago the annual output 
was 83lb., and three years later it had risen to 3, OOOlb. 
Each year for the next 10 years the industry made steady 
advances, until in 1896 the output was about 1,300,0001b., 
increasing year by year until now the output has reached 
over 7l million pounds, which looks like being doubled 
before very long. Aluminium has advanced in popularity 
for use on transmission lines very considerably in the last 
few years, but it has also attained a high standing for the 
manufacture of domestic and culinary articles. The price 
is believed to be regulated by an international agreement 
between the producers. 


Guttapercha in the Philippines.—The belief that 
the Philippine Islands could furnish a very valuable supply 
of guttapercha if properly cultivated, is confirmed by a 
report which has recently been issued by Dr. Penoyer L. 
Sherman, jun., of the Philippine Forestry Bureau. The 
report has been made as the result of an expedition in 
search of guttapercha trees in the Philippines, during which 
several species of the trees were found in the island of 
Mindanao, and the islands of the Sula Archipelago ; and it 
is stated that the Chinese have built upa large trade in this 
product. The total exports of guttapercha from the 
Philippines last year is put at 14,000lb., but the report 
states that particularly in the mountainous regions the 
guttapercha tree is to be found in abundance. Dr. Sherman 
extracted the gum from some of the trees during the expedi- 
tion. One tree, 160ft. in height and 8ft. in circumference, 
yielded 94lb. of dry guttapercha. Under cultivation it 
would probably have yielded 20lb., while, had the bark 
and leaves been secured, from 150lb. to 200lb. could have 
been obtained. In view of the present wasteful methods 
of harvesting now in use by guttapercha planters it is 
proposed that the United States Government shall take 
over the business of rubber cultivation in the Philippines, 
with the object of regulating the supply and preventing 
much of the cheating which is now done by the Chinese 
merchants. 
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Electricity in the East. —It is not to Northern 
Chins that one would usually look for ап example of elec- 
trical progress, but there is at least one place on the 
eastern shore of the Liaotung Peninsula which might well 
set an example to many of the Western towns. We refer 
to the city of Dalny, which lies near Port Arthur in that 
portion of the Chinese Empire which was leased to Russia 
in 1898. Electrically, Dalny is up-to-date. It has both 
telephones and the electric light. The central station, 
which is considered the finest electric plant in Asia east of 
Singapore, was finished over a year ago. It is equipped 
with three of Ganz and Co.'s generators, with a total of 
1,000 h.p., and has a reserve space for additional machines 
to double its present capacity when required. Dalny, 
besides other things, is an important seaport, and has a 
dry dock 380ft. long, 50ft. wide, and 18ft. deep, which is 
equipped throughout with electric pumps. A larger dry 
dock is building, at which electricity will also be adopted. 
In connection with the dry dock are the harbour 
repair shops, with foundry, smithy, machine and fitting 
shop, boiler shop, etc. All these shops are electrically 
driven and lighted throughout. Dalny also boasts an 
excellent telephone service, and altogether it may fairly 
claim to be one of the most progressive cities in the 
East. 

Large Electric Locomotives.—In the issue of the 
Street Railway Journal for, Aug. 22 an interesting description 
is given of two large electric locomotives which have been 
constructed for the Baltimore and Ohio Railway for tunnel 
work. Each locomotive is made up of two 75-ton units, so 
that its total weight is 150 tons. It will be operated with 
type M control of the General Electric Company, the 
eontrol being so arranged that each section may be 
operated independently, or any number of sections coupled 
together and operated from any one section. The loco- 
motive is designed to draw a 1,600-ton train on the Balti- 
more and Ohio trunk line through the tunnel over an 
0:8 of the 1 per cent. grade at a speed of 10 miles an 
hour, and over a 13 per cent. grade at a speed of nine miles 
per hour on 625 volte. Under practical operating condi- 
tions the motors have sufficient capacity to maintain this 
service hourly, running loaded up the grade and returning 
light. In starting, the motors have more than sufficient 
capacity to handle as heavy a train as the weight on 
the drivers will permit. The motor equipment: of each 
unit consists of four G.E. 65 motors of about 225 h.p. 
each, with special slow-speed winding, making a total for 


been finished at the General Electric works, and will be 
put in service almost immediately. 


Superheating Tests.—We have received for publica- 
tion results of some experiments recently carried out at. 
Messrs. Mechan and Sons’ works at Glasgow by Prof. 


Watkinson to determine the percentage gain in power, 


with a given boiler, due to the application of a super- 
heater, and the saving in steam and coal for a given output 


in horse-power. A Lancashire boiler, 8ft. diameter and 30ft. 
long, was used, and the superheater was one of Watkin- 
son’s shunt-circuit type. The test with saturated steam 
was of the same duration as that with superheated steam, 
about seven hours, and among the results obtained are 
the following: The average temperature of the steam 
leaving the superheater was 492‘5deg. F., and at the 
engines 470deg. F. The electrical horse-power during teat 
averaged 176:2 in the case of saturated steam, and 240:8 


in the case of superheater ; the gain in power due to super- 
heating was thus 56:6 per cent. The consumption of steam: 
per electrical horse-power hour comes out, however, at & 
very high figure, even with superheated steam, In the test 


with saturated steam it was 44'91b., and with superheated 
steam 31°7lb. The consumption of coal per electrical 
horse-power hour was 7:51lb. and 5'45lb. respectively. The 
main result, however, is that by superheating a saving was 
effected in steam of 29:5 per cent., and in coal of 
27-4 per cent. The actual amount of coal burned on each 
trial was practically the same. 

Technical Instruction for Apprentices.—At the 
present time the large railway companies are particularly 
anxious to encourage the technical education of the most 
promising of the apprentices in their workshops. We know 
of one or two cases in which the apprentices have been 
granted sevoral months' leave of absence in order to take 
up technical study—of course, under the surveillance of 
their employers. The Great Western Railway Company 


is now offering facilities, in conjunction with the Swindon 


Edueation Committee, for a limited number of selected 
students to attend day science classes at the technical 
school. Candidates must be registered apprentices between 
17 and 18 years of age, and must have spent at least one 
year in the works. Another stipulation is that they must 
have regularly attended for at least one session in the 
preparatory group of evening classes at the technical 
school. The number of studentships will be limited to 30 
at any one time in groups for a three years course. The 
Great Western Railway Company deserves all praise for 
its generosity in this matter. Not only will the company 
pay the students their wages as if at work in the factory, 
but also their school fees. The students attending the day 
classes will be expected to give some time each evening to 
private study. "Those who distinguish themselves will be 
allowed to spend part of their last year in the,drawing 
office and chemical laboratory. 

Institution of Electrical Engineers.—From the 
secretary of the above institution we have received three 
volumes—viz., Part 5, No. 163, of tho: Journal, index to 
vol. xxxii., and a new list of officers and members, corrected 
to June 30 this year. The first-named volume contains 
the following papers with the discussions thereon : “ Appli- 
cations of Electricity in Engineering and Shipbuilding 
Works,” by Mr. A. D. Williamson ; “Electric Driving in 


| Machine Shops,” by Mr. A. B. Chatwood ; ‘‘ Electricity 


Supply for Small Towns and Villages” (Leeds Section), 
by Mr. A. B. Mountain ; “On the Preservation and Pack- 
ing of Plant for and in Bengal” (Calcutta Section), by 


| Prof. Bruhl; “The Carriage of Goods on Electric Tram- 


| ways” (Manchester Section), by Mr. A. H. Gibbings ; 
the eight motors of 1, 800 h.p. The locomotives have recently 


* Notes on Motor-Starting Switches,” by Mr. A. Н. Bate; 
together with a paper by Messrs. C. D. Taite and R. S. 
Downe, entitled Comparison Between Steam and Elec- 
trically Driven Auxiliary Plant in Central Stations " (Man- 
chester Section), and an original communication by Mr. 
Е. W. Carter, M.A., entitled Some Notes on Heat Runs.’ 
'This number also contains the annual report of the Council 
for the past session, and is the last of vol. xxxii. As usual, 
there will be no further issue until the end of the year. 
The membership of the Institution, including associate 
members, associates, students, and foreign members, as 
shown by the new list, now stands at the highly respect- 
able figure of 4,818. І 
Steam and Electric Competition.—In America 
the railway companies operating their lines-by steam have 
recognised by this time that they must adopt some radical 
changes if they are to stem the inroads on their revenue, 
resulting from the competition of the electric roads. They 
must prepare to meet this competition, and various pro- 
posals have been made for achieving this end. The heavy 
expense involved in completely changing over from steam 
to electric traction, has induced several of the large 
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railways in this country to adopt motorcars which are 
self-contained and driven by petrol motors. In America 
they have another idea. It is to construct electric lines 
alongside the present tracks, so that they may operate 
an electric service in those districts mostly affected by the 
electric tramway, or street railway, competition, and at the 
same time maintain their steam trains for long-distance 
traffic. This, it is thought, would solve the question as to 
local traffic, which is what the steam railways are rapidly 
losing. The competition of the electric lines is, of course, 
far more active in America than in this country, but 
English railways may profit by the experience of their 
American cousins, and take up the question before it is 
too late. It will be apparent that the electric lines, if 
sonstructed on private ground, such, for instance, as is 
proposed by the American railways, would prove more 
advantageous than if laid in the form of tramways on the 
public roads, in which case they would fiot be able to reach 
the high speeds required owing to other traffic. 


Tramways and Light Railways Association.— 
There are two or threo announcements of much interest in 
the official circular issued by the above association for the 
present month. Ir the first place, we note that the council 
has decided to grant annually а prize of а bronze medal 
and books to the best essay on improved means of com- 
munication. Papers, which must be sent in to the secretary 
on or before Nov. 30, must not exceed 4,000 words in 
length. There will probably be plenty of competitors for 
the prize, and some interesting papers should be the result. 
Another announcement of importance is that the next 
tramway congress will be held early in September, 1904, 
in Vienna. The International Tramways and Light Rail- 
ways Union has prepared a list of the questions to be sub- 
mitted and discussed, to which replies are requested before 
Oct. 30 next at the latest. The subjects are briefly: 
depreciation, transfers, savings in current consumption, 
brakes, guard wires, trailers, electric traction on light 
railways, fall in potential thereon, permanent way 
therefor, comparative legislation, accounts and reports, 
general inspection, use of automotors on light railways. 
The first meeting of the winter session of the association 
will be held in London at the beginning of October, when 
Mr. R. H. Scotter will deliver an address on ‘ Fiscal 
Policy as affecting Tramway and Light Railway Enter- 
prise.” Notice of time and place of meeting will be made 
soon. Another matter of interest is a proposal to form a 
tramway club in London if the scheme meet with sufficient 
support. 

Experiments with *N" Rays.—Mr. Blondlot, the 
French scientist, has lately been making experiments with 
these rays, and has published some of his conclusions. It 
has been established that most of the artificial sources of 
light emit radiations capable of traversing metals and a 
number of other bodies opaque to light—that is to say, 
radiations affecting the eye as light. These rays, which are 
distinguished by the name of N,” enhance the phosphor- 
escence of phosphorescent substances, and Mr. Blondlot 
has employed this fact in trying whether such rays are 
emitted by the sun. With this object he placed a tube 
of phosphorescent material—for example, sulphide of 
calcium—behind an oaken panel or shutter, closing a 
window exposed to the sun, and keeping the chamber 
dark. If, now, a plate of lead, or even the hand, be 
interposed between the shutter and the tube the phos- 
phorescence diminishes, and when the plate is withdrawn 
it increases. The panel of oak had a thickness of 15mm. 
The phosphorescence is rather feeble at first, and a sheet 
of black paper may be held as a background to the tube. 
Plates of aluminium and cardboard between the shutter 


and the tube do not prevent the phenomenon. The “N” 
rays from the sun, it was found, can be concentrated by 
а lens of quartz. They are reflected by polished glass and 
diffused by ground glass. Like the “N” rays from a 
Crookes tube, or a flame, those of the sun act on a small 
spark and a tiny flame so as to increase their brightness, 
but the experimenter has not obtained any photographic 
effect from these rays. 

The Victoria Falls.—Our readers are cognisant of the 
scheme for turning to account the immense natural forces 
of the Victoria Falls, in Rhodesia, for electrical purposes. 
We have on more than one occasion in these columns 
spoken of the almost inexhaustible energy which these 
falls—in comparison to which those at Niagara sink into 
something approaching insignificance—contain, and only 
await the latest devices at the disposal of man to be con- 
verted into a source of indigenous wealth and prosperity 
to the country. The initial survey of the falls has yet to 
be made, but a rough estimate has placed the energy that 
might be harnessed at several hundred thousand horse 
power, at present running to waste. This may easily be 
imagined when it is stated that the falls are over a mile 
in breadth, and considerably higher than Niagara Falls. 
An interesting statement was made regarding the possi- 
bilities of the scheme at the meeting of the African Con- 
cessions Syndicate, which owns the concession. Although ` 
the proposal has not yet taken definite form, the conces- 
sionaires have already defined a very wide market for 
the electric power. A great deal, of course, depends 
upon the distance the current can be conveyed; but in 
America they have accomplished great things, and it is 
thought, profiting by their experience, that it will be pos- 
sible to transmit power within a radius of 300 miles from 
the falls. This would embrace all the principal mining 
grounds round about, including the Waukie coalfields, the 
Gwelo, Sebakwe, Selukwe, Lomagunda, and Hartley gold. 
fields, the Northern copper discoveries, and some 800 or 
900 miles of railways. It will be seen, therefore, that the 
field open to electric power in the neighbourhood of the 
Victoria Falls offers splendid prospects, and on the face of 
it fully warrante the scheme being energetically pushed 
forward. It must take some years, however, before the 
scheme is in operation, but when accomplished it should 
play an important part in the development of what is 
still à comparatively new country. | 

Engineering Standards Committee.—Mr. Leslie 
S. Robertson, the secretary of the Engineering Standards 
Committee, has issued an interesting review of the work 
of the committee since its appointment some three years 
ago. In that time no fewer than 27 committees have 
been at work with 170 members, including 25 representa- 
tives of Government departments, and the results of their 
labours are во far very satisfactory. For instance, m the 
matter of tramway rails the sub-committee have agreed 
upon a series of standards which have been approved by 
the Board of Trade and have been rolled abroad, and the 
report of the sub-committee on railway rails is nearing com 
pletion. The standardising of electrical plant is presided 
over by Sir Wm. Preece, and four sub-committees have 
been doing much useful work. The sub-committee on 
generators, motors, and transformers have been collecting 
evidence for the determination of standard voltages and 
frequencies, and also the standard sizes for dynamos and 
motors. The other electrical committees deal with such 
subjects as cables and conduits, telegraphs and telephones, 
and the temperatures of insulating materials. It may be 
mentioned that the French Government have sent over a 
commissioner to study the procedure and the lines upon 
which the Engineering Standards Committee is organised. 
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Mr. Robertson concludes that “the epitome sufficiently 
indicates the enormous importance of the work in hand to 
the trade of the Empire. The Premier, Mr. Arnold-Forster, 
Sir John Wolfe Barry, and others have expressed opinions 
as to the immense value of its labours, the result of which 
it is difficult to over-rate if they are loyally supported by 
the trade and commerce of this country, as by the Govern- 
ment and its various departments.” It may be added that 
the example of the Government in granting £3,000 towards 
the expenses of the committee has been followed by the 
leading manufacturers, who are also subscribing to the 
support of the movement. 

Water Power in Switzerland.— There have been 
many proposals put forward for operating the whole of 
the railway system of Switzerland by electricity obtained 
from water power. Different engineers have their different 
ideas and prejudices, but however far removed from each 
other they may be on the question of the particular system 
of operation to be adopted, there is very general agreement 
as to the practicability of and necessity for changing from 
steam to electrical working. The chief cause for this is 
the recent rise in the price of coal, which leaves little 
margin on the right side between revenue and expenditure, 
besides which it is generally conceded that the almost 
illimitable water power, à great part of which is at present 
performing no specific function in the Swiss mountains, 
offers opportunities such as are to be found in very few 
countries. The latest exponent of a scheme having for 
its object the use of electric energy on the Swiss railways 
furnished by hydraulic plants is a Mr. Thormann. He 
estimates that the five main railways in the country 
would require over 30,000 h.p. daily, but that in 
order to organise a complete electric system it would 
be necessary to obtain about double that horse-power 
in the shape of alternating current of high tension, 
not counting the reserve plant, which is indie. 
pensable. Already there exist 21 large hydraulic plants 
capable of giving an aggregate of 86,000 h.p., and there 
are а large number of falls in the country which have not 
yet been taken advantage of. Mr. Thormann estimates 
the total cost of changing over to electric traction over the 
whole railway system at some 52 millions sterling, which 
includes eight millions for rolling-stock and ten millions 
for sub-stations. Coal has to be imported into Switzerland, 
there being no home supply, and it is to be noted that the 
adoption of electric traction, although involving a huge 
cost, would have the great advantage of dispensing with 
the present large importation of coal. The schemo is 
undoubtedly practical, and one which the Swiss Govern- 
ment very rightly cherishes as the futuro salvation of the 
State railways. 

Telegraphs and Telephones in New Zealand.— 
Marked progress in the telegraph and telephone fields is 
shown by the annual report of the Post and Telegraph 
Department of New Zealand, and it also indicates a 
general increase in the electric power and lighting 
industries of the colony. The period considered is the 
12 months ended March 31 last, and the total value of 
the telegraph and telephone business for the year 
amounted to £241,964, compared with £228,404 for the 
previous year—an increase of £13,560. During last year 
there were over 4} millions of messages exchanged over 
the various lines, an increase of 391,323. Of the total number 
of telegrams, 4,271,218 represent the paid traffic, producing 
a revenue of £149,044. This amount, compared with the 
revenue from paid telegrams for the year ended March 31, 
1902 — £137,616 — shows a gain of over 8 per cent. 
There were 22,672 miles of wire in operation at the close 
of the present fiscal year, as compared with 21,705 miles 


the previous year, an increase of nearly 1,000 miles. As 
regards the telephone business, the number of central 
exchanges increased during the year from 23 to 26, and 
the sub-exchanges from 35 to 44. With this expansion 
there was an increase of 1,575 new subscribers, bringing 
the total up to 10,633. The exchange subscriptions for 
the year amounted to £58,410, an increase of £6,424 over 
the previous year. On March 31 last 8,727 miles of tele- 
phone wire were in operation, an increase of 960 miles 
during the year. Reference is made in the report to the 
completion of the British Pacific Cable, and it is stated that 
since the cable has been in operation the colony’s telegraphic 
business has increased about 50 per cent. The average 
number of messages transmitted to and from New Zealand 
since the opening of the Pacific Cable has increased from 
about 425 to 600 a day. The report also records much 
activity in electric railway building and in electric light 
and power work, the principal places affected being Auck- 
land, Wellington, and Dunedin. The applications for 
licenses for electric lighting of boroughs are on the 
increase. Many of the above schemes contemplate the 
transmission of power at considerable distances and at high 


voltages, | 

Paris Metropolitan.—The deplorable disaster which 
recently occurred on the Metropolitan Underground Rail. 
way of Paris has had its lessons. Mr. F. Poussel, reporter 
to the special commission of enquiry appointed to investi- 
gate the causes of the disaster, has drawn up a number of 
recommendations which in themselves are a complete con- 
demnation of the methods of working adopted by the 
Paris company. Briefly, these recommendations state that 
the present method of traction is proved to be a public 
danger, and should be modified as soon as possible. Any 
outbreak of fire caused by a motor should be followed by 
the immediate isolation of the motor, and consequently its 
release from further service. Communication by telephone 
or speaking-tube should be established throughout the 
whole railway system. А permanent surveillance should 
be maintained on every platform. The company should 
establish the means of verbal communication between the 
employés of every train. The exit at every station should 
be rendered visible by a light which cannot be affected by 
currents of air, and spocially clear signs should indicate 
the way out of the station. All these signs ought to 
depend for their illumination on a source independent of 
the current which supplies the trains :and lights the 
tunnels. An alarm should be used to indicate the necessity 
for evacuating the platforms, and the company’s servants 
should call out to the public the side of the platform on 
which they will find the exit. The fact that the special 
commission has found it necessary to make these recom- 
mendaticns is sufficient evidence of the total lack of pre- 
cautious against accident up to the present, and a 
deplorable want of good organisation on the part of the 
management of the Paris railway. The sooner the com- 
pany set about improving these conditions, the sooner 
will public confidence be restored in their railway. 
One would not think that the present time was particu- 
larly auspicious for applying to the public for more capital. 
But so it is, the company having decided on an issue of 
£1,000,000 at the end of this month, thus raising the 
capital to three millions sterling. There seems to be little 
doubt entertained about getting the money, for the Paris 
correspondent of the Financial Times says that, notwith- 
standing the heavy fall in the traffic receipts which has 
taken place as a result of the accident and the onerous 
expenditure which the new municipal requirements will 
necessitate, the issue will probably be subscribed entirely 
by the present shareholders. 
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THE DESIGN OF EXTRA HIGH TENSION 
SWITCHGEARS. 
BY W. E. WARRILOW. 
(Concluded from page $16.) 


If it is required to make this change without breakin 
the circuit, а set of parallel contacts are provided whic 
admit of the insertion of a plug, current passing through 
this while the fuee is being replaced. In Fig. 24 the 
arrangement of the fuse under the switch gallery is shown, 
as well as the main portion of the gear, and it will be 
noticed that a clear space is left above the top of the fuse 

t, as explained previously. The switch used with this 
orm of board is also of the oil-break type, and its external 
appearance will be gathered from Fig. 25, which represents 
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the device with lid оп and off, the latter photo being taken 
with the oil removed to show the contacts. A large 
porcelain box is used, in a similar manner to the fuse, to 
contain the oil, the moving and fixed contacts, and also to 
act as an insulating medium to all the parts of the switch. 
Two breaks have been provided for—the main break, 
carrying all the current during the time the switch is 
closed, and the shunt breaks, fitted inside the pot, and 
arranged to be left in circuit after the dry break has left 
its contacts. Referring to the section of the switch in 
Fig. 26 will make the arrangement quite clear. A steel 
spindle passes ee the box at its centre, and one end 
of this shaft is fitted with the operating handwheel at the 
front, while the rear end has the main contact securely 
fixed to it. The central portion within the pot carries a 
loose drum, formed of а steel tube on which are clamped 
the shunt contacts, the rear portion of the drum having 


an enlargement provided for the spring and catch motions. 
These latter have been introduced to ensure a quick break 
under the oil, and comprise a laminated clock - spring 
fastened at one end to the spindle and at the other to the 
drum. A weighted catch, fixed to the oil-gland and having 
a projecting lug for tripping, drops into a notch on the 
enlarged part of thedrum, which remains in the “on” position, 
with its contacts, until a pin on the spindle, engaging with 
the trip on the catch, throws this up and allows the energy 
stored in the spring to be expended in turning the drum 
round. The main contacts outside the pot will have in 
the meantime been turned almost at right angles (or hori- 
zontal) during the half revolution of the spindle which is 
necessary to open the circuit. The principal insulator 
used in the switch is ambroin, which is moulded round 
the main contacts to prevent flashing from one terminal of 
the switch to the other. The driving disc is of the same 
material, and also the plates carrying the fixed auxiliary 
contacts on the inside of the pot. The building-up of the 
revolving dram with its connecting blades has been effected 
by sliding ambroin washers and brass blades alternately 
over a sleeve of similar insulating material moulded in 
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hexagonal form on the steel spindle. There is no danger 
from shock in operating the switch, and no noticeable 
leakage takes place to the metal portions of the apparatus— 
in fact, every precaution has been taken to render all 
exposed parts absolutely safe. The oil-level is maintained 
above the contacts about 4in., and the body of liquid thus 
obtained effectually quenches the arc formed when the 
circuit is broken. The auxiliary breaks are arranged to 
split the аге between 14 pointe or gaps, these all being in 
series with one another, and by this means a reliable 
method of securing a long break is obtained. Suitable 
glands are fitted for the operating spindle to prevent oil 
leakage, and the complete switch is designed to draw out 
of its panel for examination or repair, and it can be 
replaced by another of similar make in a few minutes. 
The shunt connection is made at the top and bottom 
contacts of the switch panel by plugs which enter spring 
clips bolted to the contacts themselves, all parts being 
registered from the guide runners on which the switch 
slides. The operating handle is linked up to the driving 
disc, and is provided with stops on the lower slate 
which limit its travel to the correct distance necessary 
to the motion of the switch. When polyphase work ig 
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dealt with, the discs are coupled together and driven by 
one central handle. 

The ammeter used with the board is similar in design to 
that employed with similar gears of lower voltage—that 
is, it is placed directly in the high-potential circuit, and is 
made to be withdrawn from its particular panel without 
removing any connections. The case is of ambroin, and 
the front is shaped to suit the sweep of the needle over 
the scale, this latter being presented vertically edgewise 
towards the front of the gear. A projection at the back 
of the case carries the main coil, and a central hole is 
made in the 3 which admits of the movement of 
a soft-iron plunger towards the centre of the coil. This 
plunger is pivoted to a parallel motion carrying the pointer, 

oil dash-pot being included to check the violent action 
of the needle. The scale is fixed on edge at the front of 
the meter and the zero is at the top of the scale, so that 
the needle sweeps in a downward direction when reading. 
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The instrument operates without the aid of a current 
transformer, and by reason of the contacts which project 
from the coil at the back, it can be pushed into its panel 
or removed therefrom іп a few moments. А zero adjust- 
ment is obtained by a small ebonite screw turning in a 
nut cemented into the lower slate, the screw point touching 
the front part of the case, so that the meter can be 
moved vertically on account of its coutacts being of the 
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n the assembly of this gear a number of horizontal 
slates are cemented into the wall to form supporting ledges 
for the various fittings, and the whole combination is 
divided into any number of cells by the use of vertical 
division slates, which slide in grooves cut at right angles 
to the wall in the horizontal slabs. This method of con- 
struction enables the particular switches, fuses, etc., form- 
ing a complete шш to be maintained in a vertical 
straight line down the board, and the indiscriminate 
dotting of the parts about is entirely avoided. This last- 
mentioned feature not only greatly simplifies operation, 
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but tends to lesson the chance of mistakes, while it affords а 
ready means of reducing the space occupied by the complete 
gear. In Fig. 27 a board for controlling a number of two- 
phase feeders and generators is shown, and the construction 
of the gear will be readily understood. At the top is the 
bus - bar chamber, capable of containing from one to three 
bars. Each bar is supported on insulators in the top slate 
(and not in the wall), and complete isolation from adjoining 
bars is obtained by ambroin plates running parallel to the 
wall, and held in position by a slate which forms the cover 
to the chamber. Directly below the bus bars are the 
ammeters, and their top contacts projecting into the bar 
chamber, admit of connection to the bar by a removable 
plug passing through a socket on the bar and entering a 
hole in the ammeter fitting. The withdrawal of this plug 
completely isolates the particular panel, which it connects 
to the bar, from the live bar, so that inspection or cleaning 
can be readily carried out. The ammeters below the bars 
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Fig. 27. E. II. T. Cellular Two-Phase Gear (Ferranti). 


are fitted to their respective panels, as already described, 


and below the instruments the switches are p . The 


operating handles project from the slate slightly, and are 
moved in a direction parallel to the length of the gear. In 
its passage from “off” to “on” the handle engages with a 
small switoh, closing the circuit of the synchroniser (low 
tension) and placing the particular generator in connection 
with the synchronising transformer. This switch is only 
fitted to dynamo panels, and corresponds to the “ half- 
cock” position common to gears of this class. A front 
view of a similar board is illustrated by Fig. 28, and 
the arrangement of the fuses can be seen below the 
switch panels. This form of fuse is of smaller capacity 
to that described above, and is incorporated with the main 
gear, and not set apart from it, as is the case with larger 
fuses. A cable receiver is mounted underneath the lowest 
alate, to permit of a neat connection being made to the 
conductors from the generators or feeders. The feeder 
panels are fitted with a volt indicator, taking the shape of 
a vacuum tube, so connected as to glow when the cable is 
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charged, thus informing the switchman if the switch is 
closed at a sub-station or some other outside spot on the 
line. The generator panels are also fitted with a regulat- 
ing table mounted on the gallery floor and projecting from 
the main board to facilitate operation. A rheostat hand- 
wheel, field ammeter, and field switch are fitted to each 
dynamo table, the resistance proper being fixed in the most 
suitable position below the gallery. The voltmeters and 
synchroniser stand on the slate in front of the 'bus-bar 
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other of 12in. (Fig. 27) centres, these figures being the 
width of the panel in each case. 

A comparison of the foregoing example of extra high 
pressure gears will serve to illustrate the manner in which 
various makers’ ideas are worked out in practice as well as 
indicating the improvements which have been effected. The 
control of such high potentials is a matter of extreme import- 
ance, now that the recognised wants of the industry lie in the 
direction of large power stations distributing energy over 
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chamber, where they can be easily seen, and are also out 
of harm’s way. The voltmeters are electrostatic, protected 
by a special device known as a water resistance cut-out, 
comprising a glass tube containing a column of water 
and a suitable holder with contact clips. The device 
protects the voltmeter in case of sparking taking 
place across the vanes, the momentary current passed 
under such circumstances causing the water to escape 
through a rubber valve at the bottom of the water- 
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wide areas. In conjunction with the essential features of 
safety апа space occupied, the continuous efficiency of the 
board has to be considered, as breakdowns for even short 
periods result in disastrous consequences. The shutting 
down of à 10,000-kw. station through failure of the con- 
troling appliances does not bear contemplation, and even 
the stoppage of one plant would seriously affect a large 
‘number of consumers. The types of gear described in the 
foregoing lines clearly point to the transitory condition of 
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FIG. 28, — Front View of Cellular Two-Phase Gear (Ferranti), 


tube. The synchroniser with a portion of its trans- 
former is mounted between the voltmeters, and its 
high-tension windings are protected by a removable oil- 
break fuse. Wattmeters are fitted to the gear to register 
the energy passing from the dynamos to the feeders and 
also to a motor-generator occupying a panel in the centre 
of the gear. The boards described are suitable for dealing 
with pressures up to 12,000 volts and currents ranging 
from 10 to 100 amperes, the various capacities being met 
by two sizes of panel, one of Qin, centres (Fig. 28) and the 


switchgears for high-pressure control, and in many ways 
bring home the fact that this portion of the station equip- 
ment has not received the share of thought as has been 
bestowed on the generating plant proper. Unless some 
decided steps are taken to level the development of this 
section of the station plant, the power-houses of the imme- 
diate future will be supplying current from first-class plant 
through controlling apparatus unfitted to deal with the 
demands likely to be made upon it. The designs which 
were suitable for dealing with pressures to 3,000 volta are 
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totally unfit to control higher voltages, and the principle 
underlying the construction of such gears will also serve 
no other purpose. This is, of course, only to be expected, 
but it is nevertheless noticeable that many, in fact, most, 
of the boards now mado are based on the earlier types. 

For controlling currents at pressures to about 10,000 
volts, experience seems to uphold the arrangement of the 
panels in concentrated form, and for this reason no doubt 
ths cellular gear has met with extended favour. Beyond. 
this limit of pressure, however, there is a growing tendency 
to return to the isolated type of gear, once used in single- 
phase stations, this consisting of a set of switching appli- 
ances for each machine placed directly in line with that 
particular unit in the station. The chief difference in the 
two methods is found in the system of operation. The 
old type had a long gallery, and necessitated considerable 
attention from the electricians, whereas the new form, 
though scattered as regards the apparatus, is concentrated 
in the means of control, this being effected from a central 
board fitted with either levers or switches, according to the 
operating medium adopted. American experience with 
these distance control gears seems to be of a favourable 
nature, and most of the very large power schemes have 
been equipped with them. The enormous output dealt 
with certainly justifies something elaborate in the control- 
ling arrangements, and it would seem as if this was fouud 
in the electrically-operated gear. 

In examining the position of affairs logically, there can 
be little doubt that the extra high tension gear will resolve 
itself into some definite form of electrically-operated appa- 
ratus, situated in an isolated position, which will be kept 
under strict supervision, though only by those authorised 
and competent to do so. A close inspection of a lay-out 
of one of these gears points to a distinct consideration of 
the factor of safety, and as the whole of the controlling 
switches and indicating instruments are placed in a low- 
tension circuit, the risk of shock to the operator on 
the lery, at any rate, is reduced to a minimum, 
though there would still be doubts as to the safety 
of the electricians handling the extra high tension portions 
of the arrangement. The vexed question of the advisability 
of fuses in the high-tension circuit will probably never ba 
satisfactorily settled, though there are prospects of the fuse 
receiving its death-blow from the electrically-operated 
switch. The latter has been successfully built to open the 
circuit automatically, and can be relied upon to deal with 
either overload or reverse-current occasions in а manner 
which no fuse could ever equal. The fuse must always be 
a clumsy device, and one difficult of immediate replacal, no 
matter how effectually it may open the circuit ; and should 
the high-tension circuit breaker come into extended use, 
the necessity for a separate switch and fuse will at once 
disappear. It must not be thought for a moment that 
fuses will not continue to be employed, as they have a 
sphere of action peculiar to themselves, and must remain. 
an inte part of switchgear for some time to come. 
The point for emphasis is, that the combination of a 
switch and fuse (or some automatic means of interrupt- 
ing the supply) when successfully accomplished, as in 
the majority of electrically -operated switches, will so 
materially reduce the working parts of the board as to 
admit of no return to two separate devices performing the 
same operation. There seems to be little doubt now, that 
the oil switch is the correct device for safely opening the 
circuit, and flare switches, though still much used for 
medium voltages, cannot be continuously relied upon to 
break the arc they occasion when connected to extra high 
tension lines. It is not often that the oil fires in carefully 
designed apparatus, and when it is contained in tanks 
which lower away from the mechanism there is practically 
no leakage. 

It is not intended in this article to deal with the con- 
nections of these gears, as that is a subject requiring 
separate consideration, but it may be noted that in the case 
of generators little or no provision is made for isolated 
running, as it is impossible to increase the number of bus 
bars in a polyphase station in the same manner as has 
been done with some single-phase. The machines are run 
in parallel, and though a duplicate set of bars may be 
provided, this number is seldom exceeded. 


In looking back on the past and forward into the future, 
there is a decided prospect of a standard switchgear being 
produced for controlling extra high tension currents, but 
1t is difficult to speculate on the merging of present designs 
into such a standard yet awhile. The principles underlying 
the design may become grounded within the next few 
years, but there would yet be that variety of production 
which a competitive commerce gives to every manufacture. 
Still, even before that state of affairs exists, much now con- 
sidered of value will need to be discarded, and many pet 
theories, dear to the hearts of professors and consulting 
engineers, will be ruthlessly trampled under foot. The 
issue of carte blanche to manufacturers would, it is not too 
much to say, do a great deal to free the market from 
designs which can only act as a hindrance to the industry 
rather than а help. It is in the development of the large 
power schemes springing up on every side that the solution 
of the switchgear problem will be found, and the present 
tendency to adopt the distance control board will, no 
doubt, be then fully justified. 


A NEW SINGLE-PHASE MOTOR.* 


Since the polyphase alternating motor has come into 
general use, attempts have often been made to apply the 
principle of a rotating field to single-phase motors. It is 
well known that a polyphase motor can be driven from 
single-phase mains if it is first brought up to full speed, the 
rotary field being maintained by the rotating short-circuited 
rotor. The difficulty, however, lies in starting, as the 
rotating field must be artificially produced at first. This 
is usually accomplished by employing an additional start- 
ing winding, and setting up a current in the starting wind. 
ing which is out of phase with that in the main winding. 
At the best, however, the phase difference, and consequently 
the starting torque, cannot be made large. Normal torque 
with double the normal current at starting seems to be 
about the best result obtainable with these split-phase 
motors, and this is insufficient in many cases, such as crane 
and traction work. 

Through this endeavour to discover a workable rotary- 
field single-phase motor another type, the repulsion motor, 
has been somewhat overlooked. This is also partly due to 
the fact that after the simplicity of the short-circuited rotor, 
there is a distinct objection to introduce a commutator 
into alternate-current motors. The advantages obtainable 
by the aid of a commutator are, however, considerable. 

The working principle of the repulsion motor may be 
explained by the aid of Fig. 1—«, b, and c. The two-pole 
magnet shown diagrammatically is excited by means of 
an alternating current, and the short-circuited armature is 
consequently acted upon by an alternating flux. The 
induced alternating current is, owing to the high self- 
induction of the coils, almost 90deg. in phase behind its 
voltage, and since this voltage is; of course, about 90deg. 
in phase behind the flux, the induced armature current 18 
approximately in phase with the flux. A pull is, therefore, 
exerted in the direction of the arrow on those armature 
wires which lie under the pole (Fig. 1 Б). If left to itself, 
the coil would set itself in such a position that no current 
was induced in it—i.¢., in the position shown in Fig. 1 a. 
The current із a maximum in the position of Fig. 1 с, but 
there is no torque in this position, as the wires under the 
two poles op one another. The maximum torque 
occurs when the product of current into number of wires 
under one pole is à maximum, which is approximately the 
case in the position shown in Fig. 1 b. 

In order to obtain а continuous torque, а continuous 
armature winding must, naturally, be provided and arrange- 
ments made to maintain the relative position of the short- 
circuited coils and the magnetic axis constant. For this 
purpose an ordinary continuous-current armature with 
commutator can be employed. The brushes are perma- 
nently short-circuited, ire shifting them, the relative 
position of the short-circuited coils to the magnetic axis 
can be altered at will (Fig. 2). 7 


L. Schüler in Elektrutechnische Zeitschrift for July 16, 1903. 
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Up to fhe present the armature has beon assumed to be 
at rest, and the armature eurrent strength under these 
aircumstances is determined by the flux passing through 
the coils and the resistance and self-induetion of these coils. 
When the armature is ia motion, however, the wires under 
the poles eut the flux. The voltage induced in this way 
reduces the armature current, so that as the speed increases 
this gradually falle. At the same time the torque is, of 


course, reduced until a speed is reached at which the arma- 
ture current is just sufficient to produ^e the torque required. 
Such a motor is consequently far from being a constant- 

d The speed, on the 


speed one, like the rotary-field motors. 


contrary, depends on the load. 


b. 
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The commutation of a repulsion motor is naturally less 
satisfactory than that of a continuous-current machine, as 
the coils short-circuited under the brushes are traversed by 
an alternating flux, which tends to set up large short- 
circuit currents, which cause sparking. By employing a 
large number of commutator segments, and by inserting 
resistances between the winding and the commutator, 
these short-circuit currents can, however, be kept within 
reasonable bounds. There is, besides, a method of entirely 
avoiding this harmful short-circuiting current. It consists 
in the use of a so-called Weston winding, in which two 
distinct windings are used on the armature, the commutator 
plates being connected alternately to one and the other 


Fie. 


winding. If the brush width is made small enough to 
touch no more than two sections at one time, no coil will 
become short-circuited, since neighbouring segments belon 

to different windings. There are, however, practica 
objections to this method, such as the extreme accuracy 
with which the brushes must be set, so that an ordinary 
winding is usually preferable. In practice, a repulsion 
motor can be made as sparkless as a fairly good continuous- 
current machine, and it is a mistake to suppose that this 
sparking difficulty forms the principal bar to the more 
general introduction of such motors. 

Turning next to the question of the torque produced 
by a repulsion motor, the writer preferred to deal with the 
question experimentally rather than analytically, and so 
construeted a motor whose principal dimensions are shown 


in Fig. 3 (dimensions given in millimetres). The armature 
had an ordinary continuous current winding, but besides 


the ordinary commutator it was fitted with three slipringe 
oonnected to the winding at three equidistant points. e 
object of these rings will be explained later. e magnete 


had no defirite projecting poles, but were slotted oon- 
tinuously, and wound to produce six poles. The motor is 
of a size suitable for developing 5 b.h.p. at 960 revolutions 
(220 volts and 50 ——) if wound as an ordinary three- 
phase motor. The machine was first tested as a repulsion 
motor at 220 volte, and the connection between torque, 
current, and speed is shown in Fig. 4. The load can be 
found from the torque and speed. It will be seen that 
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when at rest the torque is considerable, but falls off ibi 
as tho speed increases. The maximum power is deve үсе 
at about 500 revolutions, and is about 23 b. b. p. e 
current is 50 amperes at starting and 26 amperes at normal 
load. The product of efficiency x cos ¢ is only 32 per 
cent. as а maximum. The cause of this unsatisfactory 
value is the high wattless component, which in repulsion 
motors is greater the greater the load on the machine. On 
this account it would seem impossible to construct a rational 
motor on the pure repulsion principle. 

Since the repulsion motor is very satisfactory at starting, 
but not good when running, whilst, on the other hand, the 
rotary-field motor has just the opposite properties, the 
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question of using the repulsion principle only for starting 
and the rotary-field principle for the normal running con- 
ditions at once suggests itself. The conversion of a repul- 
sion motor into a rotary-field motor is a very simple 
matter: the only change necessary being the short-circuit- 
ing of certain commutator segments together во as to form 
a short-circuited armature. Such motors have been, in fact, 
employed in practice with more or less success. The 
American Wagner Company, for instance, employs an 
armature with a centrifugal apparatus fixed inside arranged 
to short-circuit certain commutator segments as soon as a 
certain speed is reached. The brushes are at the same 
instant automatically raised from the commutator. The 
same problem has been dealt with in another way by Deri. 
In his motor the exciting winding is arranged so that it can 
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be coupled up for two different numbers of poles. The 
exciting wire can, for instance, be arranged for either four 
poles or six poles whilst the armature is wound for six 
poles, and consequently acts as if short-circuited when 
Tunning in a four-pole field. 

The machine can, therefore, start as a six-pole repulsion 
motor, and if the field is then converted into a four-pole 
one the machine will continue to run as a four-pole rotary- 
field one. The change over is accomplished by means of a 
special centrifugal apparatus operating when a definite 
speed is reached. The question next arises as to the 
eorreot speed at which to change over. It would, of course, 
be best to change over at the speed at which the machine 
will continue to run as a rotary-field motor—4.e, at 


synchronous то It will, however, be seen from the 
torque curve (Fig. 4) that this is impossible, or at least 
only possible when running light. Since the motor is six 

and running off a 50 —w~ circuit its synchronous 
speed is 1,000 revolutions, so that the change over would 
have to occur at about 960 revolutions. At this speed the 
torque is only ‘7 kg.-m., or less than one-fifth of the normal 
torque corresponding to 5h.p. If the motor has to exert 
a greater torque than 7 kg.-m. at starting it will not 
reach full speed as a repulsion motor, and must be 
changed over at some lower speed. If starting at 
full torque, for instance, a speed of only 470 revolu- 
tions could be reached as a repulsion motor, and at 
1} times full torque only 250 revolutions. After chang- 
ing over at these low speeds, the machine must be in а 
position to exert the required torque as а rotary-field motor 
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at the same speed. То decide whether this was feasible, 
the writer studied the starting characteristics of a single- 
phase rotary-field motor with short-circuited rotor experi- 
mentally. The same motor as before was employed, but 
the commutator was short-circuited by means of a thick 
wire band. The relation of torque and current to speed 
is shown in Fig. 5. Thecurve shows what is well known— 
viz., that when at rest there is no torque, and that the 
torque only becomes considerable in the neighbourhood of 
synchronism. On the other hand, the current is excessive 
when at rest and falls gradually as the speed increases. 
Suppose the motor is required to drive machinery taking 
5 h.p. normally, and a torque corresponding to double this 
horse-power at the instant of starting. Fig. 4 shows that 
the motor will start with 50 amperes and run up to a speed 
of 470, when the current will have fallen to 26 amperes. 


At this speed the change over should take place, but Fig. $ 
shows that as a rotary-field motor the torque has not 
reached half the normal value at 470 revolutions, so that 
if changed over at that speed the motor would come to 
rest again. In other words, the motor is unable to exert 
its normal torque during the whole of the starting period. 
The starting conditions attainable with such & motor are 
shown in Fig. 6, which is a combination of Figs. 4 and 5. 
The change over is shown as occurring at a point at which 
the repulsion motor torque curve orosses that of the rotary- 
field motor—viz, at 610 revolutions. It will be seen that 
the torque drops as low as 2:6 kg.-m. (or to two-thirds of the 
normal) whilst the current reaches а momentary value 
of 74 amperes, or over 2j times the normal Even 
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negleoting the drop in torque, the large momentary 
current is very objectionable, on account of its effect on 
neighbouring lamps. This current can be somewhat 
reduced by increasing the resistance of the armature and 
the slip. As, however, the losses in a single-phase motor 
increase as the square of the slip and the overload 
capacity falls in the same ratio, this method can only be 
employed to a limited extent. | 

t will, of course, be understood that the s pon iven do 
not apply generally, as they are experimental results for & 
particular motor. By strengthening the field, for instance, 
the repulsion motor torque could be increased, but, unless 
the dimensions of the motor are considerably increased, 
this takes place at the expense of the efficienoy and power 
factor. The sparkless running of the machine also, to a 
certain extent, prevents & higher torque being attained. 


Fic. 7. 
The motor employed for the tests was constructed to meet 
all requirements in the best all-round manner. It runs 
absolutely sparklessly at all speeds. Its efficiency is 
79 per cent., and cos ф 78 per cent. The resulte obtained 
may, therefore, be considered as a fair example of such 
motors. | 
The improvement introduced by the writer consists in 
changing over from repulsion to rotary - field motor 
gradually by first connecting points on the armature 
winding together through resistances, which are then 
nally cut out and finally short-circuited (Fig. 7). 
wo advantages are attained by this means: firstly, a 
rotary-field motor is known to be capable of exerting a 
considerable torque even at low speeds and currents if its 
armature is short-circuited through suitable resistances ; 
and, secondly, the repulsion motor torque continues to be 
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simple. The armature has an ordinary continuous-current 
winding fitted with a commutator and three slip-rings in 
the same way as a rotary converter armature. The 
commutator can be very small, as it only carries current 
when starting. If required, the commutator brushes can 
be raised when running, but, for the sake of simplicity, 
this would not usually be done. Fig. 10 is a photograph 
of the motor, which was constructed by Messrs. Ferranti 
Limited, Hollinwood, the holders of the English patents. 
The motor is started in exactly the same way as an 
ordinary induction motor with slip- rings; the main switch 
is closed, and then the armature starting resistance is 
gradually short-circuited. Occasionally the latter action is 
made automatic. As the motor is more especially suitable 


exerted until the resistances are quite short-circuited, the 
machine thus working for a time as combined repulsion 
and rotary-fiekl motor. The results obtained from the 
above motor employed in this way are given in Fig. 8. 
As mentioned above, this motor is fitted with three slip- 
rings as well as the commutator. These rings are con- 
nected to three points on the armature 120deg. apart. For 
the first test the slip-rings were connected to a three-phase 
atarting resistance, and the torque and current for each 
speed were noted, the most favourable starting resistance 
for each speed being first determined. The resistances 
were short-circuited at a speed of 900. The advantage 
obtained can be seen by comparing Fig. 8 with Fig. 5. 
During this last-mentioned test the brushes were raised 
from the commutator, so that the repulsion principle was 
absent. When the brushes are down, both the current 
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entering at the slip-rings and that entering at the com- 
mutator flow in the armature winding. It would be an 
interesting analytical problem to determine how these two 
currents combine in the separate armature coils, and what 
their resultant reaction amounts to. The writer has, how- 
ever, confined himself to the experimental results, and 
these indicate that the value of the torque at each instant 
is approximately equal to the sum of the separate torques 


for crane and traction purposes, a simple method of revers- 
ing it is indispensable. A consideration of Figs. 1 and 2 
will show that the direction of rotation depends on the 
relative positions of the axis of the field and that of the 
short-circuited armature winding. Reversal can, therefore, 


due to the repulsion and the rotary field actions. 

The next test was carried out by permanently short- 
circuiting the commutator brushes together, whilst the slip- 
rings were gradually short-circuited as the speed increased. 


The measured torque and current at various speeds are 


shown in Fig. 9. 


The motor has a torque at the instant of starting of 
double the normal, and at no time throughout the period 


of starting does it fall below 1:4 times the normal. The 
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starting current, ven at the first instant, does not exceed 
twice its normal value, and gradually falls off as the speed 
increases until it reaches the correct running value for the 
load employed. The objectionable instantaneous rush of 
current noticed with the ordinary change-over repulsion 
motor is entirely avoided. The speed of the motor can be 
regulated within a considerable range by inserting resist- 
ance into the slip-ring circuits, just as in the case of a 
rotary-field motor. This insertion of resistance has the 
effect of transferring some of the current to the commutator 
brushes, and the machine works as a combined rapulsion 
and rotary-field motor. It is well known that in the case 
of an ordinary rotary-field single-phase motor no such 
regulation is admissible, as the torque falls off rapidly 
with the slip, whilst with the older type of change-over 
repulsion motor (Arnold, Deri) speed regulation is 
naturally impossible. 

The practical construction of the motor is comparatively 


be obtained by simply moving the brushes through 90deg. 
If, however, brush shifting is inadmissible (railway work), 
two sets of brushes can be fitted—one for right-handed 
and one for left-handed rotation—and one or the other of 
these sets can be short-circuited according to the rotation 
required. Reversal can also be obtained by shifting the 
magnetic axis. Thus, two sets of exciting windings 90deg. 


Fic. 11. 


apart can be employed, and one or the other switched in 
to suit the rotation required; or & three-phase exciting 
winding could be employed, as shown in Fig. 11, and two 


out of the three phases employed for each direction of 


rotation. 
instead of 90deg., but а saving in copper and in winding 
space is effected. 


In this case the field is only shifted 60deg. 


The first-mentioned method of reversal, by means of two 


sets of brushes, possesses especial advantages in the case 
of high-tension railway motors, as by its means the con- 
troling gear need not be connected in any way with 
the high-tension mains. 
be no objection to oa 
type for, say, 10,000 volts. 

exciting coils, so that these can be thoroughly insulated, 


There would, for instance, 
a 50-h.p. motor of this 
here are no crossings in the 
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and as one end of the winding is earthed it is only neces- 
sary to connect one high-tension lead through a single-pole 
main switch and fuse to the trolley. The main switch is 
only used during the longer stops, and the whole regulation 
is consequently carried out on the low-tension winding. 


THE EVOLUTION OF THE STARTING SWITCH. 
BY A. H. M. 


Daring the last five or six years the direct-current motor 
has made rapid and well-deserved advances in popular favour, 
and as а consequence the demand for starting switches has 
proportionately increased, and also the demand for improve- 
ments in them, the necessity for which has been demonstrated 
in the course of experience in the hands of both user and 
manufacturer. А glance at the principal defects of many 
starters dating some years back may prove of some value in 
assisting designers to avoid errors of the past. 

À mistake frequently met with was that of dividing up 
the resistance into too small a number of sections, frequently 
only three or four, the consequence being (even in those days 
of low-voltage supply) that the potential difference between 
the contacts was so great that disastrous sparking took place 
when working, and also the acceleration of speed of the 
motor was too violent from step to step. Another error was 
that of dividing up the rheostat into equal parts as regards 
ohmic resistance; as an instance, if the total resistance was 
40 ohms and the number of contacts on the switch five, then 
10 ohms would be allowed between each contact, with the 
result that the motor would not have nearly attained its full 
speed when the switch arm reached the last contact but опе; 
and when this last section was cut out and the full voltage 
of the circuit came upou the motor terminals, a rush of 
current would momentarily take place, with sparking at 
the brushes. The most up-to-date manufacturers have 
now realised that about eight to ten contacts is the average 
number required for a satisfactory starter, and also that the 
resistance value of the sections should gradually decrease 
towards the “all out,” or armature contact, in order that but 
very few volts may be absorbed by the last one or two 
sections, 

A necessity which speedily made itself manifest was that 
of providing some mechanism for causing the switch arm to 
return to the “off” position should the supply of current to 
the motor cease from any cause—such as the melting of a 
fuse. In such a cage the attendant would probably open the 
main switch, replace the fuse, and then close his main switch 
again, entirely forgetting that all resistance was cut out of 
the armature circuit, and with results which may readily be 
imagined. A considerable number of devices for effecting 
this purpose have been introduced by various makers, but 
the best and simplest is undoubtedly that of an electro- 
magnet, the winding on which is in series with the shunt 
coils of the motor, and against the poles of which the contact 
arm rests when in the running position—thus being held 
against the action of a spring. The above device has the 
recommendation of being extremely simple—in fact, cannot 
fail in its action, as there is no mechanism to get out of 
order. | 

Although performing its own particular duty in а thorough 
manner, this device does not prevent the motor from being 
overloaded, and various attachments were invented for this 
purpose, the principle of the action being in most cases an 
electromagnet, the winding of which is in series with the 
main motor circuit, and an armature lifted by it when the 
current exceeds a certain value, the lifting of the armature 
closing two small contacts, and short-circuiting the coil hold. 
ing the arm, thus allowing it to fly back and stop the motor. 
The writer has had some experience of these various forms 
of “overload preventers, as they are termed, but must 
candidly say that he has not found them sufficiently reliable 
in their action to be of much practical value. When quite 
new and properly adjusted they are useful enough, but one 
prolific source of failure is that after а time the hinge upon 
which the armature works becomes clogged with dust or oil, 
and it then requires a dangerous excess of current to move 
it. Of course, some means must be provided for preventing 
the motor suffering from excess current, and this should 
undoubtedly be effected by the provision of a properly-rated 


and easily-renewed fuse, and where the cost does not render 
it prohibitive, by the addition of a circuit breaker, which 
should be set to open the circuit at about 15 per cent. less 
current than the fuse will carry, the golden rule in this 
connection being— never omit the fuse. 

Another item of great importance in every switch are the 
contacts, and although these have undergone but slight 
change during the last few years, and are not altogether 
satisfactory, it is not easy to see in what direction improve- 
ment is to be effected. For currents up to 40 or 50 amperes 
the round button contacts do fairly well, but a carbon point 
should always be fitted to take the spark at the final break, 
For heavier currents, hard-rolled brass segment-shaped con- 
tacts should be provided, these exposing a considerable area 
of contact, and being, in the writer's opinion, superior to 
copper, as they are more easily kept clean. 

Whilst upon this point, it is important to emphasise the 
fact that if the contacts never receive any attention (as is so 
often the case) excessive sparking is bound to occur, and the 
arm is very likely to stick when half-way over, and cause a 
burn-out of the resistance. The occasional application of a 
piece of emery cloth will keep the contacts in good order 
and prevent accident. The contact-making device on the 
arm is frequently a flat springy piece of copper, but where 
the current exceeds 25 amperes this is far from satisfactory, 
as the front edge soon becomes fused and curled up, and is 
liable to stick. A more satisfactory substitute is a spring- 
controlled block of carbon, which is finally cut out of circuit 
when the arm is in the running position. For currents 
exceeding 60 amperes the carbon block alone will not suffice, 
but must be assisted by a copper contact piéce, to reduce the 
sparking and heating, and the relative positions of the two 
must be such that the make and break on each contact is 
taken by the carbon. The success of the electric motor in 
our works and factories has largely depended upon the fact 
that it lends itself to a subdivision of power that could not 
be accomplished by any other means, and it therefore follows 
that the vast majority of starting switches are under 50 h.p. 
capacity, for which power the combination of carbon and 
copper contact blocks, with hard-rolled brass segments, will 
be found satisfactory. 

In one extremely important particular the rheostat of 
today shows no improvement over that of 10 years ago; 
the writer refera to the resistance itself, which still. consists 
of coils of iron or other resistance wire. The trouble which 
has always existed in connection with wire coil resistances is 
due to the fact that they cannot be made really substantial 
without being at the same time bulky and expensive, and 
the consequence is that they are usually constructed from 
the finest gauge of wire which will carry the current long 
enough to start up the motor, and such small gauges of wire 
are ill adapted to stand against the alternate heating and 
cooling they have to undergo. There is also another source 
of destruction, if anything more effective than the above— 
that is, the continual rusting process, which is always in 
progress and which soon causes а breakdown. 

Many attempts have been made to introduce a satisfactory 
motor starter of the liquid type, but to the engineer the idea 
of a pot of liquid in connection with his work is objectionable. 
Apart from its messy character, there is always the fact to be 
dealt with that every time the starter is used the level of the 
liquid must be slightly reduced owing to vapour being given 
off when it is heated, and it therefore follows that the total 
resistance is constantly varied. Under certain forms of 
application it becomes absolutely necessary to provide some 
means of preventing the resistance from being cut out too 
quickly when starting the motor. This is particularly required 
in the case of motors of large horse-power the manipulation 
of which are in the hands of unskilled persons. The writer 
has had considerable experience with the various devices 
which have been evolved, generally consisting of some applica- 
tion of worm gearing, but has only recently found a really 
satisfactory slow starting attachment and one in which the 
human element is done away with. The device in question 
is simple in action, it merely being necessary to pull 
out a knob from the case of the starter, and the attachment 
then automatically starts the motor at any rate of cuttiog 
ont which may be desired, and at which it is set to work. 
The above is combined with an automatic release action, 
and is described as Gibbings’s patent. Where there is a 
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likelihood of switches being tampered with by irresponsible 
persons, a protective iron covering, allowing only the handle 
to project, is supplied by most makers on demand. 

To briefly sum up, it appears that the essential require- 
ments of a satisfactory starting switch are as follows: 
(1) the resistance must be of ample capacity and of lasting 
material; (2) the contacts and contact maker must be 
properly designed according to the current to be dealt with ; 
(3) automatic release for no voltage must be fitted ; (4) when 
the switches will be handled by inexperienced persons an 
automatic starting device must be provided. 


RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 

BY WILLIAM J. HAMMER. 
(Continued from page 318.) 


An interesting experiment is shown in Figs. 13 and 
14. In the former experiment, I have placed strips of 
various metals such as brass, iron, copper, tin, lead, tin- 
foil, aluminium, platinum, magnesium, etc., and strips of 
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Fig, 13. Photograph made by Phosphorescent Sulphide of Calc'um of Iron, 
Brass, Copper, Tin, Lead, Aluminium, Platinum, Tinfoil, Magnesium, 
Carbon, Glass, Mica, Celluloid, Vulcanite, etc., and Strip of Black 
Paper. (See Fig. 14). 

carbon, vulcanite, glass, mica, and celluloid. Across the middle 
of the plate I have placed a strip of thick black paper cut 
from an X-ray plate envelope. I then sprinkled over the 
entire plate by means of a sieve sulphide of calcium, which 
I had made brilliantly phosphorescent by exposure to burn- 
ing magnesium ribbon. The only substances which allowed 
the light to pass through at all were the glass, mica, and 
celluloid, the other substances, including the paper, being 
very opaque, showing apparently only the presence of 
ordinary light rays. This plate was placed for 24 hours in 
a dark room. In Fig. 14 are shown some substances simi- 
larly arranged, but exposed to a tiny tube of radium of 
7,000 radioactivity, which was placcd 3in. above the plate 
and near the centre. The exposure was made for 24 hours, 
and it will be noted that the strip of black paper has 
entirely disappeared, and the various substances underneath 
it have been penetratéd to a greater or less degree, 
particularly those nearest to the radium. 

A bibliography of “radioactivity,” even at this early 
date, would be very extensive. Among the publications 
containing the most important contributions are the Phil. 
Mag, Comptes Rendus, Ann. der Physik, Revue Gen. des 
Sciences, Nature, Jour. de Phys., Soc. Francaise Phys. Bulletin, 
Chem. News, Phys. Ges. Verk, Phys. Zeit., Science Abstracts, 
Wied, Ann., Proc. Royal Soc., ete. 

* А lecture delivered at a meeting of the American Institute of 


Electrical Engineers and the American Electrochemical Society, New 
York, April 17, 1903, 


THE PROPERTIES AND APPLICATIONS OF SELENIUM. 


The extraordinary property which selenium possesses of 
varying its electrical resistance on exposure to light is a 
phenomenon which has been known for a long time, but 
the commercial applications of this peculiar property 
possessed by selenium have not been properly appreciated 
up to the present time. It is my purpose to invite your 
attention this evening to a number of applications of 
selenium which the writer believes will prove of no small 
interest to the electrical engineering profession, and perhaps 
stimulate investigations in this most promising field. The 
Swedish scientiet, Berzelius, discovered selenium in 1817, 
as a by-product from the distillation of sulphuric acid from 
iron pyrites. The proximity of the earth and moon 
suggested to Berzelius the name “selenium,” after the 
Greek “ selene ” (moon), this being the result also of the 
striking similarity of the properties of selenium with 
those of tellurium, which is a term derived from 
the Latin “tellus” (earth). Its atomic weight is 79:5; 
specific gravity when crystalised, 4:788; its observed 
vapour specific gravity at 2,588deg. F. 5:68. It is a non- 
metallic element, which possesses characteristics similar to 
phosphorus, sulphur, and tellurium. When melted at 
212deg. C. and allowed to cool rapidly, it forms a brown 
amorphous mass of conchoidal fracture. In this condition 
it is a high-class insulator. It has been said that a small 
piece of it would represent the resistance of a wire stretched 
from the earth to the sun. When heated for quite a time 
at а temperature of 100deg. C., selenium becomes a con- 
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Кта. 14. —Radiograph made by Radium of same substances as in Fig. 9 


Note Black Paper is Transparent, as are certain of the other sub- 
stances, especially those directly below the Radium. 


ductor of electricity to a limited degree, this increasing 
with an increase of current and varying according to the 
direction. Selenium has neither taste nor smell. The red 
vapour rising from selenium when subject to intense heat 
is exceedingly poisonous, and care should therefore be taken 
when experimenting with selenium in liquid form. Selenium 
is usually supplied commercially in a vitreous form. Here 
are some samples of it, and you will note that it is aa 
structureless as glass and resembles black sealing-wax. I 
also have here some amorphous selenium in which form it 
is a finely-divided brick-red powder. This changes into 
vitreous selenium when exposed to a temperature of from 
80deg. to 100deg. C. In order to obtain crystalline 
selenium, in which form it is useful for selenium cells, it 
must be kept, as already stated, at from 100deg. to 200deg. C. 
for some time, the black mass being changed into а hard 
slate-coloured metallic-looking substance. In this form 
even the thinnest films are opaque to light, whereas in 
the vitreous form the film would be tranaparent and ruby 
red in colour. I have some of these films here for your 
examination. Selenium is to-day employed to a conaider- 
able extent for the coloration of glass. 

In 1851 Hittorf first discovered the effects of tempera- 
ture on selenium, but it was not until Feb. 12, 1873, that 
Mr. Willoughby Smith sent а communication to President 
Latimer Clark, of the Society of Telegraph Engineers, of 
London, calling attention to the effect of light in 
reducing the resistance of selenium. An assistant of Mr, 
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Willoughby Smith—a Mr. May, who was a telegraph 
clerk at Valencia—called attention to the fact that some 
pencils of selenium, which had been used to give a high 
resistance in connection with some of the cable testing 
work conducted by Mr. Willoughby Smith, showed a 
marked change in resistance when the sliding cover of 
the box which held the selenium was removed and the 
selenium was exposed to sunlight. These selenium pencils 
varied in length from 5cm. to 10cm., and were lmm. to 
14mm. in diameter; they were hermetically sealed in glass 
tubes with connecting wires of platinum at each end. 
Little credence was given to the original announcement, 
and it was only after Earl Ross verified this statement, and 
proved that the action was due solely to light, and showed 
the effecta of the light of different portions of the spectrum, 
that it met with serious consideration. Since that time 
much work has been done in эке the properties 
of selenium, especially by Messrs. Shelford Bidwell, J. W. 
Giltay, Lord and Sale, Draper and Moss, Hittorf, 
Adams and Day, Ayrton and Perry, Sir W. C. Siemens, 
Dr. Werner Siemens, Mercadier, Fritts, Minchin, 
Ruhmer, Webb, Bell and Tainter, and many others. 
Alexander Graham Bell some 20 years ago made some 
interesting experiments with his radiophone, a diagram 
of which is shown in Fig. 15, in which a mica or 
glass diaphragm covered with а silvered foil was 
used to reflect a powerful beam of light upon a 
selenium cell placed in the focus of a silvered reflector. 
To the selenium cell were connected a pair of telephones 
and a battery. At the back of the silvered diaphragm 
was a flexible tube and mouthpiece, into which words were 
spoken. The sound waves causing the diaphragm to 


Fia. 15, —Prof, Bell's Radiophone. 


vibrate sent pulsations of the reflected light upon the 
selenium cell, producing corresponding variations in its 
resistance and reproducin audible sounds in the tele- 
phone. Prof. Bell only this over very short distances. 

In 1898 Prof. Н, T. Simon, of the University of 
Göttingen, discovered that an arc lamp, the circuit of 
which was in proximity to a telephone circuit, was caused 
to vibrate very perceptibly, and he devised his interest- 
ing speaking arc, by means of which he superimposed 
the sound waves produced by the telephone upon the circuit 
in which the arc was placed. He connected the 1ашр 
circuit with the secondary winding of an induction coil, 
the primary circuit being connected with the carbon 
transmitter, and a battery. The sounds thus produced 
iai pend were very weak; but by employing a suitable 
carbon microphone, the sound was reproduced to large 
audiences. Conversely, the arc could also be used in con- 
junction with telephone receivers to receive sounds. It is 
aleo found that the transmitter battery may be omitted, 
and a shunt taken from the arc circuit may be used with 
the transmitter and а suitable resistance. Again, this 
resistance may be displaced by storage batteries; and in 
this case, to secure the most satisfactory results, self-induc- 
tion (“reaction coils") should be placed in the circuit of 
the arc lamp, allowing the direct current to pass without 
obstruction, but offering extremely high resistance to 
the alternating currents produced by the carbon 
transmitter. y compensating in this way any dis- 
advantage in the use of the shunt is done away with. 
The transmitter may also be placed in shunt with the 
reaction coil instead of in shunt connection with the arc 
lamp, and this has the advantage that the rheostat used 
with the storage batteries may be omitted, provided the 
windings of the reaction coil are suitable for use aa a 
resistance, By this arrangement the lack of self-induction 


in the transmitter circuit permits of a very clear and 
distinct reproduction, sufficient to be heard by large 
audiences. Mr. W. Duddell, of England, has e some 
most successful talking arcs, which the writer had the 
privilege of seeing in Tendon over two years ago. In his 
arrangement in the secondary circuit is placed a condenser, 
which prevents the lamp current entering the induction 
coil, but allows the induction current in the transmitter 
circuit to pass without obstruction, and this arrangement 
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Ва. 16, —Ruhmer's Apparatus for Long-Distance Telephony over a 
Beam of Light. 


has the effect of greatly increasing the sound. By empley- 
ing a condenser of from three to five microfarads, he — 
compensates for the difference of phase produced by the 
self-induction in the circuit, thus producing the highest 
effect in the arc. When Duddell uses the arc for trans- 
mitting sound waves, he employs in the shunt circuit to 


the arc a condenser and receiving telephone. It is 
advisable to employ as long an arc as possible. It has also 


been found that the Moore vacuum tube and the various 
types of mercury arc, such as Arons, Hewitt, and Weintraub, 
are very suitable for this class of work, as well as the carbon 
are; and, where the latter is employed, either cored or 
treated carbons are advisable. | 

The theory advaneed to account for the phenomena of 
the speaking arc, is that variations in temperature of the 
arc are produced by the variations of the current, and 
the change in the Joule effect produces a corresponding 
variation in the volume of the conductive gases in the arc. 
The most successful and most extensive experiments which 
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Fia, 17. —&uhmers Wireless Telephone Receiving Station at Wannsee. 
Berlin (taken at night). 
have been made with the speaking arc are those of Mr. 
Ernest Ruhmer, of Berlin, Germany, who has employed 
it in conjunction with his selenium cells for wireless tele- 
phony and with remarkable success. In Fig. 16 is shown 
the apparatus employed by Mr. Ruhmer, with which he 
has suceeeded in transmitting speech over a beam of 
light 41 miles in length.“ Mr. Ruhmer's apparatus 


* Mr. Ruhmer has recently written the author that he has succeeded 
in talking over a beam of light a distance of over 10 miles, 
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is shown in the illustrations thrown upon the screen, 
and in Fig. 17. In his experiments he employed an arc 
lamp with а flaring arc 6mm. to 10mm. long, using an 
E.M.F. of 220 volts. The current varied from 4 to 
5 amperes at 1 km. to 2 km., 8 to 10 amperes for 3 km. 
to 4 km, and 12 to 16 amperes for 5 km. to 7 km., 
and the resistance of his selenium cell was 120,000 ohms 
in the dark, this falling to 600 ohms in full sunlight. 
For the transmitting end Mr. Ruhmer employs a carbon 


Ета. 18. — Types of Selenium Cells, 


transmitter and a battery superimposing waves on the 
arc light circuit, and the beam of light is reflected to 
some distant point, where it is received by a parabolic 
reflector, in the focus of which is placed a selenium cell 
connected with а battery and а pair of very sensitive 
telephone receivers. Mr. Ruhmer has conducted exten- 
sive experiments both by night and by day, and even 
during fog and rain on the Wannsee, near Berlin. On the 
screen you will see an illustration of his apparatus in actual 
work at night (Fig. 17). Some time ago I suggested to 
Mr. Ruhmer the employment of Edison's tasimeter, the 
extraordinary sensitiveness of which is well known. He 
informed me that he had tried this, but had found it too 
“lazy,” and stated that he has secured most promising 
results by the employment of the thermopile, and with this 
he expects to be able to transmit sound over many miles. 
Mr. Ruhmer is about to commence extensive experiments 
under the direction of the German Government in connec- 
tion with the Imperial fleet in the Baltic Ses. Mr. Ruhmer 
has also suggested the employ ment of his photographophone, 
which I shall describe later, as a means of recording 
messages received at a distance. 


A 
Fia, 10.—Merckdler s Celi (black and dotted lines represent two ribbons of brass). 


Doubtless many present remember the interesting experi- 
ments made by Mr. Hayes at the electrical exhibition held 
in Madison-square Garden in May, 1899, in which music 
was transmitted over a beam of light. At one end of the 
garden was placed a telephone, before which a cornet was 
played, causing waves of current in the telephone circuit 
to be superimposed upon those in a neighbouring arc 
light circuit. The light rays from this arc lamp were 
reflected across the garden, where they were received in 
a parabolic reflector in the focus of which was a glass 
bulb containing filaments of carbon. This bulb was con- 
nected to a pair of ordinary phonograph listening tubes. 
The varying light which fell upon the carbon caused 
variations of temperature inside of the glass bulb which 
produced the original sounds in the listener's ear. A 
bulb simply coated with lampblack and containing 


nothing but air would answer the purpose just as well. 
Selenium cells may vary in resistance from 2,000 to 
500,000 ohms or more in the dark; and certain cells 
may be five to twenty times as good conductors of elec- 
tricity in light as in the dark; and in the case of other 
cella, notably that of the Fritts cell, which I have here 
this evening, and that of the Ruhmer cell used in his 
Wannsee experiments, will have 200 times the conductivity 
in light that it has in the darkness ; and the ratio may be 
even higher. They.are usually made by winding carefully 
two separate lengths of wire, either of copper, brass, 
German silver, or platinum, equidistant throughout their 
entire length upon such substances as slate, glass, mica, or 
porcelain. The selenium is then spread thinly over the 
wires, forming an insulation between the two windings. 
This form of cell was invented by Mr. Shelford Bidwell, 
F.R.S. No small amount of skill is necessary to wind 
these fine wires evenly and equidistant, and to cover 
successfully these wires with the selenium coating. One 
way of coating frequently employed is to warm the cell on 
a metal plate or sand bath heated by a Bunsen burner. 
When the stick of selenium laid on the plate shows 
evidence of melting, which takes place at about 
120deg. C., it is drawn slowly over the wires, coating 
the same thinly and evenly. A steel spatula or a 
strip of mica can be used with advantage. Or the strip 
of material on which the wires have been wound would 
be laid upon a brass plate covered by a strip of this 
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Fie, 20.—Manometric Acetylene Flame Transmitter, with Solenium Cell, ete. 
(a battery of about 24 volts employed), 


mica, this being placed upon a tripod with a Bunsen burner 
underneath. Powdered vitreous selenium may thus be 
spread evenly over the wires, and the selenium will shortly 
melt, and where the portions of it crystallise, forming hard 
lumps, it will be necessary to continue the heating until 
these disappear. Then the selenium may be spread 
uniformly with a piece of steel, or, better still, a strip of 
mica, care being taken to cover up the edges. Mr. Bidwell 
states that the temperature should be carefully regulated, 
as when it is too low, hard crystalline lumps will form, 
and when too high, the surface tension causes the selenium 
to form in drops, and it is then as difficult to spread as if 
it were mercury. The proper temperature should be only 
just above 217deg. C., and then the selenium is in а 
plastic semi-fluid condition, and can be easily manipulated. 
When a satisfactory surface is secured the cell should be 
placed upon a thick copper plate to cool quickly, when the 
selenium becomes black and lustrous. The Bunsen flame 
should then be turned down to give а temperature of about 
120deg., and the cell is then placed upon the hot plate, 
and shortly the whole surface of these turns to & dull grey 
eolour. The temperature is then cautiously raised until 
signs of melting begin to appear, generally near one of 
the edges. When this occurs, the burner is instantly with 
drawn and the flame lowered, The dark spot recrystal- 
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lises in the course of а few seconds, and the burner is then 
replaced and left for four or five hours, during which time 
the Se should be only a few degrees below the melting 
point. The coil should then be gradually cooled by lower- 
ing the flame gradually for an hour. This process of 
long heating and slow cooling is generally spoken of as 
" annealing." 

In Fig. 18 is shown an illustration of а number of types 
of selenium cells, including the Bidwell, Ruhmer, Giltay, 
Webb, Clausen and Bronck, Mercadier. and Fritts, which I 
have brought with me for your consideration. The two 
cells to the extreme right and left are modifications of Mr. 
Shelford Bidwell’s celle, the original form of which con- 
sisted of two fine copper wires wound side by side on 
oblong strips of mica with melted selenium spread over the 
surface, the one to the left being manufactured by Ernest 
Ruhmer, of Berlin, and by Messrs. Clausen and Bronck, 
which consists of copper wire wound on slate. The one to 
the right is manufactured by Mr. J. W. Giltay, of Delft, 
Holland, and consists of platinum wire wound on slate and 
covered with selenium. The four tiny shells shown against 
the white background are made by Mr. Hartwell W. 
Webb, of New York City, and consist of German-silver 
wire wound on slate. The cell to the right is placed in a 
sealed flat glass tube. The two lower Webb cells are 
encased in ebonite. The small round cell is a tiny 
Mercadier cell made by Mr. Webb. The method of 
making the Mercadier cell is to use two narrow ribbons 
of sheet brask or foil, separated by a ribbon of parchment 
paper rolled up like a spiral spring. This is held between 
wooden clamps, one surface being ground and polished off 
smoothly, and a thin layer of selenium being spread over 
it. An excellent idea of this cell may be had by noting 
Fig. 19, which shows the standard form. In the centre 
of the picture is shown a cell by Mr. C. E. Fritts, of New 
York Gity, for which I am indebted to my friend Prof. 
Geo. F. Barker. In the Fritts cell a very tbin layer of eelenium 
from one one-thousandth to one five-thousandth of an inch 
in thickness is spread upon a plate of metal—generally 
zine or brass. The selenium and metal plate form a 
chemical combination sufficient at least to cause the 
selenium to adhere and make good electrical connection. 
The upper surface of the selenium is then covered by a 
transparent conductor of electricity—-preferably a thin 
film of gold leaf. Platinum or silver may also be 
employed. Thus, the two surfaces of the selenium are 
covered by a metal, and are connected to the two ends 
of the circuit. The upper or gold leaf surface, however, 
permits the light to pass through and affect the resistance 
of the selenium beneath. The tall cell in the lamp socket 
shown is the latest form of Mr. Ruhmer's cell, and this 
type represents, I believe, the most important development 
which has been made in the selenium cell, and it has now 
become most stable, and responds most rapidly to varia- 
tions in illumination. He employs two copper wires, 
wound spirally side by side around a cylinder of porcelain, 
whicb, after the wires have been covered with selenium, is 
plaeed inside of a globe, from which the air is exhausted, 
and it is mounted with a butt similar to an Edison incan- 
descent lamp, and resembles a candelabra lamp. This 
makes а most convenient method of handling the cell, 
and by keeping it from the air, the disadvantages inherent 
in all cells heretofore have been very largely done away 
with. Another form of Ruhmer cell consista of two fine 
platinum wires wound on a glass cylinder 1}in. long and 
Jin. in diameter; the wires, which are „їп. apart, are 
coated with selenium. 

Selenium cells are very susceptible to moisture, and it is 
largely this taking up of moisture which produces the 
electrolytic effect in the cell, enabling one to connect it 
with a galvanometer and produce a current by merely 
focussing the light upon the cell. This phenomenon gave 
rise to the designation of the photo-electric cell. Those 
who have worked with selenium cells know that hereto- 
fore they have been most unreliable, varying their 
resistances from time to time enormously ; and in the 
case where copper wires are employed, there is a 
selenide of copper formed, which often renders the cells 
inoperative in a comparatively short time. To some extent, 
the cells made originally have been protected by covering 


them with mica or lacquer or varnish, but placing them in 
an exhausted receptacle and mounting them in the manner 
devised by Mr. Ruhmer is, it seems to the writer, a most 
important step in the commercial development of the 
selenium cell. Prof. Bell has made a number of types of 
selenium cells, his standard form consisting of alternate 
discs of brass and mica, with the mica discs s ightly smaller 
than the brass, forming a recess for holding the selenium, 
which is spread over the surface. All the evenly-matched 
discs are connected to one end of the circuit, and all the 
odd discs to the other end. The cylindrical form of the 
cell enables it to be acted upon from all directions when 
placed lengthwise in the focus of a parabolic reflector. 
This is also of great advantage in the Ruhmer type of cell. 
Selenium cells possess the remarkable property of recover- 
ing the original resistances upon the removal of the source 


of light. 
(To be continued. ) 
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CORRESPONDENCE. 


% One man's word is no man’s word, 
Justice needs that both be heard.” 


ELECTROLYSIS OF ZINC. 


SrR,—My attention has been drawn to certain remarks 
made by Mr. A. Philip in à book on “The Electro-plating 
and Electro-refining of Metals," which seem likely to 
eonvey the wrong impression that the idea of utilising 
zinc dust for regenerating zinc electrolytes originated with 
him. Permit me to say that this is not the fact, and also 
to point out that Mr. Philip omits to mention that at the 
time he refers to he was employed by the compauy with 
which I was associated.— Yours, etc., 


SHERARD CowPzER-COLES. 


WIRELESS FIRE-ALARMS. 


As stated in our last issue, we then wished to conclude 
all correspondence on the above subjeet until Mr. Guarini 
could give actual results from trials on a commercial scale. 
Since then we have received from him a very long letter, 
which we do not see our way to print. In the first part 
of it he complains of the treatment we have accorded to 
him, and accuses us of showing undue preference to Mr. 
Oatway. In reply to Mr. Oatway he makes statements 
which can well be condensed as follows. With regard to the 
interference, he thinks no further answer is required until 
further trials have been made in London, which will cover 
his critics with confusion. With respect to the fire detector 
which is to set in motion the wireless signalling apparatus, 
Mr. Guarini claims the right to use the best fire-detecting 
apparatus on the market. With respect to Mr. Oatway's 
remarks as to the Postmaster-General, Mr. Guarini thinks 
his consent will easily be obtained after the trials have 
been made, as the wireless system will be less likely to 
interfere with the telegraph wires than the fire-alarm 
system would with wires. He quotes an Italian expert to 
the effect that having individual wires to each house to be 
protected makes a fire-alarm system very complicated. He 
also thinks that Mr. Oatway has under-estimated the cost of 
providing lines between the fire brigade station and sub- 
scribers. This cost with underground wires Mr. Guarini 
estimates at from £20 to £40 per line. If the firemen’s 
objection to depending on Morse code signals is maintained, 
Mr. Guarini would employ a professional SP Ыы at 
each station at the cost of the firms protected. In con- 
clusion, Mr. Guarini bids us “au revoir” and not “ adieu." 
We await, with him, the practical trial of wireless fire- 
alarms, and much regret that the exigencies of our space 
prevent us from reproducing his letter in full.—Ep. E. E. 


— . r — — 


FORTHCOMING EVENTS. 


Municipal and County Engineers.—Mecting at Hastings on 
September 11 and 12. 

British Association. —Seventy-third annual meeting, September 9, 
Southport. 

Sanitary Institute.—Sept. 16, lecture by Dr. E. J. Steegmann, 
‘t Natural Forces: Light, Heat, Electricity; Ohemistry.” 
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PRODUCTION IN QUANTITY. 


At the present time, when everyone in business is 
anxiously awaiting statements from the Government as to 
their new fiscal policy, a few words on the question of manu- 
facturing articles in large quantities will be of interest. 
It is intimately connected with the dumping of foreign 
manufactured goods on our markets. The argument, which 
can be supported by a number of facts, is that certain of 
our foreign competitors organise their works so that they 
can produce at exceedingly cheap rates large quantities of 
standard articles. They then supply their home markets 
at a profit, and interfere with the legitimate development 
of English manufactories by dumping the surplus in 
this country at, or even below, cost price. The same 
method of procedure cannot be adopted in England, 
because our manufacturers are hampered by the import 
duties when sending goods into the very countries 


|in which their rivals have their works. Quite apart, 


however, from these questions of Imperial policy is that of 
the internal organisation of the electrical industry in this 
country. It isa regrettable fact that the individuality of 
the English engineer, of which we have every reason to be 
proud, has in the electrical industry seriously hampered 
the manufacturer. For instance, at the present time, when 
the electric supply undertakings, whether municipal or 
company, are beginning to realise the fruits of their 
development work in electric power supply, the demand 
for electric motors is very great. Manufacturers who have 
adopted electrical driving find that it is economical, and 
that it enables them to organise in an entirely new way 
the work in their factories. They accordingly look 
for cheap motors, and most frequently demand Quick 
deliveries. The essence of quick delivery is that the 
manufacturer should be able to manufacture in quantity and 
supply from stock, which only too frequently cannot be done. 
Taking small motors for instance, it is almost an even 
chance as to whether the supply voltage will be 200, 220, 
or 250, while voltages of 210, 240, and 250 are also to be 
found. With larger motors working across the outers of а 
three-wire system, the supply voltage will be equally 
varied by multiplying the above figures by 2. Ава 
consequence, if the manufacturer is to be able to supply 
from stock electric motors, he must stock them with a 
comparatively large number of voltages. This as a rule it 
does not pay him to do, and we find instead that only a 
few machines are stocked їп a completed state, and that 
those for other voltages have to be wound after the order 
is given. In other worde, manufacturers are compelled by 
the conditions prevailing in this country to stock motor 
frames rather than completed motors. The same applies 
to lamps and other accessories used іп connection 
with the supply of electricity as a means of providing 
light, heat, and power. Matters become even worse 
when alternate-current systems are concerned, as in 
that case the frequency is varied quite as widely as the 
voltage. It is to be hoped that the Engineering Standards 
Committee, the electrical ‘section of which is presided 
over by Sir William Preece, will be able to recommend 
standard voltages and frequencies, which will in time 
reduce the confusion which now existe, which hampers 
our manufacturers and increases cost of electrical acces- 
sories. This committee has circulated amongst manufac: 
turers and other prominent electrical engineers a number 
of proposals as to standardisation. In due time, after 
replies have been reeeived as to how far these standards 
are suitable, the committee will issue its recommendations 
on the subject. It is to the interest of the whole 
profession that these recommendations should not be 
as inoperative as have other efforts towards the 
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standardisation of electrical machinery. From thë 
reply given to the deputation from the  Engineer- 
ing Standards Committee by the First Lord of the 
Treasury last year, we gather that the War Office 
and the Admiralty are in accord with the committee and 
prepared to heartily co-operate with ite efforts. We are 
afraid that the same cannot be said for the electrical engi- 
neers, whether consulting or resident, who are responsible 
for the variations of supply voltage, frequency, etc., in 
our supply systems. Leaving restrospective changes on 
one side for the moment, it seems to us that the Board of 
Trade has the power to prevent new works being started 
which do not conform to the standards soon to be recom- 
mended. Up to the present the Board of Trade has, 
we believe, approved of practically every system of 
supply submitted to them as required by the pro- 
visional orders. We trust that for the good of the 
industry they will in future not be so lenient, but 
that consent will be refused unless the voltage of supply 
and the frequency conform to certain definite standards. If 
this is done, there is a hope that those older undertakings 
which find themselves at variance with the standards will 
be induced to change. The Board of Trade could hardly 
force this change, but an association of manufacturers 
eould do so by charging by mutual consent a slightly 
increased price for all accessories which are not to standard. 
It remains to be seen how far this latter proposition is 
within the scope of practical politics, but it would conduce 
to the production of electric accessories in great quantity, 
and hence to the cheapening and improving of the same. 


REVIEWS. 


Electricity as Applied to Mining. By ARNOLD Lupron, G. P. 
сиы PARR, and HERBERT PERKIN. Orosby Lockwood 
and Sons, 


The ever-increasing use of electricity in mining has led 
the authors to write a text-book, having for its object the 
presentation of the main principles of electricity and elec- 
trical engineering in such a form that a mining engineer 
or colliery manager may obtain a sufficient grasp of the 
subject to enable him to deal with the many questions 
involving the use of electricity arising in his daily work. 
The difficulties in achieving this object, without over- 
weighting the book with detail, are very great, and require 

ilful treatment in order net to confuse a non-electrical 
reader, and at the same time furnish him with accurate 
information. | 

Difficult as the authors’ task is, it is none the less difficult 
for a reader to acquire this iets when presented to 
him in such necessarily abbreviated form, and in the book 
before us these difficulties are materially added to b 
reason of the e and slipshod manner in whic 
fundamental principles are stated—e.g., the authors on 
p. 8 say, "We shall denote the extreme difference in 

of any circuit by the term electromotive force 
(abbreviated to E.M.F.), while that between any two other 
points, which must necessarily be lower, by the term 
potential difference (abbreviated to P.D.)" The mining 
engineer or colliery r who understands the difference 
between E.M.F. and P.D. after reading thie statement, 
can hardly require any assistance from the authors. We 
doubt very much, however, whether anyone would under- 
stand the difference from such a statement, and we think 
a 1 and more easily understood explanation would be, 
that the E. M. F. of any source of electricity is its voltage 
on open circuit, as measured by an electrostatic voltmeter ; 
P.D. being simply what the name implies, the difference of 
potential between any two points in a circuit. Again, we 
are told “when two or more cells are joined together 
‘end on’ or ‘in series’ with each other, the arrangement 
is termed a battery. This appears to us to be a 
definition which is scarcely needed, and is barely accurate, 


the term battery in practice being used for any number 
of cells exceeding one, however connected. Further, on 
р. 31 we have a statement, “In practice there are two 
distinct kinds of current one is called alternating 
current . . the other continuous.” This in a text- 
book is, we think, likely to give an erroneous idea; the 
current, per se, of course the same whether alter- 
nating or continuous. There are many such ambiguities, 
particularly in the introductory chapters of the book, but 
we have indicated sufficient to show what we believe will 
prove stambling blocks to many readers. 

The subject of electromotors, which, in many cases, is 
the most important in connection with mining, is dealt 
with much too briefly, and could, we think, with great 
advantage be considerably amplified. For instance, in the 
case of the direot-current motor, practically no informa- 
tion is given on the all-important question of speed regula- 
tion or how variations of speed are to be obtained, as is 
so often required in practice. This same paucity of 
information is also noticeable in the authors’ treatment of 
polyphase motors. The illustration of the principle of 
the alternating current motor, given in Fig. 59 and the 
accompanying description, is clear so far as i& goes, but, in 
our opinion, will not enable & reader to understand how 
the polyphase current provides the equivalent of а rotating 
field magnet. To many engineers the action of an induc- 
tion motor, particularly if it has a squirrel.cage armature, 


and consequently no slip-rings, is uncanny. Here, again, 
a great deal might be said with advantage on the question 
of speed regulation. | 


In dealing with the generation of electricity the authors 
discuss very briefly the various types of power available. 
This subject, we consider, should either have been dealt 
with more briefly or much more fully, depending on the 
point of view. For instance, on the one hand, most mining 
engineers would be quite competent to decide the question 
of the best power to employ, in which case the greater portion 
of the information given in Chapter 5, will already be known 
to them; on the other hand, such engineers are probably not 
in touch with the latest developments in prime movers as 
employed in central stations, and space devoted to a more 
detailed description of such central-station plant would 
doubtless prove useful. Toa slight extent this has been 
done in connection with steam-turbines. The above 
remarks apply even more forcibly to the authors’ treat- 
ment of switchgear. Every electrical engineer knows the 
many pitfalls in connection with the switching arrange- 
ments of even the smallest generating station. 

The discussion of the various systems of distribution is 
fairly complete, and provides much useful information. 
We do not agree, however, with the authors that the size 
of a cable for transmitting electricity is chiefly determined 
by the number of amperes it can carry, without the 
temperature being raised to a dangerous amount. Neither 
can we agree that Table I. proves this. It is well known 
that a current density of 1,000 amperes per square inch in 
transmission cables is perfectly safe, but in practice this 
density is not admissible, because in the case of lighting 
the drop in the cable is fixed, and in the case of power the 
questions of regulation are paramount. These considera- 
tions, in practically every case, determine the working 
density, and this, as is shown in Table I., seldom approaches 
800 amperes per square inch. 

The illustrations and descriptions of electrically-driven 
machinery as used in mining are very clear, and will 
doubtless prove of great assistance to those employed in 
such work, and should, we think, lead to a much more 
extensive use of similar plant in this country. 

In conclusion, we would like to point out to the authors, 
the apparent irrelevancy of the titles of some of the 
chapters, and would particularly instance Chapter 6 ; also 
the tiresome repetition of the most elementary facte—e.g., 
on p. 143 in the section devoted to the Reasons for 
Economy of High Tension" In less than 10 lines we 
have four equivalent statements that E x C = watts 
= power, and a little further on five lines of print are 
devoted to showing that, in a line working at 600 
volts with а 5 per cent. drop the pressure at the far end 
is 570. 

The book is well printed and illustrated, and if in а new 
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edition the defects, such as we have pointed out, are 
rectified, will fill a distinct gap in our technical literature, 


G. W. G. 


-FHE BRITISH ASSOCIATION. 


The following is the provisional list of papers to be read 
before Section A (physics and mathematics) of the British 
Association at the forthcoming Southport meeting: “On 
the Treatment of the Thermo-Dynamics of Irreversible 
Processes,” by Mr. J. Swinburne; “Granular Structure in 
Solids," by Mr. С. Beilby ; Explosive Pressure and Rate 
of Combustion of Cordite," by Mr. J. E. Petavel ; “ Simul- 
taneous Solar and Terrestrial Phenomena,” by Sir N. 
Lockyer ; discussion on “The Nature of the Emanations 
from Radioactive Substances,” opened by Prof. Ruther- 
ford—Profs. J. J. Thomson, Dewar, Soddy, and Armstrong 
will take part; Report of Electrical Standards Committee, 
by Dr. К. T. Glazebrook; “Оп the Use of Vectorial 
Methods, by Prof. Henrici, with discussion; On the Use of 
Condensers as Multipliers to Extend the Range of a Multi- 
cellular Voltmeter,” by Prof. Marchant; “Оп Design and 
Working of Ballistic Galvanometers,” by Mr. P. H. Powell. 
Meteorology will be strongly represented owing to the 
meeting of the International Meteorological Committee 
taking place at Southport at same time. 

Following are the provisional arrangements for Section F 
(economic science and statistics): Thursday, Sept. 10— 
presidential addrees of Mr. E. W. Brabrook, chief registrar 
of Friendly Societies; Friday, Sept. 11—discussion on 
“The Wealth of th» Country and what should be done with 
it,“ opened by Sir Robert Giffen. Monday, Sept. 14— 
papers and discussion on the economic aspects of the fiscal 
controversy, as follows: “ Modern Economics and Free 
Trade,” by Dr. E. Cannan; “Failures to Attain the Ideals 
of Free Traders,” by Prof. W. Cunningham; “ Statistical 
Methods and the Fiscal Controversy,” by Mr. A L. Bowley; 
Comparative Statistics of our Trade with our Colonies, 
U.S.A., and the Protected Countries of Europe,” by Mr. B. 
Etlinger ; and probably papers on “History of Retalia- 
tion," “ History of Commercial Relations with Canada,” 
and “Statistics on Production." Thursday—final report 
of committee on “The Economic Effect of Legislation 
Regulating Women’s Labour”; ‘ Physical Deterioration 
and the Poverty Line,” by Mrs. Bosanquet. The following 
other papers will probably also be read before this section : 
“ Depreciation and Sinking Funds in Municipal Under- 
takings,” by Mr. S. H. Turner; “The Growth of Rates,” 
by Dr. Ginsburg ; also a paper on “Garden Cities.” It is 
not quite settled yet on which day the papers on the fiscal 
controversy will be taken, but, so far as can be stated at 
present, Monday, Sept. 14, will probably be devoted to 
this subject. ‘The discussion of social questious is expected 
to occupy the following day, Sept. 15, but it is very 
possible that this order of things may be reversed and the 
social questions disposed of before the fiscal controversy is 
entered upon. 

The preliminary programme of papers in Section G 
(engineering) is as follows: The Problem of Modern 
Street Traffic, and Ап Account of the Manchester 
Municipal School of Technology,” by Lieut -Colonel 
Crompton, R.E., C.B.; “ Protective Devices for High- 
Tension Circuits,” by Mr. W. B. Woodhouse ; ** Permanent 
Sot in Cast Iron, due to Small Stresses, and its Bearing on 


the Design of Piston Rings Springs," by Mr. С. H. Wing- 


field; “ Refuse Destructors and Power Production,” by 
Mr. W. F. Goodrich ; * The Rebuilding of Kew Bridge,” 
by Mr. C. A. Brereton ; “ Parallel Running of Alternators,” 
by Mr. B. Hopkinson ; “ Balancing of Large Engines," by 
Prof. J. Perry; “Pendulum Apparatus for Testing Steel 
as Regards Brittleness,” by Captain Н. Riall Sankey, 
R.A.; “A New Form of Mirror Extensometer," by 
Mr. J. Morrow; ‘ Clutches,” by Prof. H. S. Hele Shaw; 
* Ventilation of Tube Railways, by Mr. J. W. Thomas; 
"Liquid Fuel" by Mr. A. M. Bell; “ Тһе Potable 
Waters of S.W. Lancashire,” by Mr. J. Campbell Brown; 
“A History of the Discovery of Natural Gas in Sussex, 
by Mr. R. Pearson; “ The Manchester and Liverpool 


Express Railway," by Mr. F. B. Behr; “ Aluminium as an 
Electrical Conductor,” by Mr. J. B. C. Kershaw; “The 
Water Supply of South-West Lancashire,” by Mr. J. 
Parry; The Tidal Régime in the Mersey " and Electric 
Traction," by Mr. J. ЇЧ. Shoolbred ; “ А Further Note on 
Gas-Engino Explosions,” by Мг. H. E. Wimperis ; The 
Single-Phase Repulsion Motor,” by Mr. W. Cramp; 
“Steam Traffic on Common Roads,” by Mr. T. Clarkson ; 
“The Rate of Fall of Rain at Seathwaite,” by Mr. Н. R. 
Mill; Smoke Abatement,” by Mr. W. G. Popplewell; 
"Illustrations of Graphical Analysis,” by Mr. 
Harrison; also reports of the Small Screw Gauge Com- 
mittee and the Road Traction Committee. In connection 
with Section G, visits have been arranged to the follow- 
ing, among other, places of engineering interest: the 
Manchester Municipal School of Technology ; the 
works of the British Westinghouse Electric and Manu- 
facturing Company, Trafford Park; ss. “ Lucania," Liver- 
pool; the British Insulated Wire Con:pany’s Works, 
Prescot; the L. and Y. Railway Company’s works, 
Horwich ; the Wigan Deep Coal Pit. 

In Section L, devoted to educational science, it is pro- 
posed to devote two days (Sept. 10 and 11) to a discussion 
on “School Curricula,” based on a series of short papers. 
Introductory papers have been promised by Miss Burstall 
and Messrs. M. E. Sadler, J. L. Paton, W. L. Fletcher 
(Liverpool Institute), John Adams, T. E. Page, and others. 
A joint meeting with the Geographical Section will be held 
to discuss the Teaching of 0 In addition to 
the above subjects, there will also be discussions on the 
reports of committees on the conditions of health essential 
to the carrying on of the work of instruction in schools; 
the teaching of natural science in elementary schools; the 
influence exercised by universities and examining bodies 
on secondary school curricula, and also of the schools on 
university requirements; the teaching of botany in schools. 
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BRADFORD CITY TRAMWAYS AND ELECTRIC 
TRACTION.* 
BY J. H. СОХ, M I. C. E., CITY SURVEYOR, BRADFORD. 


During the last few years the subject of electric traction 
has been dealt with most exhaustively by numerous tram- 
way engineers, and this short paper is, therefore, merely 
intended as а brief general statement of the present 
position of electric traction in Bradford. The total route 
length of tramways worked by the Bradford Corporation 
is 45 miles 515 yards, mostly double track, equal to nearly 
75 miles of single track. ОЁ the above route length, 
5 miles 1,672 yards is outside the city boundary, and of 
this 1 mile 815 yards belongs to the Shipley District 
Council. 

Shipley Tramways — Terms of Lease. — The tramway 
belonging to the Shipley District Council extends from 
the city boundary at Frizinghall to Moorhead-lane, at 
Saltaire, and is leased to the Bradford Corporation on the 
following terms, which were fixed by arbitration—viz. : 
(1) Lease to be for a period of 30 years. (2) The Brad- 
ford Corporation pay the Shipley Council interest and 
sinking fund charges at the rate of £5. 14s. 6d. per cent. 
рег annum for 30 years from May 17, 1903, on £27,614, 
the sum expended by them on the construction of the 
tramway. (3) The Bradford Corporation pay Shipley 
Council interest and sinking fund at the rate of £4. 10s. 3d. 
per cent. per annum on the capital sum of £12,642 
expended by them on street improvements. (4) Shipley 
Council are to supply sufficient electrical energy for the 
proper working of the tramways at 14d. per Board of 
Trade unit, measured at the station, but the price charge- 
able is subject to revision every five years. (5) The 
Shipley Council to maintain the tramway track, cables, 
feeders, and posts; but the overhead equipment is to be 
maintained by the Corporation. The Corporation have 
also to contribute the sum of £100 per annum per mile 
of double track towards the cost of maintenance, and in 
consideration of this payment they are to be relieved of all 


* Paper read before the Oongress of the Sanitary Institute at 
Bradford, 
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liability in respect of any acoident arising from the defec- 
tive condition of the tramway. (6) Cost of arbitration to 
be borne equally by both parties. 

Overhead Equipment.—The overhead equipment is of the 
usual standard form, and centre pole, side bracket, and 
span wire construction have been used to meet the varying 
conditions of the several tramway routes. Flexible suspen- 
sion fittings have been fixed to all the bracket arms. 
Experience has shown that it is not advisable to erect 
centre poles, except in streets where the carriageway is at 
least 45ft. in width. It will be interesting to compare the 
working of the overhead system with that of the under- 

und eonduit system, as adopted by the London County 

uncil, and also with the Lorain surface-contact method, 
as laid on a portion of the Wolverhampton tramways. 
At present the advantages as regards cost of construction 
and working appear to be in favour of the more popular 
system. 

Rails.—The section of girder rails now used in Bradford 
is supplied ‘by Messrs. Walter Scott and Co., Limited, 
Leeds Steelworks, No. 15 in their list. It is Тїп. deep, 
with a groove ljin. in width and 1łin. in depth. The 
rails are rolled mainly in lengths of 45ft., and weigh 
1021Ь. to the yard. The chemical constituents of the rail 
are as follows: carbon, 4 to ‘55 per cent.; silicon, traces; 
sulphur, not more than ‘06 per cent.; phosphorus, average 
08 per cent.; manganese, 7 to 1:10 per cent. The specifica- 
tion states that the tensile stress must be 40 to 44 tons per 
square inch, with an elongation of not less than 15 per cent. 
on а length of 8in., and a contraction of sectional area of 
not less than 30 per cent. 

Rail Joinis.— The rails are jointed with steel fishplates 
weighing 734lb. per pair. Latterly, Cooper and Howard 
Smith’s patent anchor joints have been largely used in 
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addition to the fishplates. At present these joints appear 
to be answering satisfactorily, but they have not been in 
use sufficiently long to enable one to give a definite opinion 

Curved Rails—Manganese Steel.—One or two quick radius 
eurves have been constructed with manganese steel, cast in 
12ft. lengths by Messrs. Hadfield’s Steelfoundry Company, 
Limited, of Sheffield. They have only been in use about 
four months, and up to the present they have justified their 
adoption. 

oints.— The points used on the Bradford lines are 9ft. 
in length, made of patent manganese steel, with tongues 
4ft. 6in. in length ; some are straight, and others are made 
to a radius of 100ft The core hollows in points and 
crossings are filled with concrete before being laid. 

Bonding.—The electrical bonding of the rails is done 
with short Chieago crown T-bonds, 4in. centre to centre, 
fixed under the fishplates which act as a protection to them. 

Special Lay-outs.—In May, 1902, certain portions of the 
curves and junctions into Bridge-street, from Tyrrel-street, 
Market-street, and Leeds-road, were specially made by 
Messrs. Hadfield’s Steelfoundry Company, Limited, of 
Sheffield, with their patent manganese steel rails, points, 
and crossings, and they seem to be answering very well, 
though up to the present they have not been subjected to 
any great amount of traffic. 

Wear and Life of Hails.—Experience at Sheffield tends 
to show that the wear of rails is greatest on the down 
tracks ; very probably this is accounted for by the greater 
use of the brakes, especially the slipper brakes, which the 
Board of Trade require to be used on the downward journey 
whenever the gradient is 1 іп 15, or steeper. Experience 
in Bradford shows slightly more wear on the downward 
tracks, but greater damage is done to the track generally 
on the upward journey. Оп the comparatively level 


portions of tramway the damage to the track is mainly 
due to the speed at which the electric cara run. Under 
the heaviest traffic, in Bradford, it is expected that a life 
of eight to ten years will be obtained on straight track, 
and about three years oncurves. Under the lightest traffic 
12 to 15 years’ life is anticipated on the straight lines, and 
about five years on curves. 

Paving.—In Bradford the tramway tracks are paved with 
Sin. by бір. granite setts, except in a few streets near the 
centre of the city, where Australian hardwood blocks have 
been used. The granite setts are obtained chiefly from 
Leicestershire, Wales, Scotland, and Norway, the harder 
setts being reserved for the level roads and the softer setts 
for the steeper gradients, which in Bradford are very 
numerous. Concrete foundations, composed of broken stone 
and Portland cement in the proportion of 6 to 1, are laid 
for the paving of all tramway tracks. The wood blocks 
used for paving tramway tracks are 3in. by 9in. and 5in. 
deep. They are laid on a concrete foundation which is 
floated to a smooth surface so as to admit of the blocks 
being laid directly on the concrete. They are first dipped 
to a depth of 3in. in hot pitch and set on the smooth 
concrete surface with at least lin. joint between every 
course, and also endwise between every block. The space 
between the ends of the blocks laid betweon the rails is 
slightly greater than those at the side, but a space of 
about lin. is also left against the kerb on cach side of the 
road for expansion of the blocks, and filled in with pitch, 
which will compress when expansion of the wood takes 
place. Some difficulty has been experienced by the rising 
of the blocks adjoining the tramrails, which appears to 
be due to water getting into the spaces formed between 
the end block and the steel rails. To avoid this difficulty, 
it is proposed to shape the end wood blocks to fit into the 
web of the rail, and it is hoped that the adoption of this 
course will more effectually keep out water and prevent 
any further lifting of those blocks which adjoin the rail. 

Speed.—-Several months ago an application was made by 
the Tramways Committee of the Bradford Corporation to 
the Board of Trade for sanction to run at greater speeds 
than previously allowed on the Bradford tramways, in 
consequence of which Major Pringle inspected all the lines 
in April last, and recommended that regulation No. 6, 
which limited the maximum speed to nine miles an hour, 
should be revised and the speed increased to 12 miles. In 
narrow roads the speed is limited to nine miles an hour; 
on very steep roads four to six miles; and through facing 
points, whether fixed or movable, and on quick curves, 
four miles an hour. There is no doubt that the quicker 
service and extra speed attained by electrie cars cause 
considerably more wear and damage to the tramway 
tracks than formerly, but the requirements of the public 
to-day call for more rapid locomotion than was possible in 
the days of horse and steam traction. Electric tramways 
have now become serious competitors with railways for 
urban and interurban traffic, and railway companies will 
have to depend more on their long-distance traffic for 
their revenue in future. The railway companies in the 
West Riding of Yorkshire, as in other populous districts, 
have been seriously affected by the great increase in electric 
tramway traffic during the last few years, and to all appear- 
ances it is likely to increase still more rapidly than ever. 


QUESTIONS AND ANSWERS. 


‚ М thou hast knowledge, let others light their candle at it. 


. Under this heading we insert questions and answers 
of & practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer den shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all looge sketches should be signed by the 
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author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 

615. Information is requiréd as to the best method of automatic 
signalling for electric tramways. The system must be equally 
applicable for use by day or night. Preference would be given to 
a method by which the current supply to the car it is desired to 
stop 1s cut off entirely, so that the car can no longer proceed, and 
is not merely detained by ae which might or might not be 


regarded by the driver.—A. 
616, I have four dynamos, shunt-wound two-brush type, each giving 
an Output of 65 volts 300 amperes. What minimum alterations 


in windings are necessary to give 120 volts. Would compounding 
the з be satisfactory ? Give sketches, calculating formula, eto. — 


ANSWERS. 


Question No. 607.— What is the best way to doctor small accumu- 
lators for electric ignition which have been over-discharged and 
become badly sulphated ? 


Best Answer to No. 607 (awarded 10s.).—Small accumu- 
ators which have been badly treated are likely to have 
more defects than sulphating. Generally the plates are 
buckled and the paste is loose in places, while some has 
fallen out. If the paste accumulated at the bottom of the 
cell is a light brown in colour and extremely fine (not 
granular), it is likely that the acid is too weak. Man 
motorists put the accumulators in such a position and cask 
them so carelessly that acid is spilled at every turn. 
According to directions water is added, with the result that 
the acid is diluted in a way never intended by the makers, 
and immediately sulphating sets in. This is common in 
celluloid motor-cycleaccumulators. As toremedy, add to each 
cell of, say, 25 ampere-hour size as much pure caustic soda 
as will lie on the surface of a threepenny piece. Charge 
fully till each cell shows 2:5 volts. Now discharge for, 
say, an hour and ebarge up again. Continue this and 
sulphate will gradually disappear. If the sulphate has 
taken the form of beads, or looks like a fungoid growth, it 
will be necessary to scrape the plates carefully. If the 
cells are vulcanite with pitch tops, place in boiling water 
for a little time, and the pitch becoming soft the top may 
be easily taken off with the plates. Wash plates well, and 
using а piece of window glass or thin hardwood—not a 
knife — gently rub off the sulphate. Wash again, and 
replace, using a soldering bolt to seal up the cells. If cells 
are celluloid, paint the joints at the top with acetone” 
till soft. In & short time the top may be taken off. 
The scraping should then be done and plates replaced To 
cement the tops again, dissolve some celluloid cuttings 
in acetone till syrupy fluid is formed. This makes a grand 
cement for celluloid. Clean Kodak films do well if no 
other celluloid is available. 

It has been the writer’s experience with motorcar ignition 
aceumulators that where sulphating has set in badly, the 
pero will soon begin to fall out, especially if vibration is 

. 161ва good plan, therefore, when plates are out to 
stuff the space between them very loosely with spun glass 
This is now readily obtainable, and though adding slightly 
to resistance of eell is perfectly satisfactory for ignition 

urposes. Another plan is to take dry silicate of soda and 
Чгор in between the 1 very loosely till the level of the 
plates is reached. Fill up with acid as usual. This forms 
a jelly “network,” and traps powdered paste and supports 
any paste nodules that tend to fall out. It is preferable to 
кен solid " jelly sometimes used, as tho resistance is not 
80 : 

It might not be out of place to give the following rules 
for the care of ignition cla: (1) Do not use below 34 volts 
for two cells. (2) Do not “overcharge”; it hardens the 

үе (3) Keep the specific gravity of acid constant. (4) 
. Protect from vibration by lining cell box with cloth or felt, 
using three or four layers at the bottom. (5) Never 
"flash" the terminals to ascertain charge; it may take 
20 miles off the running, and shorten the life of cells. (6) 
Do not leave trembler of coil vibrating any length of time 
when testing ; many high-speed coils take 10 amperes on 
free circuit, and would soon buckle plates. (7) If cells are 
not used for some time, say in winter, charge up once а 
month, or they will sulphate. —POLYPHASE. 


Answer to No. 607 (awarded 58.).— The old proverb, 
“That prevention is better than cure,” should never be 
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lost sight of when dealing with accumulators, especially 
small ones, otherwise ruination to the accumulators will be 
the result. The case stated in the question bears testimony 
to the above quotation, for it is certainly very much better 
to prevent sulphating than to cure it, and the prevention 
is а simple matter and easily performed, while the cure is 
rather a long and tedious operation. When sulphating has 
set in, it is a difficult matter to thoroughly cure it. In 
several bad cases of sulphating which have come under the 
writer's notice, the final result was a disintegration ot the 
lates, and consequent ruination of the accumulators. This, 
owever, could have been prevented with a little extra 
attention to the cells. 
The term sulphating is applied to the formation of a 
sulphate of lead on the negative plates caused by over- 
discharging the cell. The sulphate formed is white in 


colour, „and insoluble in the acid solution. It can be 
removed by a process of continual charging at a small 
current. But even this in bad cases is not a complete cure, 


for if the plates be examined, they will be found to have 
become rotten. In the case under consideration, if the 
sulphating is of a bad nature, it would be better and more 
9 in the end to put in new plates instead of trying 
to preserve the old ones, as these, after the sulphating has 
been removed, will be in a poor condition, and will need to 
be replaced in a short time. The writer has, after a 
number of cases of bad sulphating, arrived at the con- 
clusion that it is better and cheaper to renew the plates at 
once rather than try to preserve them, as the time they 
last when in this condition is very short. 

The acid used in the cell should under normal conditions 
have a specific gravity of 1:180, which can be obtained by 
adding pure concentrated sulphuric acid slowly to water, 
the proportion being about one volume of the former to 
nine of the latter. The density of the acid in the cell is a 
good criterion of the condition the cell is in. When 
charging, care should be taken to see that the current is 
not too high, otherwise the paste will be forced out of the 
plates. hen fully charged each cell should give about 
2:5 volts, so that a four-volt accumulator should give 
about five volts at its terminals. The density of 
the acid rises during the charging, and the phenomenon 
known as “ boiling” (due to the rapid liberation of 
oxygen during the charging, which causes a spraying of 
the liquid) is an indication that the cell is charged. ө 
normal voltage of a cell in good condition should be two 
volts, and this gradually falls when the: cell is discharged. 
The discharge should be stopped when the E.M.F. per cell 
falls to 1:8 volts, as if this is continued sulphating will 
result. Accumulators should never be left to stand for 
any length of time without charging, as this also has the 
effect of causing the plates to become rotten. Even when 
an accumulator is not used, it should be given a charge at 
least once a fortnight in order to preserve the plates. By 
giving a little extra attention to these points, the life of an 
accumulator will be very much increased. 

The condition of the accumulator should always be 
determined by the reading it givea when a high-resistance 
voltmeter is connected across its terminals. Under normal 
conditions this reading should be about two volts per cell. 
If the reading indicates 1:8 or 1:9 volts per cell, charging 
should be proceeded with without delay. If a cell is 
periodically checked with a voltmeter, and the E M.F. per 
cell be not allowed to fall below 1:8 volts, sulphating will 
be of rare occurrence. It is this little periodic checking 
(whieh only requires a few minutes to be performed) that 
forms the “prevention” to sulphating, and which the writer 
strongly advocates to all users of accumulators. If tho 
“prevention” be not followed, the “cure” will be of a rather 
expensive nature, and will mean the replacing of the plates 
in a very short time. As A. J. R.'a" case seems a fairly 
bad one, and as the accumulators would not be very large, 
it would be more economical to replace the plates at once, 
as even if “doctoring” be tried it will mean the replacement 
of the plates in a short time. When new plates are installed 
“A.J. R.” will do well if he studies the motto quoted at the 
commencement, and sees that the voltage per cell is never 
less than 1:8 volts before commencing to charge, and also 
to give the cells a charge at least once a fortnight if they 
have to stand for а time without doing any work.— A. D. 
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Answer to No. 607 (awarded 58.).— Having had long 
rience with accumulators, the best advice I can give in 
this case is to pour away the liquid in the cell as received, 
because there is no knowing what it really is, owing to the 
various amateurish ideas to which these cells are subject. 
I have had cells brought to me balf full, and in this case 
probably the acid is much too strong, and I have also had 
them come with water and practically no acid. Therefore, 
I advise a fresh start with cold acid solution of specific 
gravity 1,200, which is the proper strength for the cell; 
but before putting it in, the cell should be thoroughly 
washed out at least twice with clean cold tap water and 
turned bottom up to let any solid particles fall out if 
possible. The acid solution of 1,200 specific gravity is 
made by taking about 75 measures of clean cold water and 
adding to it gradually whilst stirring thoroughly about 25 
measures of the best brimstone sulphuric acid (common oil 
of vitriol is not pure enough). This mixture will be very 
hot, and must be allowed to cool before it is put into the 
cell. As soon as it is cool, its specific gravity should be 
ascertained by a hydrometer. If the hydrometer shows 
more than 1, 200deg, add a little water, but if it shows 
less, then add a little more acid, and stir well in either 
case. All being ready, the cell may now be put on to the 
dynamo as usual and charged, but the more slowly this can be 
done the better—i.c., use asmall charging current. Let the cell 
give off gas freely for three or four hours, but do not let it 
get hot. The cell must now be disconnected from the dynamo 
and discharged at a low rate until its E.M.F. falls to 
1:95 volts, when it must be again charged full up as before. 
It must not be allowed to stand discharged for a single 
bour. It will most likely be restored to good condition by 
being charged and discharged in this way twice, or at all 
events the third time will suffice. To make the cell 
thoroughly satisfactory, the electrolyte should be poured 
away and fresh put in as before. 
sulphated, both the positive and negative plate are affected. 
Charging desulphates the grey plate and discharging 
desulphates the brown plate, but the process is necessarily 
slow. To prevent sulphating in а good cell, the best plan 
is never to let it stand empty or half discharged. If the 
cell will not be wanted for somo time, let it be thoroughl 
charged, then empty out the electrolyte and fill the cell 
with clean cold water. When the cell is wanted again 
emp'y out the water, put in the electrolyte, and charge 
fully at, once, but, of course, with à moderate current. 

The following directions were given some years ago for 
making an electrolyte to prevent and cure sulphating, but 
I do not consider it botter than the above method, and the 
solution is some trouble to make—viz.: Add 12 fluid 
ounces of sulphuric acid to a quart of saturated solution of 
ordinary washing soda, while stirring well and pouring 
gently. Add one part of this mixture to 19 of cold water, 
and then add five fluid ounces of sulphuric acid. This will 
give a solation of specific gravity 1,200deg.” 

It remains for me to add that ordinary sulphate of lead 
is soluble in pure brimstone sulphuric acid, and therefore, 
provided that the material of the cell itself would not be 
injured by the acid, a good deal of the sulphate might be 
dissolved off the plates rapidly by pouring the concentrated 
acid in, and allowing it to stand fora few hours. This 
plan could, however, not be recommended in all cases, and 
the sulphate is not soluble to any great extent in the acid. 
F. G. A, 


Answer to No. 607 (awarded 5з.).—Ав а rule, small 
batteries used for electric ignition get badly treated. 
The person using the motorcar knows generally nothing 
about batteries, and often starts on a long journey without 
seeing that the cells are fully charged, and consequently 
has to over-discharge them in order to reach his destina- 
tion. This bad treatment soon causes the plates to be 
badly sulphated and buckled. То bring them into good 
conditi again is a question of time. I should first care- 
fully examine the plates, and if the sulphating was very 
bad and the scale in some places bridging across the plates, 
Ishould take the battery to pieces and thoroughly clean 
it. Lift the plates out and at once immerse the negative 
plates in water, for if they are exposed to the air they will 
get hot, and on getting the battery together again they will 
be found to blister. Scrape the plates with а wooden 


When а cell is badly 


scraper to get as much of the scale off as possible, wash 
thoroughly, and reassemble the battery together. Avoid 
having the strength of the acid solution high, for if it is 
above 1:700 specific gravity, the plates will be sure to be 
sulphated again. Now start charging at half the maximum 
rate for a prolonged period. This will gradually reduce 
the unhealthy sulphate to the healthy form, and finally 
charge the plates by conversion of the PbSO, to PbO,. 
The white sulphate will be seen to fall off in scales, and if 
any sticks across the plates, it should be pushed down 
with a piece of wood. A plate that is sulphated has 
a very much smaller useful surface than a plate in 
good condition. If the ordinary amount of current 
be used to charge а plate ly sulphated, then 
only part of that current is doing useful work—i.e., 
changing the chemical composition of the plates—the rest 
simply being wasted in splitting up the electrolyte. After 
the battery has been charged and discharged carefully a 
few times, the plates should assume a healthy colour. 

Sir David Salomons recommends doctoring battery solu- 
tion with sodium sulphate. I have tried it, but not with 
any very marked beneficial results. “A. J. R.” may be 
more fortunate, however, and at any rate no harm is done. 
Dissolve 10z. of sodium sulphate in 50z. of water, and add 
this amount for each gallon of electrolyte. It should be 
added at the conclusion of the charging. Effervescence 
usually takes place, due to carbonic aeid gas being given ' 
off, but this is of no consequence. Motorcar cells are 
usually supplied in vulcanite cases, sealed up, and very 
little idea can be obtained of the condition of the plates 
from the voltage and specific gravity reading. The plates 
may be badly sulphated and yet the cells give a good 
yoltage. There is nothing like having the plates always 
visible, as the user of the battery can always tell by the 
colour of the plates when anything is 1 I have seen 
battery cases apparently made of celluloid. They were 
strong, acid tight, and transparent. 


4411 
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The arrangement I have generally used for charging 
small batteries from continuous-current lighting mains is as 
shown in the accompanying diagram. LI, Lz, L., L. are 
lampholders wired in parallel, and the current is varied by 
inserting more or fewer lamps in. The voltage of the 
mains is immaterial, providing, of course, it is not less 
than that of the battery. Lamps of the same voltage ав 
the mains should be used. Batteries in. vulcanite cases, 
sealed up, are provided, with little indiarubber bags fitted 
over the ventholes, which are blown up when the eleotro- 
lyte starts gassing, thus indicating that charging is com- 
pleted.—W. A Т. 

Question No. 608.—An engine I have charge of is constantly breakin 
one or the other of the cross-head bolts. Oan this be remedied 
The cross-head has a double guide similar to the marine type. 
When the к is screwed up tight there is about jin. clearance 
between oross-head and кер After working a few days the 
bolts get loose and then break. 

Best Answer to No. 608 (awarded 103.).—Presumably, 
from the question, it is not a case of the bolts being 
insufficient in area to stand the load, but it is some other 
cause which ultimately leads to their fracture. The 
question states, “ the bolts get loose and then break." It 
would seem as if the real cause of the breakaye lies in the 
fact thas the bolts do get loose, and the attendant result— 
viz., hammering at the cross-head pin—is sufficient to break 
them. This may very possibly be the case. Bolts designed 
for a steady load will not stand a load of the same 
magnitude applied as a shock. 

Why do the bolts get loose? It naturally suggests the 
question, Are the nuts on the bolts securely locked to 
prevent their gradual slacking back owing to the vibration 
of the moving parts? If the bolts are not already locked 
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they should be; and if they are, a careful examination 
should be made to see if the locking is efficient. It is 
rather a pity that no dimensions of the cross-head were 
given, as this would tell a lot one way or other in a 
decision on the best method of locking. Again, it may 
be that initial slackness in the gudgeon pin, causing 
hammering, may be the cause of the nuts slacking back 
gradually. Of course, as they slack back they would 
make bad " worse, and ultimately the bolts would be 
no longer able to bear the strain, and would break. The 
remedy for this lies in letting-to” the cross-head brasses 
on to the gudgeon pin. 

Are the bolts as “elastic” as they might be for the 
strain? The most economical bolt for resisting shock 
would be one in which as much of the shank as possible 
. was turned down to the diameter at the bottom of the 
screw thread. I should suggest that if the bolts are as at 
A, Fig. 1, they should be altered as B, Fig. 1. The 
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Turned down to Diameter at 
Bottom of Screw Thread. 
FId. 1 


smallest diameter of the bolt is that at the bottom of the 
screw thread. Such a bolt as B would absorb shock а 
good deal better than a bolt like A, and yet be as strong 
for tensile loads. 

There is still another cause it would be advisable to 
mention as being possibly the reason of the continued 
accidents. І do not вау it is likely, but still it is possible. 
Supposing one bolt to get tightend a little more than the 
other, 80 a8 to throw the keep across the brass, as in Fig. 2. 
Then bolt a is standing nearly the whole of the load, whilst 
the slightest screwing up of b would produce in a a great deal 
of extra stress. It is easily conceivable, then, that the 
keep having got across, bolt a is in a good deal of initial 
strain to begin with. When the engine has gone for a bit 
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the repetition of stress may very probably be sufficient to 
fracture it. Most engineers will recollect Wöhler's experi- 
ments on repetition of stress. If the bolts have been screwed 
up unevenly, then it is within the limits of common sense 
to understand that this may result in fracture, but I think 
that in the hands of an engineer such a likelihood would 
not arise frequently, if at all. Any way, it might be the 


cause, and it is advisable to mention it. But I should 
rather prefer myself, if I were “C. B.,” to find the cause of 
the slacking back. Prevent that, and then I think the 
bolts will remain intact.—T. T. 


Answer to No. 608 (awarded 1з. 6d.).—In reply to this 
question, I had the same experience some few years ago 
with three different engine sete, but all having the same 
type of cross-head. At that time the cross-heads were 
continually giving trouble, and causing the shift engineers 
great anxiety ; in fact, on one occasion both bolts broke 
on one engine, resulting in the piston going up through 
the cover, doubling up the 5 rod and smashing 
the columns, etc. The breaking of the bolts was due to 
two causes: first, the bolts were not a tapping fit in the 
holes ; and, secondly, the nuts and check nuts were too 
slack on the bolts. After working a little time the nuts 
came back, allowing the keep and brasses to jump about, 
subjecting the bolts to excessive strain, and resulting in a 
breakdown. 

Finally, however, I hit upon а plan which thoroughly 
overcame the difficulty, and the engines are still in use 
to-day. The brasses were overhauled, squared up, and 
adjusted in the cross-head, so that the connecting rod swung 
easily. The distance between the keep and cross-head, 
which was about Tzin., was then carefully taken, and liners 
cut to make up the space, each one with a hole through to 
suit the bolt. The bolts were then withdrawn and the 
liners inserted on each side of the brasses. When screwed 
hard up, it made a very solid job of it. "Then tin washers, 
besides the ordinary ones, were also put under the nuts, 
so that when both the thick and check uuts were tightened 
up, the split pins through the ends of the bolts had to be 
driven in, making it impossible for the nuts to move. 

Another point worthy of note is tbat as the brasses were 
not brass and brass, there being about jin. between them, 
the work of taking up the cross-head was a very small 
matter. The liners mentioned were made up of three xin., 


7$ LINERS 


the rest being rin. As the brasses wore, all that was 
necessary was to take out one or perhaps two each side of 
the brasses, putting, of course, the same thickness washers 
under the nuts—in fact, the liners taken out were cut to 
suit for the washers. Reference to the accompanying sketch 
will show the whole thing at а glance.—F. B. C. 


Answer to No. 608 (awarded 5s.).—Marine engine cross- 
heads usually have unequal sized slippers, as they are 
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really intended to run in one direction only, the greater 
bearing auríace of the cross-head slide taking up the greater 
thrust. Perhaps the engine described in the query is 
running in the wrong direction. The arrow in Fig. 1 
shows correct direction for running when the larger slipper 
of cross-head is as in sketch. Another cause of the trouble 


‚шау be want of alignment of the working parts. The 
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cross-head slides must be parallel with the travel of the 
piston, and the piston-rod gland should be examined to see 
that it does not throw a twist on the rod. In setting the 
slippers on the cross-head, care must be taken that they 
each bear equally on their slides, and do not force the 
piston rod out of its proper position. It sometimes happens 
that when the slippers on cross-head do not travel far enough 
to overlap the slides, slight shoulders are formed. After 
any repairs to the engine, such, for instance, as taking up 
the brasses, the slippers will ride on these shoulders and 
give trouble. If this is so, the bearing surfaces of the 
slides should be chipped away, so that at each end of the 
stroke the slippers just overlap. Similar effects are also 
caused when the piston does not overlap bearing surface 
of the cylinder at each end of its stroke. To test for 
proper alignment of the connecting rod, remove brasses at 
crank end, and see if the end of the rod is equally distant 
from the shoulder or collar of the crank-pin in each of the 
positions 1, 2, 5, and 4. If out of line, and crankshaft is 
at right angles to the cylinder, adjust by means of its 
brasses on the cross-head pin or gudgeon. If these points 
are satisfactory, the fault may be looked for in the bolts 
„themselves. They might perhaps be made a size larger. 
Lock nuts as a rule hold fairly well, but a split cottar is 
generally fitted behind them for safety. In quick-runnin 
engines it is most essential that all bolts and nuts shoul 
be a good fit, or they have а greater tendency to become 
loosened. To prevent nuts and bolts coming slack, some 
such means should be taken as sketched in Fig. 2. In one 
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case a piece of iron is screwed down which fits the angles 
of two nuts or bolt heads; this is an old-fashioned but 
reliable arrangement. The other method, shown here as 
attached to a set screw but equally well suitable for nuts, 
is one very much used in marine engineering work. To 
give a definite answer from the data given in the question 
is very difficult, although an examination of the engine 
would probably suggest a remedy at oncs.—M. M. 


GLASGOW TELEPHONE UNDERTAKING. 


We have received a оору of the second annual report of the Oom- 
mittee on Telephone Service to the city of Glasgow for the year from 
June 1, 1902, to May 31, 1903, together with the capital account and 
balance-sheet. The following abstract will show the position of the 
undertaking as at the latter date: 

Revenue and Expenditure. 


Proportion of rentals brought from last year... £12,417 1 5 
Gross revenue from rentals for this year, £42,176. 5s. 7d.; 

less proportion of rentals applicable to year 1903-4 

carried to suspense account, £20,714. 15e. 9d. ......... 21,061 9 10 
Sundry receipts (including terminal fees, £366. 7s. 5d.) 1,135 11 7 


Total revennnlů u анааан 55,014 2 10 
Working expenditure (including Post Offize royalty 


£3,405. 9з. 8d., and terminal fees, £1,497. 15s, )... .. 20,871 2 2 
Net revenue ...................... FC 14, 143 0 8 
out of which the following requirements had to be met: 
1. Interest on loans . q . £6,642 5 7 
2. Sinking ſunn iii l q . 5,806 15 4 
12,448 18 11 
leaving a surplus on the year's operations of ...... ........ 1694 1 9 
Surplus brought from last year ................... ТТИ 398 7 10 
F дна а зен ылкы КЫЗ 52,092 9 7 


From the above synopsis it will be seen that the surplus for the year 
just closed amounts to £1,694. 1s, 9d., which, together with the 
surplus £398. 7s. 10d. brought forward from last year, makes up the 
sum of £2,092. 9s. 7d., and it is now proposed that the whole amount 
be carried into а general reserve fund. The capital expenditure for the 
year just ended has amounted to £78,244. 16s. 2d.; adding the capital 
expenditure of £192,693. 14s. 3d. previously incurred, there is a total 
capital expenditure of £270,938. 10s. 5d. The following statement 


ives the work completed and the remarkable progress the undertaking 
as made in the last two years: 

Actually completed. 

Original scheme. 1901.02. 1902-05. 


Completed instruments to be provided 5,250 ... 5,479 .. 9,122 
Partially completed lines 1,200 ... 8,787 .. 7,387 
Switchboard accommodation (lines) ... 6,050 ... 7,060 ... 10,826 
Number of pairs of cable wires 6,450 ... 14,572 ... 18,171 
Mileage of pairs of wires in cables ...... 4,938 ... 11,061 ... 14,0294 
Length of trenching (miles)............... 22 ... 94 ... 1273 
Number of pipes going out of exchanges 52. 126 ... 135 
Capacity of pipes going out of exchanges 

(pairs of wires) ........................... ,900 ... 27,000 .. ,000 
Length of pipes (miles) . 32 .. 1044.. 1274 
Length of underground cable (miles) ... 51 .. 1132. 162 
Number of ground poles .................. 2,526 .. 691 1,799 
Number of roof standards.................. 456 . 228 .. , 245 


The service generally continues to be acceptable to subscribers, as 
may be shown by the fact that during the year now ended the number 
of orders received was considerably in excess of the preceding year, 
and the traffic during the year has steadily increased, and now reached 
the rate of 314 million messages per annum. The messages per sub- 
scriber per day vary in the ditferent exchanges from six to twenty-one, 
the average throughout the system being 13 per subscriber рег day. 
The traffic in trunk messages, particularly in incoming calls, also 
shows a considerable increase on the previous year. nsiderable 
attention has been devoted to opening public telephone offices for the 
use of the public throughout the city, there being now 115 in opera- 
tion. At May 31 there werc 9,112 instruments connected, these being 
subscribed for by 8,145 persons and firms, of which about 4,600 have 
never been telephone subscribers before. About 800 orders remained 
to be executed. Below we give abstracts of the revenue and capital 
accounts : | 
REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Inspection and repairs — wages, materials, etc. ............ 4,371 14 9 
Reconstruction—wages, materials, eto—ũ . 274 14 1 
Post Office commission о.о 21 5 3 
Post Office royalty ее eee se зевать dene Vs 5,405 9 8 
Trunk and telegram Їөев......................................... 9 17 11 
General ох репвев Fun 7,565 7 8 
Printing, stationery, ete. _....................................... 685 6 1 
Rents, rates, and insurance .................................... 2,789 10 3 
M P SED WR 252 1 
Terminal fees........................ "E 1,497 15 0 
Balance carried to net revenue account ..................... 14,145 0 7 

£35,014 2 9 

Cr. Revenue. £ s.d. 
Post Office commission— amount received on trunk fees.. 221 15 9 
Exchange rent, vehe ao I ER venae 55,414 3 5 
Private nt 404 7 10 
Оба] ll!ll!lk 8 177 1 1 
Public telephones ess не 225 8 4 
Profit on shifts and sales . 52 13 9 
Miscellaneous гесеіріа .................. . n 51 19 0 
Rents, rates, and insurance . 40 8 2 
Terminal foot. onc co I Pad ð ы 566 7 b 

£35,014 2 9 

Dr. BALANCE-BIIEET. £ s.d. 
, cesa ран og hene Ve ER TEE ы YS 270,938 10 5 
ПОТЕН ео dym. d y лк nn 7,215 17 4 
/// -—-——————————————— P 1,772 12 11 
See,, ⁰ 66 5 7 
Mir Gp M cres 187 8 8 
Sn de. 4,701 2 11 
Union Bank of ScotlanlldldldldlalalU— % sos 758 19 9 
in, аы; 310 8 1 

£286,011 5 8 

А £ в. д. 
Loans fund 12e ß йаа ы 242,555 6 8 
r ß онан EXE ERR EA 7,166 13. 4 
Retention account! hern nno 9,454 15 7 
Bundry creditora ааа кй ыа кеа qe Mon aC vide 4,501 15 0 
Mrs. Macdonald’s fond ......................................... . 18 16 6 
Unpaid interesse. Ie ERI EAE Cep era 539 510 
Unpaid Post Office royalty .............................. ⁊ 750 0 0 
Unpaid terminal fees. 81 5 9 
Rentals suspense account...........csescsecrcessscvcrevsesececes 18,673 1 5 
General reserve fun Zi 2092 9 7 
£286,011 5 8 


APPOINTMENTS VACANT. 


Engineer-in-Charge, Darlington Corporation, £78 per annum; 
14th inst. 

Designer, well up in both alternating &nd continuous currents. 
See advertisement. 

Resident Engineer, Morecambe Borough Council, £150, rising to 
£200, Sept. 14. | 

Second Engineer-in-Charge, Bermondsey Borough Council, £125, 
Sept. 15. See advertisement. 

Shift Engineer, Middleton Corporation, Sept, 10. 
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TRADE NOTICES AND NOVELTIES. 


Rectifiers. 

In our last issue we described the principle of a new type of 
rectifier (Koch’s system) supplied by Messrs. Siemens Bros. 
and Co., Limited, 12, Queen Anne’s-gate, Westminster, S. W. 
By the courtesy of this firm we are now able to illustrate several 
classes of the apparatus constructed for specific purposes. The 
rectifier (Fig. 1) is used exclusively for charging small acoumu- 


ANE 

: Fic. 1. 
lator batteries from an alternating-current circuit of any 
ordinary potential or frequency, and is designed for а maximum 
charging current of eight amperes. In our next illustration 
(Fig. 2) the parts of the rectifier are shown arranged in switch- 
board form, the interrupter, three-pole switch, adjustable 
resistance (for varying the direct current used for excitation), 
the phase regulator, and the terminals being fixed to a white 
marble slab 550mm. (153in.) by 450mm. (173іп.). The con- 
denser is fixed in a polished case behind the marble 
slab and the choking ooil in a separate perforated iron 
case. It can be employed with any ordinary voltage, and 


Fia. 2. 


gives а maximum charging current of 15 amperes. The 
rectifiers (Figs. 5 and 4) are designed exclusively to work 
induction coils from alternating-current circuits. If the 
primary is suitably wound, the coils may be worked up to 
their maximum sparking distance, and by the insertion of a 
resistance in the secondary, the softest of Röntgen tubes will 
give clearly defined images. This apparatus renders it possible 
for alternating currents to be employed for X-ray work in a 
manner hitherto unattainable. The armature of the polarised 
interrupter operates the contact in such a manner that only 
eurrents in one direction pass through the primary ooil, the 


„makes and breaks occurring exactly at the zero periods 
of the potential of the main current. In consequence, how- 
ever, of the inductance of the circuit, the direct rectified 
current flowing through the primary coil lags behind the 
potential of the main current and is interrupted shortly after 
its maximum value has been reached, but, as the interruption 
occurs in the falling part of the curve, sparking at the contact 
is minimised and a relatively long life for the contact secured. 
While, however, the apparatus Fig. 3 utilises only one of the 
alternations of the current, that shown in Fig. 4 utilises both 
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alternations, and so doubles the frequency of the sparks given 


by the coil. In photography, the times of exposure are greatly 
reduced by the use of this apparatus with Rontgen tubes con- 
structed for very rapid interruptions. The armature of the 
interrupter operates the contact in such a manner that the 
positive portions of the rectified current flow through one 
division of the primary in one direction, and the negative 
pr through the other division of the primary in the other 

irection, the sparks in the secondary circuit being thus always 
in the same direction. The number of sparks is double that 
of the periods of the alternating current, but it may be halved 


The introduction 
of the above type of rectifier into this country is extremely 
welcome. 


by switching off one of the primary circuits. 


Small Motor Manufacturing. 

Our English firms are now well to the fore in the manu- 
facture of small motors, and have recognised the vast scope 
there is for electric motors now that electric supply systems 
are so common throughout the country. Amongst the firms in 

uestion, Messrs. Crompton and Co. may be specially mentioned. 

he illustration we give herewith is intended to convey the fact 
that it is only by manufacturing in quantity that the present 
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demand can be met for small motors at low prices. The semi- | are able to give the following illustration of the Holmes-Page 
automatic tools with which Messrs. Crompton and Oo.’s new | patent switch as enclosed in cast-iron boxes. The combination 
works are so completely furnished enables them to carry through | of the box and switch makes it suitable for connection to 
the vast amount of repetition work most economically. We | electric supply companies’ mains, and they are also in accord- 


A Line of Crompton Motors. 


need only add that the care bestowed on the manufacture of | ance with the various fire insurance companies’ regulations for 
these motors is no less than that which is given to the larger | controlling 460-volt motors. The switch is arranged so as to 
Crompton machines. These motors are standardised for three | embody all the features of the Holmes-Page chopper switches. 
different voltages— i. e., 110, 220, and 440. With small altera- | The box is of cast iron and is made practically watertight, and 
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The Holmes-Page Patent Switch. 


tions of speed these standards are suitable for working on 100, | screwed holes are provided at the ends to receive insulated 
200, and 400 volt circuits. bushes or iron pipes carrying cables. The switch is operated 
by means of a stirrup handle, which fits outside the box when 


The Holmes-Page Switch. 
Through the kindness of Mears. J. H. Holmes and Co. we l the cover is on, and it is so arranged that the box cover cannot 
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be removed without first opening the circuit. The entire switch 
parts, excepting thetwo topcontact jaws, are dead when theswitoh 
is open. The inside surface of the box is thoroughly coated over 
with a specially-prepared insulated japan, which will not crack 
or blister when subjected to severe heat or rough usage. The 
box is provided with suitable means for earthing. The special 
points worthy of mention are : neatness in appearance ; switches 
are carried on porcelain bases, and are separated by substantial 
partition, thereby securing a very high insulation resistance. 
The switch has self-adjusting contacts, and is easy to wire. 
Another important feature is that the supply main may be 
brought in at either end, and still be connected to the top 
contact jaws. The sample switch will comfortably carry 
12 amperes at 500 volts, and considerably more at lower 
voltages. It has been tested to earth and between poles with 
2,000 volts alternating current. 


GLOUCESTER ELECTRICITY ACCOUNTS. 


The accounts of the Gloucester electricity undertaking 
for the year ended March 31, 1903, show a total expendi- 
ture on capital account of £59,332. Abstracts of the 
revenue account, general balance-sheet, and statement of 
electricity generated, sold, etc., are appended. 

REVENUE ACCOUNT. 
Expenditure. £ 


a 
£u 


Dr. . d. 
Coal and other fuel .......... „ 589 17 6 
Oil, waste, water, and stores n 108 2 9 
Wages at generating statingna“““““ “mn nene 527 5 4 
Repairs, etc., of buildings and plant 557 19 9 
Repairs, eto, of mains and meters . 118 17 11 
Public lamps — repairs, еќе.................. eere 291 14 6 
Rent, rates, and 1ахев............................................. 238 5 4 
Management expenses 478 17 1 
Insurance ...............................- F " 55 15 11 
Free wiring rental ttt z 10 4 10 

Total expenditure нз... 2,776 16 11 
Balance of revenue account . 2,215 411 
ku £4,992 1 10 

Cr. Receipts. £ s.d. 
Sale of current, less discount . 4,714 15 0 
Rental of meters and free wiring ............................ - 144 6 2 
Miscellaneous receipt 6 188 2 8 

£4,992 11 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. s, d 
Capital account - loans received, less paid of.. 50,900 8 7 
Cost of provisional order Pæckc . 285 12 7 
Sundry creditors and interest on loans........................ 1,839 5 4 
Due to treasurer ................................... 8,551 16 5 
Surplus, being amount of loan repaid ........................ 1,974 11 5 

£63,351 12 4 

r. Assets. £ sd. 
Capital account—amount expended for works ............ 59,252 11 8 
Stores on HANG uoo io ovv OR ES E EU ee eee 214 6 3 
Sundry debtors for current, less discounts .................. 1,379 11 7 
Pablic street amd eter naeh ine 291.5 0 
Other . кынынын 98 1 3 
Cash in hands of engineer .................... ................ 10 0 0 
Balance at debit of net revenue account ..................... 1,578 16 3 
Suspense account ...................................... оон. 627 1 4 
£63,331 12 4 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity e as uni! rs udis : КЕТ 329,522 
; ublie lamps 9, 

Quantity sold private ан by meter...... 254,309 515,875 
Quantity used on works Tl Ut ! ⸗ẽè ̊ q 15,647 
Total quantity accounted fort 529,522 
Number of public lamppdę :: ht ó 
Total maximum supply demanded (kilowatts) ) 504 


WALLASEY ELECTRICITY ACCOUNTS. 


Attached we give abstracts of the accounts of the 
Wallasey electricity undertaking for the year ended 
March 31 last. The total expenditure on capital account 
on that date amounted to £78,985. 


Dr. REVENUE ACCOUNT. £ sd. 
, азаа SE UEBER DAR REESE ea 2,130 19 4 
Oil, water, and engine-room stores 119 10 7 
Wages at generating station . 619 6 7 
Repairs and maintenancttdee« . 556 6 10 
Lighting and water for work eere 162 0 6 
Wages to linesmen, fittera, labourers ... ... 300 2 8 


104 6 


Repairs, maintenance, and renewals of mains 2 
Repairs, maintenance, and renewals of transformers, etc. 1,916 12 4 
Repairs, maintenance, and renewals of apparatus ......... 118 2 
Attending and repairs to public lamps 202 15 8 
Hates and ... куяш ou eth pae Ue нЕ 510 7 8 
Salaries — Engineers’ department .............................. 659 11 8 
Accountant, clerical staff, and collectors..................... 175 0 0 
Stationery and printing . 92 15 1 
Дате Пв sss y 14 5 8 
General establishment charges 85 2 8 
Ensurancés, ere NN PERENNE OR UAR FEE 48 1 9 
Bad А608: ocior i DR IRI 8 17 17 10 
Expenses for certification of meters 16118 0 
Charges and stamp duty on loan .............................. 99 19 6 
Total ехрепдібаге..................... . .. 7,978 14 8 
Amount carried to net revenue account ..................... 6,349 18 2 
£14,328 12 10 
Cr. £ B. d. 
Sale of current per meter UU DHL H ... 11.537 0 8 
Ehle üs. е ао н 815 8 3 
Rental of utei Ae ĩͤ ß ĩ ⁵ ⁵⁵ 88 343 8 1 
Sale and repair of lamps and other apparatus . ͥ 1,546 3 10 
ieee, ный а оа 26 12 0 
£14,328 12 10 
GENERAL BALANCE-SHEET. 
Liabilities. £ s.d. 
Capital account —amount received . 78,985 0 0 
Reserve fund account 1,469 0 9 
£80,454 0 9 
Assets. £ s. d. 
Capital account—amount expended for works . 62,910 11 7 
Cash with resse Sci qp Ene еа 17,545 9 2 
£80,454 0 9 
STATEMENT OF ELRCTRICITY GENERATED, SOLD, ЕТС. 
Quantity generated in В.Т. units . . 1,337,518 
Public lamps АРТ " 74,460 | 
Quantity sold 4 Traction. . . - 743,260; 1,164,693 
Private consumers by meter . 346, 97 
Quantity used on work cce За? 15,501 
Total quantity accounted #ог....................................... 1.177,994 
Quantity not accounted for _.................................... » 159,524 


Total maximum supply demanded—lighting. 515 kw. ; traction, 450 kw. 
Number of public lamps : 48 aros, 96 incandescents. 


RATHMINES ELECTRICITY ACCOUNTS. 


The accounts of the Rathmines electricity undertaking 
for the year ended March 51, 1903, show the total amount 
expended on oapital account to that date to be £74,261. 
Abstracts of the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., are 
appended. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s.d. 
Generation of electricity ................................ d A 2,110 11 3 
Distribution of electricit . 6015 4 
Attending and repairs to public lamps 604 0 11 
Rents, rates, and takes we 215 0 0 
Management expenses ....................... АТОИ jesus 671 16 3 
Special charges—insurance, е{с.............................. MN 49 16 0 

: 5,711 19 9 
Amount carried to net revenue account . 2614 2 7 
£6,526 2 4 

Ст. Income, £ s. d. 
Sale of current to private сорвштегв........................... 5,254 10 8 
:Püblie Ag DUI ое e eta Vx boi PN EET eS erp Rad sedat 2811 4 6 
Rental of meters and other apparatus ....................... 1382 6 5 
Sale and repairs of amd PPR . . 48 0 9 

£6,526 2 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ в. 4 
Capital account —amount received.............................. 71,000 0 0 
shore 969 1 0 
Sinking fund account ........................... mere 5,594 6 3 
Cash due to treasurer .......... eese etm ces 5,200 7 2 

£80,569 14 

Cr. Assets. £ s. d 
Capital account—amount expended for works ............ 74,261 8 8 
Stores OW: DANG e m 143 17 10 
Sundry debtors for current supplied . 2,950 9 6 
Amount in sinking Гап@.................................... . . 5,994 6 3 
Balance at debit of net revenue account ..................... 419 12 2 


£80,569 14 5 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity pee ү Ge Unite ТААРНА 5 506, 292 
є Bru imr see Е 

Quantity sold Private consumers by meters...... 179,227 422,169 

Quantity used on works eene 18,807 

Total quantity accounted !ог....................... eee ‚556 

Quantity not accounted for .............—... . 69,716 

Total maximum supply demanded (kilowatts) .................. 


Number of public lamps: 108 arcs, 273 incandescents. 


LEITH ELECTRICITY ACCOUNTS, 


Below we present abstracts of the accounts of the Leith 

ration electric lighting undertaking for the year 

ended May 15 last. On that date the total expenditure 
on capital account amounted to £82,080. 


r. REVENUE ACCOUNT. £ s.d. 
Coal and other fuel e. . ãâ ee 2,600 6 3 
Oil, engine-room stores, eto. .................................... 62 5 2 
Wages at generating station .................................... 982 5 0 
Repairs and maintenance ....................................... 222 18 9 
Distribution Wagees 105 16 3 
Repairs, maintenance, and renewals of mains... ͥ 42 18 6 
Repeirs, maintenance, etc., of transformers, meters, eto. 175 9 0 
Publio lampe — Wage q . 664 1 6 
9 mice md РОЗЫ 19 8 
iei). lll! КЕ CENE 217 0 11 
Reents —————————Ó 100 9 8 
Rates nd G.. 1,020 2 11 
Selaries —Engineer's department . 145 16 8 
Accountant and clerical stafiliiuwlué.ʒ. 33. 169 12 8 
Burgh general acoount m ꝛe ·· nene 244 7 4 
Stationery and printin- .. v . 20 5 3 
General establishment charges q 57 10 5 
Special charges —insuran ces —— —— — M 29 1 9 

| 7,215 7 8 

Balance carried to net revenue account, £6,384. 4s. 2d.; 

to provide for bad debts, £40 .............................. ‚424 4 2 
£13,637 11 10 

Cr. £ s. d 
Balance from last account, less bad debe ꝗ 12 12 6 
Sale of current per meter, less disoount s..... 5,762 12 4 
Motor power JJ) ⁵ 8 2.488 1 0 
Publio lighting — Are A (burgh), at £20 per annum 4,784 19 7 
Ато lampe (Harbour and Dock Commission 147 711 
Meter rents and guarantees....... CC 62 17 0 
Miscellaneous receipt. . 879 1 6 


GENERAL BALANCE-S HEET. 


Dr. Liabilities. £ s. d. 
Amount due on тоогіраре ....................................... 79,072 0 0 
Interest on mortgage debtũſ ii. q 570 19 0 
Sundry creditors ................. резен е CN 115 10 0 
Balance at credit of revenue account æ 40 0 0 
Balance at credit of net revenue . 2 66115 2 

£80,258 4 2 
Surplus. 
Contributions from revenue for instalments of mortgage 
, ß ыйды Бнр» 7,957 10 8 
£88,215 14 10 

Cr. Assets. £ s.d. 
Capital account —amount expended fur works. . 82,080 5 6 
Stores on b,... раа ный EU P АЗ 290 16 2 
Sundry debtors for сйггеп&....................................... 3,408 7 6 
Union Bank of Scotland, Limited ........................... 2,436 5 8 


£88,215 14 10 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity pud р units N 1,511,635 
, ic lamps ..................... .. - 495,167 
Quantity sold Private consumers by meters .. 737,529 } 1,252,496 
Quantity used in station porc CE Me 15 379 
Total quantity accounted (ог.................................. . . 1,947,875 
Quantity not accounted fortinnzaꝝiw Pb! . . 93,760 
Number of publio lamps eene 210 
Total maximum supply demanded (kilowatts) ............... 725 


LEIGH ELECTRICITY UNDERTAKING. 


—— 


Mr. D. M. Kinghorn, the borough electrical engineer of Leigh, has 
presented his report to his committee on the working of the Elec- 
tricity Committee for the year ended March 31 last. It shows that 
the capital expenditure on that date amounted to £22,271. 63 The 
total length of mains was 7 miles 1,606 yards, and the number of 
services laid during the year, 26, A comparative statement of annual 

shows that the number of consumers last year increased to 
154; number of 8-c.p. lampe, 11,875; number of motors, 75; number 


of units sold, 344,880 (plus 453 public clock); maximum load in 
kilowatts, 264, the load factor being 14:9 per cent. The progress 
made during the year has been very satisfactory, the increase in the 
number of units sold being 129 per cent. greater than in the preceding 
year. The load factor also shows а better demand. А table showing 
the number of units sold at the various prices indicates л slight falling 
off in the number of units sold at 7d. and 24d., but this is more than 
counterbalanced by the increase of 95:5 per cent. in the units sold at 
5d. The increase in the demand for power is exceptional and very 
gratifying, being nearly four times greater than last year, with a 
corresponding increase in revenue, which shows that, though the ratea 
are very favourable, the price per unit sold is well maintained. 
Following we give an analysis of accounts for year ending March 31, 
the figures in brackets being for 1902: capital expenditure te 
March 31, £22,271 (£17,515); revenue from electricity supply, 
£3,466 (£1,989); revenue from meter and motor rents and other 
sources, £150 (£70); total revenue, £3,617 (£2,060) ; total costs, 
£2,184 (£1,150) ; gross profit before providing for interest charges 
and sinking fund, 21,453 (£910); percentage of. gross profit to 
capital (outlay during year being averaged), 7°22 (6°43); 
interest on loans, (£419); sinking fund, £534 (£410); 

reentage of sinking fund to capital (outlay during the year 

ing averaged), 2:69 (2:89); financial result after payment of 
all charges, £263 profit (£80 profit); oapacity of dynamos, etc., 
March 31, 450 kw. (200 kw.); maximum load reached, 264 kw. 
(140 kw.); load factor, 14:9 per cent. (12 51 per cent.); number of 
8-c.p. lamps connected March 31 (arcs, incandescents, and motors, 
equivalent in 8 o.p.), 18,166 (15,853); number of unita sold and 
public clock, 344,880 (151,048) ; units sold per 8-c.p. lamp (connec- 
tions during year being averaged), 22:9 (15:8) ; price charged — private 
lighting, 7d. and 24d., or 5d. less 10 per cent. and 3d., power, 3d. 
and zd. and lid.; average price obtained—private supply, 4:56d. 
(4°13d.), power, 1°44. (1:45d.). From an analysis of costs we find 
that the generation and distribution costs in 1902 amounted to £635 
(1:014. per unit sold), and last year to £1,526 (1061. per unit sold). 
The general costs in 1902 were £985 (1:56d.); in 1903, £1,896 
(1°318d.). The total costs ір 1902 amounted to £1,815 (2°884.) ; in 
1903, £3,066 (2°131d.). ро charges brought the total up to 
£1,979 in 1902 and £3,260 last year. A summary of financial results 
shows that for 1903 the principal figures were: capital expended, 
£22,271; average charge per unit, 2:514. ; gross profit, £1,433; 

rcentage to average capital outlay, 7:22 per cent. ; interest and 
sinking fund, £1,169 ; surplus, £263. - 


LEGAL INTELLIGENCE. 


METROPOLITAN ELECTRIC SUPPLY. 
Compensation for Displacement. 


The dispute which had been going on between the London County 
Council and the Metropolitan Electric Supply Company for consider- 
ably over two years with regard to the acquisition by the former of 
the company’s property in Sardinia-street in connection with the 
Holborn-to-Strand improvement has at length been finally settled by 
arbitration. Sir John Wolfe Barry was the umpire, and he has just 
issued his award, which, it may be said at once, is a complete victory 
for the London County Council, the amount of the award being con- 
siderably less than half what the company claimed. The history 
of the arbitration is very generally known. In pursuance of the 
powers confe upon them by Parliament, the London Oounty 
Council proceeded to compulsorily acquire the generating station and 
other premises of the Metropolitan Electric Supply Company in 
Sardinia-street, Lincoln's-inn-fielde, fur the purposes of the new 
thoroughfare from Holborn to the Strand. Then arose the question 
of the amount of compensation the company were to receive fur being 
displaced and having to seek other and suitable premises to carry 
on their business. The difficulty in the way of an early settle- 
ment of the matter was the clause in the Oounty Council’s 
Act of Parliament, which provided that they should reinstate the 
company elsewhere and pay compensation which was to be assessed 
on this basis: A sum equal to the costs and expenses of erecting 
and fitting a new generating station upon the new sito, with new 
plant of a capacity to generate and supply clectrical energy to an 
output of not less than 4,000 kw., and all expenses" Each party, 
not unnaturally perhaps, placed its own construction on thia clause, 
the one holding that it was only compelled to pay the cost and erec- 
tion of four new engines graded up to a capacity of 4.000 kw., the 
other contending that it was entitled to be compensat:d for all expenses 
“contingent” to the displacement of their machiaery in Sardinia- 
street, and the erection of the new plant on the other site. Being 
unable to agree between themselves the parties had recourse to the 
law, and in the first place Mr. Justice Farwell, in the Chancery 
Division, was invited to place his construction upon the clause in 
question. He held that the arbitrator was debarred from allowing 
anything more than would cover the cost of four engines graded up 
to a capacity of 4,000 kw. This decision was appealed against by the 
company, and the Court of Appeal decided the other way. Then the 
County Council took the matter up to the House of Lords, and the 
final decision was given on March 10 last year. It was in favour of 
the company, the Lord Chancellor explaining that the question was not 
whether it was reasonable and proper to make provision for contin- 
gencies, but whether it had been agreed to between the parties, He 
held that it had, and tho matter thus went to Sir John Wolfe Barry 
to say how much the company were entitled to receive on this basis, 
The arbitration proceedings commenced on Jan. 7 this year at the 
Surveyors' Institute, Westminster, and the hearing lasted several days. 
The claim of the company amounted approximately to £400,000. Their 
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legal representatives were Mr. Balfour Browne, K.O., Mr. Oripps, K.O., 
Ernest Moon, K.O., Mr. O. H. Sargant, and Mr. A. T. Lawrance. 
For the London County Council, Mr. Fletcher Moulton, K.C., Mr. 
Boyle, K.O., and Mr. Edward Morton appeared. Mr. C. Н. Gadsby, 
of Viotoria-street, London, acted as consu up Dar ineer to the London 
County Council in the arbitration. Sir John Wolfe Barry, the umpire, 
had the assistance, as arbitrators, of Sir Frederick Bramwell, Bart., 
F.R.S., and Mr. Andrew Young. Among those who were called as 
witnesses during the hearing were Sir William Н. Preece, Mr. 8. Z. 
de Ferranti, and Mr. Robert Hammond. As above stated, Sir J. 
Wolfe Barry's award amounts to £183,150, which averages out at 
just over £45 per kilowatt, while the sum claimed by the company 
amounted to £100 per kilowatt. Although no definite offer was made 
by the Oounty Council, they were advised by their experts that a sum 
of, say, £150,000 would fully meet the case, The result, notwith- 
standing the adverse legal proceedings, is, therefore, an all.round 
victory for the London County Council, 


ELECTRIC TRAMWAYS TRUST. 


In the Vacation Court on Wednesday Mr. Justioe Walton had before 
him the petition of W. Bratby for winding up the Eleotric Tramways 
Trust, Limited. 

Мт. Hodge, for the petitioner, asked for an opportuni 
the evidence of the respondent, which was only 
morning. He was entitled to three days for reply. 

Mr. Bramwell Davis, K.C., for the e the liquidator, 
said he could not resist the application, and the petition stood over 
accordingly. - 


to answer 
filed the previous 


NEW COMPANIES REGISTERED. 


Wave Power Company, Limited.—Capital, £12,000. Objects : 
to adopt an agreement with the Morley-Fletcher Wave Power System, 
Limited, and to carry on the business of an electric light aud power 
and hydraulic power company in all its branches. Registered office : 
55, Bt. Swithin’s-lane, E.O. 

Whithorn Lighting Company, Limited.—Registered in Edin- 
burgh. бара], £400. Objects: to acquire the business and assets 
of the Whithorn Gas Oompany, and to supply and light with gas, 
electricity, or otherwise the burgh and vicinity of Whithorn. 
Registered office: 23, George-street, Whithorn. 

Tokio Construction Company, Limited.—Oapital, £150,000, in 
£10 shares. Object : to enter into contracts for the construction, ete., 
of tramways, light railways, electric lighting works, etc. Amongst 
the signatories are Mr. A. Mollwraith, 5-4, Lime-street-square, Е.О. 

Electrical Indicator Syndicate, Limited.—Capital, £5,000. 
Object : to adopt an agreement with C. Baxter and W. Н. Callow to 
acquire and turn to account patenta, etc. Registered office: Dock 
House, Billiter-avenue, Billiter-street, E.C. 


. ET TE 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Macao. The Colonial Office at Lisbon invite tenders for the electric 
lighting of Macao. "Tenders by Oct. 21. 

Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Bucharest.—The Government Railways require tenders for the 
installation of electric lighting and plant for their workshops. Tenders 
by Oct. 10. 

Queensiand.—The Deputy Postmaster-General at Brisbane invites 
tenders for the supply of material for the postal and telegraph service 
by Sept. 50. 

Paris.—The Post and Telegraph Department, Rue de Grenelles 103, 
invite tenders for (1) 190,000 ko. bronze or copper wire and 94,000 
joints, and (2) 12 kilometre submarine telegraph cable. 

Kirkoaldy.—The Corporation invite tenders for supply of all 
fittings for installing the electric light into the memorial halls in 
Bennochy-road. Tenders by Sept. 12. See advertisement. 

Croydon.—The Council invite tenders (1) for the building works 
and (2) for the smith and ironfounders’ work in coanection with the 
extension of the electricity works, Factory-lane, Croydon. Tenders 
by Sept. 14. See advertisement. 

Dublin.—The Port and Docks Board invite tenders for the supply 
of а 100-ton electric erane. Specification can be obtained at the office 
of the engineer to the Board, Mr. John P. Griffith, M. I. O. E., East- 
wall, Dublin. Tenders by Oct. 5. 

London, E.—The Whitechapel Guardians invite tenders for electric 
lighting of a portion of the infirmary. Specifications, ete., from 
Mr. F. J. Tootell clerk, Union Offices, 74, Vallance-road, N.E. 
Tenders must be gent in by Sept. 12. 

Huddersfield.—The Corporation invite tenders for the supply and 
delivery of about 30 tons of steel tramway rails (girder section), with 
fishplates, tierods, bolts, trolley poles, bracket arms, overhcad-line 
material, &c. Tenders by Sept. 16. See advertisement. 

Worthing.—The Corporation invite tenders for the reconstruction 
of their storage battery at the electricity works. Specification of the 
work can be obtained from Messrs. Burstall and Monkhouse, 14, Old 
Queen-strect, Westminster. Tenders by Sept. 7. See advertisement. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1905, to Secrétariat de 


Ja Municipalité Francaise de Shanghai, Particulars may be obtained 


975 l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
aris. | 

. Brussels.—The Post and Telegraph Department require tenders 
for 111,500 ko. galvanised iron wire, 5,100 ko. wire cable, 1,875 
ko. coppér wire, 532,900m. copper wire, 153,650 insulators, etc. 
Specifioation No. 200 at above. Tenders by 11 a. m. on Sept. 16 at 
the Bourse. 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstraction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districta. 
Each саг is to provide for two classes of travellers, and will accommo- 
date 52 persons. 


Utrecht.—The Town Council will receive tenders for supply and 
erection of a central electric establishment for lighting, power supply, 
and working tramways. Contract, conditions, etc., to be obtained at 
the Gemeente Secretaire " of Utrecht, on payment of 58, (8s. Ad.). 
Tenders by Oct. 1. 


Southend-on-Sea.—The Oorporation invite tenders for steam 
dynamo, boiler, and condenser. үз etc., may be obtained 
from Mr. W. E. J. Heenan, M. I. E. E., borough electrical engineer 
and general manager, Southend-on-Sea. Tenders by noon on Sept. 14. 
See advertisement. 

Bermondsey.—The Borough Council invite tenders for the erection 
of buildings in connection with extensions to the dust destructor 
house, electric light station, boiler-house, etc., at the Council's works 
rear of town hall. Specifications, etc., сап be obtained at the Town 
Hall, Spa-road, 8.E. Tenders by Sept. 8. 


West Ham.—The Guardians invite tenders for the supply of various 
articles to the workhouse infirmary and schools for 12 months from 
Sept. 29, including asbestos goods, electrical fittings, engineers’ 
sundries, eto. Tenders to the Clerk’s Office, Union Workhouse, 
Leytonstone, N.E., by 10 a.m. on Sept. 16. 

Johannesburg.—The Municipality require tenders for gas gene- 
rating plant or for steam generating plant and for gas motora or 
steam motors, with electric generators aod accessories. Particulars 
may be obtained from the Town Olerk, Johannesburg, or from Messra, 
Mordey and Dawbarn, 82, Victoria-street. Tenders by Oct. 19. 


Launoeston (Tasmania).—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.O. Tenders by Sept. 28. t 


Cientueges (Cuba).—The Municipal Authorities require tendeis 
for the installation and working of electric lighting. They will pa 
an annual subeidy of 24,000 piastres for 150 аго lamps of 1,500 c.p. chah 
and 350 incandescent шр of 50 to 100 с.р. each for street lighting, 
and 16 to 25 lamps in public buildings. Tenders by 1 p.m. on Sept. 28. 


London, E.C.—The East Indian Railway Company iavite teudera 
for the supply and delivery of (1) engine turntables; (2) electric 
overhead travelling crane, etc.; (3) electric pumping installation; 
(4) steel material; and (5) feeder panel, insulated cables, etc. Tenders 
to Mr. С. W. Young, secretary, Nicbolas-lane, London, E.O., by 
1 p.m. on Sept. 9. 

Madrid.—Tenders are invited for a concession for a telephone 
system with a central station at Pala:nós and subsidiary stations at 
Sin Feliú де Guixols and Palafrugell. A deposit of 2,000 pesetas is 
required, and tenders must be presented within 50 days from 98 14 
to the Bogei o! the Directorate of Posts and Telegraphs, 10, Oalle 
de Oarretas, rid. . 

Pietermaritzburg.—The Corporation invite tenders for the 
supply, delivery, aud e ection of the nexssiry poles and overhead 
equipment for about 54 miles of tramway rout». Specifications ma 
be seen at Messre. Mordey and Dawbarn, 82, Victoria-street, S. W. 
Tenders to Messrs. Ford Bros, 12, Svuthampton-street, Fitzroy- 
square, W., by Sept. 7 (noon). 

Edinburgh.—The Council invite tenders for the following works in 
connection with the proposed extension of Macdonsld-road electrio 
power station: (1) building works, including excavator, mason, brick, 
joiner, slater, plasterer, plumber, and glazier's work; and (2) smith 
and ironfounder’s work. Tenders must be sent to Mr. R. Morham, 
city architect, by 10 a.m. on Sept. 14. 

London, 8.E.—The London Countv Council invite tenders for the 
supply, er and erection in the electricity generating station to 
be established by the Council at Greenwich of four 5,000-h.p. vertical- 
horizontal steam-engines, each suitable for driving а three-phase 
generator. Particulars, etc., may be obtained at "tle County Hall, 
Spriog-gardens, S. W. Tenders by 10 a.m. on Oct. 6. 

Bradford.—The Corporation invite tenders for the construction of 
about 13 miles of light railways and tramways in connection with 
the Angram storage reservoir works. Р]аоз may be seen and specifica- 
tions, etc., obtained at the office of Mr. James Watson, M. I. O. E., 
waterworks engineer, Town Hall, Bradford. Teoders to Mr. Frederick 
Stevens, town clerk, Town Hali, Bradford, by 10 a.m. on Oct. 1. 


Birmingham.—The Tramways Committee require the namee of 
contractors who are desirous of tendering for the supply and delivery 
of materials and fittings as follows: (Section A) manganese steel points 
and crossings ; (B) tapered steel side poles and bracket arms; (C 
suspension ears, pull-offe, section insulators, and other overh 
materials ; (D) hard-drawn copper trolley wire and stranded steel span 
wire. Mr. John Price, city engineer, Council House, Birmingham. 


Stoke-upon-Trent.-—The Corporation invite tenders for the supply 
and erection of the following plant in connection with the proposed 
electricity and destructor works: (Contract 10, Section A) pipework ; 
(B) nen-conducting covering ; (C) water-softening plant. Persons are 
at liberty to tender for any single section. Specificationa, eto., can 
be obtained from Mr. P. J. S. Tiideman, Field-plaqe, Stoke-upon- 
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Trent. Tenders to Mr. Jno. B. Ashwell, town clerk, Town Hall, 
Stoke-upon-Trent, by 5 p.m. on Sept. 11. 

BWermondsey.—The Borough Council invite tendera for (Contract 
No. 12) the construction, supply, and erection of two dust-destructor 
cells, with furnaces, flues, etc., and storage bins, one water-tuhe 
boiler and brickwork settings, one water storage tank, with supports 
for same, and extensions to the steam, feed, and exhaust piping 
system ; (15) the construction, supply, and erection of two 300-kw. 
steam generators, two 20-kw. feeder boosters, one 15.kw. motor- 
balancer, and sundry switchgear and connecting cables, Specifications 
can be obtained from Mr. Fredk. Ryall, town clerk, and may also be 
inspected (but not obtained) at the offices of the engineers, Messrs. 
Kincaid, Waller, Manville, and Dawson, 29, Great George-street, 
Westminster. Tenders by Sept. 21. See advertisement. 

London, E.C.—Tenders will be received until noon on Sept. 28 (a) 
for the supply of Swedish, Norwegian, or Finland red fir telegraph 
poles, to be delivered in London, at Northumberland Dock (River 
Tyne), West Hartlepool, Hull, or Grimsby, at Leven, Fifeshire, and 
at Swansea, Cardiff. or Newport ; and (b) for creosoting the poles 
with 1015, or 121b. of creosote to the cubic foot, as may be directed. 
The poles to be felled during the winter of 1903-4, and to be delivered 
during the following summer at the port at which the creosoting is to 
be performed. Butt sections, 2in. thick, stamped with the shipper's 
mark, from not less than three poles, to show the quality of timber 
offered, must precede or accompany the tender of any person who has 
not already supplied the Postmaster-General with poles. Forme of 
tender may be obtained from Mr. S. О, Hoolley, controller of stores, 
Stores Department, 17-19, Bedford-street, London, W.C. 


RESULTS OF TENDERS. 


Barnstaple.—The centract for the electric lighting of the music 
hall has been obtained by Messrs. Alger and Sons at £202. 

Henley.—The tender of the Alliance Electrical Engineering Com- 
pany for a small dynamo, at £149. 10s., has been accepted. 

Cheadle (Cheshire). —The оома tenders have been accepted by 
the Council for tramways works: Steel, Peech, and Toeer, The 
Ickles, Sheffield, (Contract No. 1) rails, fishplates, etc.; Askham 
Вгов. and Wilson, Sheffield, (2) points and crossings. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Westminster.—Large extensions of electric street-lighting have 
been decided upon. 

Hun. — Mechanical stokers are being fitted to ће boilers at the 
electric light station. 

Breoon.—The Board of Trade have revoked the Brecon Electric 
Lighting Order, 1900. 

Commercial Cable Co.—The directors have declared a quarterly 
dividend of 2 per cent., payable on Oct. 1. 


Werksop.—The Urban District Council have completed the loan of 


£3,500 for the extension of the electricity works. 

St. Helens.—The Oorporation have obtained sanction to the 
borrowing of 55,440 for electric lighting purposes. 

Worthing.—An enquiry has been held into the application of the 
Town Council to borrow £2,835 for electric lighting. 

Dublin.—At a special meeting of the Municipal Council last week 
the two reports given in our last issue were read a first time. 

Burnley.—Ten electric aro lamps are to be erected in Sheffield. 
road, at an estimated cost of £117, in place of existing gas lampe. 

Aberdeen.—The Lord Provost's house in Orown-street has been 
purohased by the National Telephone Company for а new exchange. 

. Russia.—According to a recent consular report, electric machinery, 
both for technical and medical purposes, offers a promising field in 
Russia. | 

Portboawl.—The British and American Electric Lighting Com- 
pany intend to apply for a provisional order for supplying Porthcawl 
with electricity. 

Vontnor.—The Isle of Wight Electric Lighting and 2ower Oom- 
pany, Limited, are improving the lighting service at Ventnor. A new 
main cable has just been laid. | 

Dartford.—4A report by Mr. Tait, O. E., upon the question of the 
lighting of the proposed extension of the workhouse buildings, light- 
ing, etc., is under consideration. 

e 8 Rural па Сошо. һауе 5 to the rae 
Electric Supply Company laying the mains to Kingsteignton, subject 
to the 5 of the Board of Trade. 

Fire. —At а fire on Thursday morning at Wintershill Hall, near 
Bishop's Waltham, the residence of Mr. J. S. Moss, the engine- room 
and кошо lighting plant were destroyed. 

Merrow.—The Guildford Electricity Supply Company’s applica- 
tion for ission to opp esr by means of overhead wires has 
been referred to the Surrey Oounty Council. 

Mutford and Lothingland.—The question of supplying the 
isolation hospital with electricity has been deferred for consideration 
with the report of the architect of the hospital. 

Redditeh.—The Council are prepared to supply Alvechurch with 
the current in bulk or in any other way required at а charge of 6d. 
per unit at night and 3d. per unit in the daytime. 

Hove Electric Lighting Co.—The directors have declared an 
interim dividend at the rate of 7 per cent. per annum, payable on 

Oct. 15 next, for the half year ended June 50 last, “3 


include four main chandeliers, three having 
thee There will also be pendants over and under each of the 


g 


syndicate to lay down mains and to supp 


underneath Murray-road to their wor 


New Book.—On Sept. 16 Messrs. P. B. King and Son will publish 


& book on the '' Tariff Question," by Prof. W. J. Ashley, Dean of the 
Faculty of Commerce at the University of Birmingham. 


Partnership.—Mr. W. C. О. Hawtayne has admitted into partner- 


ship his managing engineer, Mr. G. A. Zeden, and the business will 
in future be carried on under the style of Hawtayne and Zeden. 


Bristol. — The Electrical Committee have sanctioned several short 


extensions of mains, and favourably considered the question of extend- 
ing | the power and lighting mains to the extreme end of Cumberland 
n. 


Sandgate.—The Council have granted the application of the 


Folkestone Electric Supply Company to proceed with the laying of 
the electric lighting ca 
possible. 


le and the erection of posts as soon as 


City Temple.—The electric light а just being installed 
vo and one four 100-0. p. 


eries. 
Falkirk.—The Electric Lighting Oommittee have agreed to recom- 
mend that the cable be extended to Learmonth-street at an estimated 


cost of £150. The price of current is to be reduced to 44d. per unit for 


lighting as from the October survey. 


Fleetwood. — The Council are urging the electric lighting 
ly electrical energy for 
lighting public lampe in the streets named, under the powers contained 
in the Fleetwood Electric Lighting Order, 1890. 


River Wear Commission. —The North-Eastern Marine Engineer- 
ing Company, Limited, have obtained permission to lead electric cables 
and foundry, subject to the 
payment by the company of a yearly acknowledgment. 


Lanchester.—The Consett Iron Company have undertaken to take 
the electric lighting mains to the gates of Lengley Park Hospital 
without any charge, and to supply соо о lighting at 4d.- per 
unit. The Hospital Committee will take about 80 lamps, and will 
invite tenders for the work of fitting up the wires and lampe. 


Newport. — The Newport Ratepayers’ and Property Owners’ 
Association threaten to oppose the application of the Oorporation for 
sanction to borrow a farther sum of ,000 for increase of electricity 
plant. The loan is sought for in order to pay the cost of the additional 
peus for electrio lighting and the supply of power to.consumers, and 

as nothing to do with the tramways. 


Newoastle.—The Newcastle Guardians have received a report in 
favour of the entire relighting and heating of the union workhouse at 
a cost of £15,000, the scheme to include electrio lighting and the 
heating of the house by hot water instead of steam. e city engi- 
neer's estimate of expenditure on the A агана quay improvements 
includes an item of £44,000 for electrical equipment. 


London Gasette.— The partnership heretofore subsisting between 
Otto Rennert, Paul Hensel, and Francis Joseph Zelzer, carrying on 
business as electrical ialities manufacturers, at 12, Long-lane, in 
the city of London, under the style or firm of P. Hensel and Oo., is 
dissolved from Sept. 1, 1903. Otto Rennert and Paul Hensel will 


continue to carry on the business at the same address. 


Belfast.—Mr. M‘Oowen has been instructed to find out how many 
customers there would be in the Old Lodge-road district before a main 
was laid. There has been an increase in the use of electric current 
during the past year. On the 28th ult. the number of lamps con- 
nected was 136,153, as compared with 104,505 for the corresponding 
period last year, while 45,010 motors were served, as against 30,014, 


Ashington.—The Council have aecepted an offer from the Northern 
Electric Su ply Company for the supply of electric light for the 
district. The amps are to be of 40 c.p., and will be placed 50 yards 
apart. The scheme will double the lighting of the district at a oost of 

per cent. lees per lamp than under the old system of gas and oil 
lighting. The Ashington Ooal Oompany will waive their agreement 
with the Council to supply gas for another two years. 

Electric Cableways.—A contract has been obtained by the 
Brothers Patent Electric Oableway and Crank Oompany. 26, Victoria- 
street, S. W., to supply an electric cableway over the Zambesi River 
at Victoria Falls, for conveying passengers and railway materials 

nding the erection of the bridge. The span of the cableway is 
bsotc., and the load to be carried is 10 tons. The site of the cable- 
way is in full view of the falls, and spans a gorge 560ft. deep. 

Stourbridge.—Good progres is being made with the electric light- 
ing scheme. The Board of Trade have consented to extend the term 
of the provisional order by one year. The electric lighting plant is 
to be laid down on the land recently purchased adjoining the main 
drainage pumping station, in combination with the proposed refuse 
destructor. Plans and estimates for a combined scheme for tbe electric 
lighting plant and a refuse destructor are now to be obtained. 


Radiators.— We have received a new illustrated price-list from the 
Dowsing Radiant Heat Oompany, Limited, 24, Budge-row, Cannon. 
street, E.O., showing & number of elegant prints of their luminous 
electric radiatore, including improved types, for which it is claimed 
that they give out about 99 per cent. in heat of the energy consumed, 
We are informed that the firm have had another order from H.M. the 
King for the Boya yacht, and their patent radiators are also in use at 
Buckingham Palace. 

Fort William Electric Light Co.—The directors recommend а 
dividend of 24 per cent. The report states that in comparison with 
last year the revenue has increased, while the working expenses have 
been diminished. To meet the increased demand for current for light- 
ing and power purposes a 40-h.p. oil-engine for driving the auxiliary 
electric plant at Fort William just been installed. Arrangementa 
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1 
have also been made witli the [rode hotelkeepers that the charge 


for lighting should now be based on а minimum sum per annum. 


New Company.—The business of Stern Bros. has as from June 17 
last been converted into a company, in which Messrs. J. Stern, 


L. Stern, and J. Sonneborn are directors, and will continue their same | 


active interest іс the business. No change has been made in the 
personnel of the firm or its officers, and Meesrs. Wallach Bros. will 
continue to act as the general managers for Great Britain and Colonies, 
Messrs. Waliach Bros. will continue to sign per procuration for the 
new company. The style of the new company will be the Stern- 
Sonneborn Oil Oompany. 

Rochdale.— Messrs. Shepherd and Watney, electrical engineers, of 
Leeds, in their report upon the electric lighting installation, state that 
the three engines and dynamos, the booster, and the commutators are 
all in very good condition. Certain changes are recommended in the 
switchboard, so that the dynamos and storage cells might be run in 
parallel. Most of the mains, they say, are defective. The minimum 
expenditure is estimated at £157, while there is a possible maximum 
cost of £550. Messrs Shepherd and Watney have been engaged as 
0 engineers, and advertisements will be issued for tenders for 
cable, etc. 


Wrexham.—The borough electrical engineer's last report contains 
the following figures: units generated July, 1903. 29,143 ; unite gene- 
rated July, 1902, 6,960 ; used for tramways, 12,725 ; used for lighting, 
etc., 16,418. One consumer had been connected during the month — 
52 lamps of 8 c.p. Total number of consumers connected to date, 
131—10,370 lamps of 8 c.p. (exclusive of public lighting) The 
borough electrical engineer is about to prepare plans aad estimates of 
the cost of a scheme for an extension of the main cables, including 
suggestions for providing for public lighting, with a view to an appli- 
cation being submitted to the Local Government Board for sanction to 
a loan for carrying out such extension. 


Stock Exchange.—The Stock Exchange Committee have a pointed 
Sept. 10 a special settling day for reoni’s Wireless Те egraph 
Oompany’s further issue of 39,028 shares of £1 each folly paid, 
Nos. 157,084 to 196,111; and have ordered the British Electric 
Traction Company's farther issue of 37,500 6 per cent. cumulative 
preference shares of £10 each fully paid, Nos. 518,938 to 356,437, to 
be quoted in the official list. Applications have been made to the 
Exchange Committee to appoint a special settling day in and to grant 
з quotation to Bruce Peebles and Co.'s 20,000 6 per cent. cumulative 
preference shires of £5 each fully paid, Nos. 20,001 to 40,000 ; and 
the Metropolitan Electric Tramways, Limited, further issue of 185,984 
5 per cent, cumulative preference shares of £1 each fully paid. 


Blackpool.—Mr. О. Furness, the electrical engineer, in his 
monthly report for July says: ''The output for July was 25,325 
units more than for the same month last year—namely, 187,157. 
We are now able to dispense with the assistance of the Black- 
pool-Fleetwood Company. The Corporation trams have taken 97,290 
units, an increase of 7,686 over last year. Then we have sold to the 
Blackpool, Lytham, and St. Annes Company 8,770 unite. For electric 
lighting we have produced 81,097 units, an increase of 6,369 units. 
Yet, in spite of this, wages are down by £75, being £491 inst 
£560 last year. This economy was effected by unloading coal into 
the bunkers instead of carting it. The coolers or condensers, about 
which we have heard so much, are expected by some sanguine members 
of the committee to save £2,000 a year, во that we may yet see the 
electricity department competing with the gis department as to 
which can contribute the biggest sum to the relief of the rates.” 


Hackney.—At last night's meeting the Council received a letter 
from the -London County Council, dated July 21, enclosing the 
following resolution passed by the County Council: ''That, subject 
to the Borough Council agreeing by resolution to provide out of a 
sinking fund established for that purpose, or from maintenance 
account for all renewals and replacements during the currency of 
the loan, of any of the plant and machinery provided with the pro- 
ceeds thereof, the borrowing by the Borough Council of the ваш of 
£6,500 to defray further part of the cost of installation of the 
electric light within the borough, be sanctioned, such sum to be 
repaid by equal yearly or VEU Reda instalments of principal, or of 
principal and interest combined, within a period of 42 years from 
the date of the borrowing ; and that the seal of the Council be 
affixed to the formal order in duplicate sanctioning the borrowing, 
but that such order be not issued until the clerk of the Council 
shall have received à certified copy of the resolution of the Borough 
Council agreeing to the condition upon which th» sanction is given.“ 


Outing.—On Saturday last, Aug. 29, the first annual outing of 
the staff of the Stepney Borough Council electricity works took place, 
the rendezvous being Clacton-on-Sea, on the invitation, we under- 
stand, of Mr. Alderman Kearsey (chairman of the Electricity Com- 
mittee), Mr. Alderman Osman, and Mr. W. C. P. Tapper. The day 
was gloriously fine, the sun shining brilliantly the whole time. The 
party travelled from Liverpool-street by special saloon, arriving at 
Olacton shortly after 10 a. m. А stroll on the fine front of this rapidly 
rising and attractive seaside resort was followed by an excellent repast 
at the Osborne Hotel, the chairman for the occasion being Mr. W. 
Young, with Mr. A. J. Squire in the vice-chair. The toasts of che 
„King and Queen and Royal Family," The Electrical Engineers“ 
Mr. Arthur Wright and Mr. W. C. P. Tapper), and Success to the 
Undertaking,” were proposed and drunk with great gusto, after which 
the chairman commented on the success which had attended their 
first outing, and trusted that it was but the forerunner of many such 
enjoyable meetings. He was sure they а'1 regretted the unavoidable 
absence of their engineer, Mr. Tapper, who was away on holiday. In 

t e afternoon many of the party enjoyed a pleasant drive round the 
neighbourhood, visiting Great and Little Clacton, Wherley Woods, 
and pretty St. Osyth, with its crumbling remains of а seventh-century 
priory standing amidst beautiful gardens, 
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Ecoles.—The Monton tramway route will be opened for traffic in 
the course of a fortnight. 


Coatbridge.—Operations have been begun in connection with the 
laying of rails for the Coatbridge tramways. Messrs, Dick, Kerr, and 
Co. are the contractors. 

Aston.—No time is to be lost in pushing on the work of erecting 
the new electric tram-sheds in Elkington.street. The whole of the 
work has to be completed before the end of the year. 

Stockton Heath.—A private meeting of the Parish Council has 
considered plans submitted by the Warrington Tramways Committee 
respecting the proposed light railway to Victoria-square. 

Cheltenham. —Mr. T. A. Nevins has armived in Cheltenham, and 
developments in connection with the extension of the Cheltenham 
and District Light Railway to Leckhampton may be expected. 


Tottington.—Tho Urban District Council has decided to give 
notice to the Bury, Rochdale, and Oldham Tramway Company 
requiring them to sell to the Council so much of their undertaking as 
is within the Tottington district. 

Shelf.—There is still no service of cars from Bradford into the 
district. Last week the public had generally expected the commence- 
ment of the service early this week, but the wet weather during the 
week has again interfered with the little work to complete. 


Halifax.—The Town Oouncil have authorised the Tramways and 
Electricity Committee to purchase and lay a cable in conneccion with 
the tramway to Brighouse, at an estimated cost of £4,066. 1s. 6d. It 
is decided to invite tenders for advertisements on the cars. 


Colchester.—The Tramways Committee have appointed Mr. E. A. 
Jones, of Brussels, rail inspector and tester of rails and fishplates, 
wh'ch are to be supplied by a Belgian firm, the inspector's remunera- 
95 to be at the rate of 7d. per ton for rails and 1s. per ton for fish - 
plates. 

Overorowded Tramoars.—At Brentford Police Court a conductor 
in the employment of the London United Tramways Company has 
been fined 10s. for allowing overcrowding on his electric tramcar at 
Twickenham on August Bank Holiday. Nine passengers were fined in 
connection with the same offence. 


Leith.—At the meeting of the Town Council on Tuesday it was 
finally decided to purchase the undertaking of the Edinburgh Street 
Tramways Oompany at Leith, the purchase price being £60,000. The 
undertaking will in future be worked by the Oorporation, and a pro- 
posal has been put forward to electrify the system. 

Portsmouth.—The Finance Committee, which acts as the Parlia- 
mentary Committee of the Town Council, met last Thursday and gave 
its approval to the draft order for the Hayling Light Railway. The 
order has already been passed by the Joint Sub-Tramway, Roads and 
Works, and Finance Committee, which has had the matter in hand. 


Paris Metropolitan Railway.—A panic occurred on the Metro- 
politan Railway at the Hotel de Ville Station on the 27th ult., says 
a Paris correspondent, owing to a shower of sparks beneath one of 
the coaches. A number of passengers jumped out of the train, which 
was just moving off Many were injured, but none of the cases are 
serious. 

Newcastle.—The members of the Tramways Committee have made 
a survey of the proposed car route from Scotewood-road to Arthur's- 
hill, Park- road, Edgeware-road, and Cundercum- road. Afterwards 
the city engineer was instructed to report as to whether it was possible 
to alter the level of Edgeware road во as to allow cars to go up to that 
district. 


Eastbourne.—The introduction of motor 'buses by the Corporation 
has led to a great conflict of opinion in the town, which had its out- 
come at an ‘‘indignation” meeting held on Wednesday, at which 
there was a crowded attendance. The motor 'bus service was generally 
condemned, and a resolution was carried, with two dissentients, call- 
ing upon the Corporation to provide “а proper system of electric 
trams.” 

South Shields.—The Town Council have had submitted to them 
a new offer from the South Shields Tramway and Carriage Company. 
They ask fora lease of the tramway lines for 28 yeara, and offer to 
relieve the borough of the debt of £9,00) against the tramway 
account, besides paying interest and sinking fund on the capital cost 
of electrical equipment by the Corporation. The matter has been 
deferred to à special meeting on Monday next. 


Additional Traffic Returns.—Anglo-Argentine, £1,648 increase ; 
Barcelona Ensanche y Gracia, £200 increase; Barcelona, £13 decrease; 
Brisbane, £64 decrease (month of July, £10,160, increase £4); 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £189 increase 
(month of July, £13,269, increase £1,142); Calcutta, £508 increase ; 
Cape Town (month of April), receipts £16,003, a Seer £28,315 ; 
Isle of Thanet Electric, £216 decrease ; Mexico Electric (month of 
June), receipts £46,270 ; Perth Electric, £161 increase ; Port Elizabeth 
(month of April), receipts £4,292, expenditure £2,281. 


Stockport.—The report of the Tramways Committee presented to 
the Town Council on Wednesday indicated friction with the Man- 
chester tramways authority. The manager of the Manchester tram- 
ways had written stating that the Manchester Finance Committee 
were not prepared to lend money for the construction of new tramways 
in the district of Stockport, as in the case of reconstructed lines 
leased to them, and asking for a cheque for £6,892 in respect of lines 
in Mersey-equare and Daw Bank. In reply, the Stockport Committee 
had written that before payment of the account was made Manchester 
would be required to put the line in repair at various points in 
Wellington-road, South Mersey equate: and also carry out their agree- 
ment to convey passengers into St. Peter's-square, Stockport, 
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Snowdon.—The North Wales Power Company has contracted with 
a Scotch firm for six powerful. Pelton wheels to drive generators by 
water power in connection with 13 miles of tramway to be constructed 
round Snowdon. The route will be in operation next season, and will 
be useful for tourists. It extends to Beddgelert and Portmadoc, and 
is narrow gauge. 

Cleckheaton.—The Yorkshire (Woollen District) Tramways Com- 

ny have introduced the 4d. fare on the section of their line in 

leckheaton between the town hall and Moorend. The fare has 
hitherto been 1d., as on all the other stages, but the distance is com- 
peratively short, and the cars have travelled for several montha for the 
most part empty. 

Bilston.—At the last meeting of the District Council the Oouncil 
decided to support the memorial of the Wolverhampton District 
Electric Traction Company, Limited, to the Board of Trade for an 
extension of time for the construction of the line to Ettingshall, and 
approves the construction of the proposed line via Ward-street instead 
of Hall Park-road. 

Cardiff.—A joint meeting of the Public Works and Tramways 
Committees of the Corporation was held on Saturday to consider a 
communication regarding the reconstruction of the Penarth-road 
tramways. It was decided to proceed with the reconstruction of a 
single line, and that an arbitrator be appointed with regard to the 
construction of passing places. 


Aberdeen. —At the last meeting of the Tramways Committee the 
question of providing a suitable top for the cara to be used in rainy 
weather, in order that the outside seats might be utilised, and so 

vent overcrowding inside, was discussed, and it was decided to get 
information, in the first instance, from those cities where these tops 
are used at present as to their utility. 


London and North-Western Railway.—A correspondent says 
that the directors of the London and North-Western Railway have 
decided not to electrify any portion of their main lines between Euston 
and Scotland or Euston and Holyhead. Such a change would involve 
an enormous outlay, while steam would still be needed for the hea 
mineral trains. It is probable in the near future that several branch 
пре may be electrified, but steam would still be retained for heavy 

с. 

Bolton.—The experiment of the Corporation in establishing a 
motor omnibus service to Darcy Lever, a little industrial suburb lying 
about 14 miles from the centre of the town, is being watched with 
interest by other corporations in Lancashire. It is understood that 
the cost of laying electric tramlines to Darcy Lever would ро 80 
costly owing to the difficult nature of the road—the village lies in a 
hollow—as to preclude the possibility of an electric tramcar sorvice 
thereto proving remunerative. 


New South Wales.—The report of the Railway Oommissioners of 
New South Wales for the quarter ended June 30 last, states that the 
earnings of the tramways for the quarter were £194,594, an increase 
of £29,371. The expenditure, however, has increased in a slightly 
greater ratio, but a number of steam cars had been renewed by electric 
cars out of working expenses. The tramways during the quarter 
carried 554 millions of passengers. The prospects for the coming 
year in New South Wales are reported to be verv favourable. 


Wigan.—A crowded meeting has been held in connection with the 
National Amalgamated Union of Enginemen to consider the action of 
the Wigan Tramways Committee in refusing to meet Mr. С. Н. 
Copley, the secretary of the union, in regard to alleged grievanccs of 
the Corporation tramway employós. A resolution was passed that in 
the opinion of the meeting the management of the tramways should 
furnish reasons ‘why some of the men had been discharged, and that 
the representatives of the employés should be granted an interview. 


Manchester.—The Tramways Committee have undertaken to con- 
tribute to the city rate out of their surplus revenue a sum sufficient to 
meet the annual interest and sinking fund charges upon a loan of 
£100,000, the first instalment payable by the Corporation to the Royal 
Infirmary authorities for the infirmary site. The Tramways Com- 
mittee propose to supersede the ‘‘cow-ostcher " form of lifeguard on 
the electric cars for the Hudson-Bowring guard, which is of the ‘‘ gate 
and carrier" type. Experiments are at present being made with the 
new guard. 


Scarborough. — The question of the desirability or otherwise of the 
Corporation acquiring the tramways which are about to be laid at 
Scarborough is agitating the minds of the ratepayers. Оп Friday the 
Streets Sub-Committee recommended to the Streets and Buildings 
Committee that the tramways company should be approached with 
a view to ascertaining on what terms the company would sell their 
rights previous to construction. This recommendation, which the full 
committee decided to &ct upon, has reopened the question of municipal 
ownership. 

Soothill Upper. —At the last meeting of the District Council on the 
subject of the proposed application for a provisional orcer for electric 
tramways from Dewsbury to Soothill Upper, a letter was read from the 
Town Clerk of Dewsbury, stating that he had laid before his Law and 
Parliamentary Committee the suggestion as to co-operation in a 
scheme for the construction of tramways from Dewsbury to Leeds - 
road, Hanging Heaton, and Shaw Cross, but 1n the present year they 
could not undertake this work. The scheme will probably be shelved 
for a time. 


Gravesend.—The total number of passengers carried during the first 
12 months’ operations of the Gravesend and Northfleet electric tram- 
ways amounted to 2,479 329, which is equal to about 60 times the 

pulation of the whole district. On August Bank Holiday, 1902, 
Easter Monday, 1903, and the day of the hospital féte, nearly 15,000 
persons were carried each day, and as splendid Weather was experi- 
enced on Whit Monday, 28,000 people patronised the tramways. The 


second year of electric traction commenced on Augast Bank Holiday 
with the issue of over 57,000 tickets. 


District Railway.—With reference to the contract which, as 
announced last week, has been let to the British Thomson- Houston 
Company for the entire control equipment of the District Railway, we 
are able to state that the terms of the contract call for the equipment 
of 40 trains in seven months, во that shortly after that the electric 
trains will be running on the Inner Circle. The steam trains will be 
taken out of service as they can be replaced by the electric trains, so 
that there will be no interference with the regular service. The son- 
tract for the motors has not yet been placed. 


Motor Regulation.—The Prime Minister has sent a circular letter 
to the prefects of all the departments, instructing them to exercise 
supervision over all municipal decrees relating to motor traffic, Asa 
general principle, the issue of local regulations imposing a limit of 
speed inferior to the average rate of a horse ata trot is not to be 
sanctioned. It should be explained that, while municipal authorities 
in France have the right of enacting decrees relating to traffic on 
public highways, such decrees are by law subject to the veto of the 
prefect, who is the direct representative in his department of the 
Home Office. 

St. Helens.—At a meeting of the Electric Supply and Tramways 
Committee the town clerk reported that at an inquest held on the 
body of a woman killed in Liverpool-road by being knocked down by 
an electric car, the jury had made a presentment to the effect that the 
Corporation should take steps to bave Arthur-street made into a 
Board of Trade stopping place owing to the heavy traffic in the neigh- 
bourhood. Не also reported that the corner of London-road and 
Peter-street was a Board of Trade stopping place. and the committee 
gave instructions to the engineer to make observations of the amount 
of traffic at Arthur-street and Peter-street respectively. 


Plymouth.—A report submitted to the Tramways Committee for 
the five weeks endivg Aug. 22 last shows а net increase of receipts 
over the corresponding period of 1902 of a few pence short of £300. 
During the five weeks ending Aug. 22 823,997 paasengers were carrled 
over the five routes. The total receipts from all systems for the five 
weeks amounted to £3,409, the total for the year up to Aug. 22 being 
£12,933. 11s. The expenses, including interest and sinking fund, are 
given as £10,525. The mileage of the cars for the past five weeks 
was 68,535 miles, the total receipts per mile being 12:27d., the West 
Hoe system showing the lowest average per mile (6:88d.). 


Barrow.—The ss. ''D'Tarmigan" has arrived at Barrow from 
Ghent with a cargo of 309 tons of stcel rails, being the first consign- 
ment of rails from the Belgian firm who secured the contraot for 
their manufacture in connection with the electrification of the tram- 
way system. It was expected that the work of reconstruction would 
be commenced last Monday, but so far nothing has been done in the 
direction of tearing up 5 way, and it is not likely these 
operations will be commenced ere another week is passed. The build - 
ing operations at the tram дерӧ are preceding space, but some time 
may elapse before they are completed ready for the reception of the 
cara, which are ready for delivery. 


Darlington. —There has been introduced on to the works in con- 
nection with the construction of the Darlington tramways a new 
labour.saving contrivance, which is the invention of Mr. J 
Pattison. The machine mixes the concrete more satisfactorily, and 
so facilitates work as to save from 50 to 75 per cent. in labour. The 
machine is constructed with wheels adapted to run on the rails after ' 
they have been fixed to gauge, and the concrete is deposited directly 
in the trench. In each journey of 40 or 50 yards about two cubic 
yards of concrete are mixed. During the short test to which it has 
already been subjected the mixer has proved capable of concreting а 
pair of rails 45ft. in length within the hour. 


An Obstruction Romover. —A patent has been taken out by John 
Oarr, of Hull, for obstruction removers for tramcara. An obstruction 
remover for tramcars, motorcars, cable-cars, and the like is formed by 
a tray or shoot supported between brackets by studs on the tray enter- 
ing slots or grooves in the brackets. Either or both of the slots in 
each bracket are inclined, so that when an obstruction causes the tray 
to move backwards the tray dips downwards at the front and lifts the 
obstruction. The studs may have rollers on them to reduce friction. 
Guards may be placed at the sides of the tray to prevent the brackets 
from striking the obstruction. In a modification the tray has only 
one stud at each end, and is counterweighted to rest normally on 
& bar. 

London United Tramways Co. —On the evening of the 28th nlt. 
1,500 employés of the London United Tramways Company in the chief 
depot, Chiswick High-road, were entertained by the directors on the 
occasion of the annual meeting of the provident society, which is 
worked in connection with the Company for their benefit. Dinner 
was provided, the chair being taken by Mr. J. Clifton Robinson, the 
managing director of the Company. During the year the subscriptions 
to the society amounted to £793. The sum of £1,010 had been dis- 
bursed in sick pay and funeral allowances. Subscriptions amounting 
to £390 had been received from the directors. There was a balance 
of £854. The number of members had increased from 800 to 1,400 
during the year. 

Manchester Suburban Tramway.—The Manchester suburban 
tramway scheme, which was so much talked of some months ago, 
has been definitely dropped. The idea, it may be remembered, was 
to conneot up, by means of a light railway, the suburbs on the 
south side of the city, the lines running from Stretford through 
Sale, Northenden, Gatley, and Cheadle to Stockport, and on the 
other side of Stockport as far as Mottram. It was also proposed to 
buy up land in the districts thus tapped, во that the syndicate should 
be able to obtain the benefit of improved values resulting from the 
tramway conveniences. The Manchester Southern Tramways were 
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first in the field in some of the districts, and in others the opposi- 


tion to parliamentary powers it was thought would have been too 
strong. 


Dundee.—At a meeting of Dundee and District Committee of the 
County Council the clerk submitted a letter from Mr. Balfour, the 
5 of the proposed electric tramway between Dundee and 


roughty Ferry, in which he stated that he had now completed agree- 
ments with the various road authorities and landowners in connection 
with the scheme, and that he would now be pleased if the matter was 
brought before the District Oommittee in order that he might secure 
their consent and co-operation in carrying it out. It was pointed out 
that the route would be from the existing eastern boundary of Dundee 
along the Broughty Ferry-road to a point where the road first crossed 
the Dundee and Arbroath Railway. At that point the proposed line 
would run along я new road through Mr. Guthrie's estate. Considera- 
tion of the subject was delayed. 


Leeds.—On Saturday a trial run was made over а new tramway 
route which will be opened for public traffic this week. It has been 
decided to adopt the Westinghouse type of slipper brake on the 
electric cars. The Board of Trade, after inspection, has recently 
permitted the speed of the cars to be accelerated on nearly all the 
sections, and it is understood that а further concession of the kind 
will be made by the central authority, if the brake power is iocreascd 
to warrant it. The Leeds cars are at present provided with two 
brakes, the ordinary hand one and an electric appliance. The new 
one will take the place of the latter; but the change will be made 
gradually, as the old electric brakes are worn out. The steepest 
gradients, however, will have the first consideration. The cost of 
this improvement will be between £8,000 and £9,000. 


Railway Motors.—The Glasgow éorrespondent of the Financial 
Times says the Great North of Scotland Railway is contemplating the 
inauguration of services of motor carriages to supplement the sub- 
urban train services, and also to connect outlying districts with the 
railway. The idea has, no doubt, been suggested by the fact that the 
Subur Tramways Company are shortly to open their lines, and 
the Great North of Scotland Railway 1s seeking to improve its sub- 
urban service before it is actually compelled to do so by a falling 
revenue. The motor carriages will carry 50 or 60 passengers each. 
The North-Eastern Railway has commenced its service of motor 
'buses in North Holderness, between Beverley and Belford. The 
"buses resemble the ordinary electric tramcar, and provide accommoda- 
tion for 16 passengers. They are propelled by 24-h.p. four-cylinder 
Stirling motors, giving an average speed of 12 miles an hour. It is 
proposed at present to make four journeys daily in each direction. 


Visitor from Melbourne.—Mr. W. S. Sprigg. who represents the 
Melbourne Tramways Company, is now in Cardiff after having visited 
London, Glasgow, Liverpool, Norwich, and other towns. His object 
is to ascertain the respective qualities of the cable, trolley, and con- 
duit systems. Seen by a Western Mai! representative, Mr. Sprigg 
expressed satisfaction with the way in which the Cardiff streets are 
laid out. He had not seen anything like it in any of the other towns 
he had visited. After a visit to the electrical works, Mr. Sprigg was 
not converted to the trolley system. His words were: I can make 
more money out of the cable system than you can do in Cardiff with the 
trolley system." In a general conversation, Mr. Sprigg said, You 
have а good system, and it ought to pay, but it never will unless you 
let it to a company. We know in Australia what these workmen's 
combinations mean, and they will ruin your business unless you place 
the tramways in the hands of a company." ‘‘ Then," he said, you 
will have a big amount towards the reduction of your rates.” 


West Ham.—The labouring classes in this district are greatly con- 
cerned about some new by-laws which the Borough Council, as the 
tramway authority, propose to put into ſorce. No person, say the 
proposed by-laws, shall eat food or fruit upou апу car, or deposit 
remnants of food or fruit in or upon any car." And again, ‘‘ Any 
person whose dress or clothing might, in the opinion of the conductor, 
soil or injure the PORE or cushions of a car or the dress or clothing 
of any passenger, shall not be entitled to enter or remain in or upon 
a car." The first by-law, according to an official explanation, is to 
guard against what are called ''fish suppers," which the labouring 
classes have hitherto been indulging iu when travelling by the electric 
cars, "There is really no objection to passengers eating fruit or such 
like delicacies во long ав they refrain from depositing the remnants on 
the cars. Wit), regard to the second proposed by-law, we predict at 
once that it will be found to be unworkable. After all, the working- 
man in such a district as West Ham is the chief customer of the 
tramways, and to debar him from travelling on the cars in his work- 
ing clothes—that is what the by-law practically means—vwould not 
ouly result in inconvenience and annoyance to the labourers, but would 
be suicidal on the part of the Corporation, whose first duty to the 
ratepayers is to make the undertaking pay at all costs. Then to place 
the discretion of deciding whether a man’s clothes would soil or 


injure the linings or cushions " in the hands of the conductor—himeelf 


a member of the working classes—is too ridiculous. The matter has 
been taken up by the National Union of Gas Workers and General 
Labourers of Great Britain and Ireland, and will not be allowed to 
reet where it is. 

London County Council Trams.—The traffic returns of the 
London Oounty Councils tramways for the week ending the 


22nd ult. show receipts amounting to £10,487, as against 


£8,057 for the corresponding week last year. For the 144 
days, ending at this date, of the present financial year, the 
total takings amounted to £207,489, as against £177,462 for the 
corresponding period of мын Мар Passengers carried for the week 
numbered 2,634,690. The mileage is now 593, as against 26§ for the 
corresponding period of last year. 


While the new electric tramways 
on the Tooting lines are proving a great success, some difficulty is 
being experienced in connection with the altered arrangements on the 


Streatham cable route. Pending the electrification of this line, the 
County Council decided to have certain of the new electric cars fitted 
with special apparatus, so that they could be run from the termini at 
the bridges to Kennington by means of electricity and then over the 
existing route from Kennington to Streatham by cable. Doubts were 
freely expressed as to whether the cable was sufficiently strong to 
stand the ext:a strain of the new cars, which are much larger and 
heavier than the old ones, and these fears have since been justified. 
Of the 20 electric cars fitted for working on the combined systems 
about 10 or 15 have been running daily during the past two or 
three weeks, and observations go to prove that the added strain of a 
large number of cars would be too much for the cable. It is under- 
stood, therefore, that the original scheme for combining the cable and 
electrical system is to be abandoned, and it may be confidently 
expected that the conversion of the cable route to electric traction 
will be pushed on as soon as possible. The improvement of the 
facilities in South London has given rise to a movement in Streatham 
and district to induce the County Council to extend its tramways 
from Streatham to Norbury, so as to connect with the Croydon system 
at the county boundary, a mile үа the two points. There is 
rather a steep hill to bo negotiated—Streatham Village Hill—but it 
is not expected that this will present difficulties that cannot be sur- 
m unted by electric traction. A petition setting forth these views is 
being extensively signed by ratepayers in Streatham and the neigh- 
bourhood for presentation to the Wandsworth Borough Council and 
the London County Council. 


PROVISIONAL PATENTS, 1903. 


Ava. 24. 

18250. Improvements in thermal cut-outs. Edger Alfred Carolan, 
83, Cannon-street, London. (The General Electric Company, 
United States.) 

18251. Improvements in processes of insulating ooils. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

18252. Improvements in speed - regulating devices. Edgar 
Alfred Carolan, 83, Cannon-street, London, (The General 
Electric Company, United States.) 

18253. Improvements in magnetic controlling devices. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

18254. Improvements in a combined sooket-shell and shade- 
holder for incandescent electric lamps. Edgar Alfred 
Carolan, 85. Cannon-street, London. (The General Electric 
Company, United States.) 

18255. Improvements in methods of sealing metal into glass 

| or other vitreous material. Edgar Alfred Carolan, 83, 
Cannon-street, London. (The General Electric Company, 
United States.) 

18256. Improvements in time-limit controllers for circuit 
breakers. Edgar Alfred Carolan, 935, Cannon-street, 
London. (The General Electric Company, United States.) 

18257. Improvements in electric switches. Edgar Alfred Carolan, 
83, Oannon-street, London. (The General Electric Company, 
United States.) 

: Ava. 26. 

18304. A water-wheel for the generation of power for eleo- 
tricity or other purposes. Alfred Phillips, 4, Sussex- 
street, Hartlepool. 

18318. An improved oeleetric incandescent lamp. George 
Wallace, 68, Vietoria-street, London. 

18319. Improvements in electric battery jars. Arthur Ford 
Lloyd, 63, Cavendish-street, Brighton. 

18323. Improvements in machine for making battery grids. 
Thomas John Ooster and Smith Storage Battery Company, 
62, St. Vincent-street, Glasgow. (Complete specification. ) 

18334. The electrical treatment of milk for the separation of 
cream. Hutchinson Hunt, Sydney Aston, Mersey Rose, 
and Joseph George Howard, 23, Southampton-buildinge, 
Chancery-lane, London. 

18336. Improvements in electrical interrupting devices for 
currents, particularly those of high intensity. Thomas 
Joseph Murphy, 55, Chancery-lane, London. (Complete 
specification. ) 

18343. Improvements in electric vapour lamps. Edgar Alfred 
Carolan, 85, Cannon-street, London. (The General Electric 
Company, United States.) 

18344. Improvements in electric lamps. Edgar Alfred Carolan, 
83, Cannon-street, London. (The General Electric Com- 
pany, United States.) 

18354. Improvements relating to electromagnetic rail brakes. 
Carl Adolf Wilde, 45, Southampton- buildings, Chancery-lane, 
London. 

18376. An improved connection block for electric conductors 
applicable also as an insertion contact and coiling 
rosette. William Phillips Thompson, 6, Lord-street, Liver- 
pool. (The firm of O. and H. Keller, Germany.) (Complete 
specification. ) 

Aud. 26. 


18383. Improvements in trolley pulleys for electric tramoars 
or railways to facilitate the finding of the trolley 
wire. Walter Rhodes 22, Bond-street, Leeds. 
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18390. Imprevements in the construction of electric insulators. 
Albert Edward Mitton, Richard Whitehouse, and Edward 
Blakemore, 2, George-street, Parade, Birmingham. 

18393. Improvements in electrical indicating instruments. 
Thomas Albert Briggs Carver, 8, Windsor-quadrant, Kelvin- 
side, Glasgow. 

18398. Improvements in and relating to automatic electric 
signalling. Harold Hawthorne, 16, Montague street, 
Russell-square, London. 

18411. Improvements in or relating to the steps of electric 
tramcars and like vehicles. John Farrer Mason, 8, 
Quality-court, Chancery-lane, London. 

Aud. 27. 

18463. Improvements in dynamo-electric machines.  Cenek 
Macku, 6, Bank-street, Manchester. (Complete specification. ) 

18485. Improvements in secondary or storage batteries. 
Harold Wade, 111, Hatton-garden, London. (Hugh 
Rodman, United States, ) (Complete specification. ) 

18513. Improvements in apparatus for determining the 
magnetic properties of metals. The British Thomson- 
Houston Company, Limited, and Frank Holden, 83, Cannon- 
street, London. 

18536. Improved means and apparatus for controlling eiec- 
tric motors. Oliver Imray, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancory-lane, London. (Bullock 
Electric Manufacturing Oompany, United States.) 

Aud. 28. 

18550. An improved construction of commutator for dynamos 
and electric motors. John Maclean, 100, Wellington- 
street, Glasgow. 

18561. 5 in brush-holders for the commutators 

of dynamos and electric motors. John Maclean, 100, 
- Wellington-street, Glasgow. 

18555. improved section insulator for overhead wiro systems 
of electric traction. John. Henry Luby, William Harris, 
and Joseph John Ballard, Lloyd’s Bank-buildings, Bristol. 

18556. Improved adjustable crossing for overhead wire 
systems of electric traction. John Henry Luby, William 
Harris, and Joseph John Ballard, Lloyd's Bank-buildings, 
Bristol. 

18557. Improvements in and relating to points for overhead 
wire systems of electric traction. John Henry Luby, 
William Harris, and Joseph John Ballard, Lloyd's Bank- 
buildings, Bristol. 

18558. Improved clip for clamping or binding the wires to 
fittings in overhead wire systems of electric traction. 
John Henry Luby, William Harris, and Joseph John Ballard, 
Lloyd’s Bank-buildings, Bristol. 

18581. Improvements in 9 system for electric lighting of 
railway trains. Henry Leitner and Richard Norman 
Lucas, Lynton, Dartnell-park, Byfleet. 

18586. Improvements in porcelain and other electric insulators. 
William Edward Langdon. Johu Orisp Fuller, and George 
Fuller, 35, Chancery-lane, London. (Complete specification. ) 

18598. An ‘mproved automatic electro-mechanical cut-out. 
James Ernest Spagnoletti, 55, Chancery-lane, London. 

18602. Improved carrier for an incandescent electric lamp. 
Ernest Taylor, 22, Southampton-buildings, VANUS lane, 
London. 

Ava. 29. 


18024. Improvements in electric lamps of the character 
known as vapour lamps or vapour arc lamps. 
Charles Orme Bastian and Albert Edward Salisbury, Birk- 
beck Bank-chambers, Southampton-buildings, Chancery-lane, 
London. 

18625. An improvement to incandescent electric lamps to 
enable variation of thelr candle-power. Thomas 
Woodward Bullock, 13, Cambridge-street, Prescot, Lancs. 

18631. Improvements in or relating to trolley heads for 
electric tramoars. James Eagles and James Eagles, 3, 
Sagar-street, Hough-lane, Salford. 

19653. Improvements in electric switchboards and faseboards. 

| Herbert James Read, Chalfont, Stanhope-road, St. Albans. 

18680. Improvements in means for controlling clectrically- 
operated elevators. Hans Lauritz Eriksen and the Com- 
pany Koefoed Hauberg, Marstrand, and Helweg, Aktiesels- 

bet Titan, 18, Buckingham. street, Strand, London. (Com- 
plete specification. ) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published September 1 7. 1908. 
1902. 

16206. Dynamo-electric machines. Heyland. 

18420. Electric heater for liquids. Briggs. 

18872. Electrical switches. Cox. 

18925. Rheostats for starting clectric motors. Lake. 

General Electric Company.) 

18058. Apparatus adapted for indicating or for opening or 
elosing a circuit on change of the direction of flow 
of electrical energy. Androws. 

Electric transmission and controlling gear. Johnston 

and Dobbs. 


(The 


19305. Apparatus or deviee for use in applying bituminous 


or similar composition to conduits for cleetric cables, 
or to drain pipes, or like goods to form jointing rings 
thereon. Oates. 

Telephone apparatus. Houbigant. 

Method of and appliances for operating trolley line 
and other switohes. Dawe. 

Flexible metallic tubing for armcuring insulated eloo- 
trical conductors. Bowley. 

Rontgen-ray and like apparatus. Cox. 

1903. 

Prepayment attachment fer electricity meters. Swan. 

Conduits or casings for electric conductors. Knight 
and Nagel. 

Electric current controllers. Bradley and Allen. 

Telephone systems. Paul and McDougall. 

Commutator contact protector for use on commutator 
of electrically-ignited internal-combustion engines. . 
McClymont. 

"o for the production of electrolytic deposits. 

üller 

Fuse head for electric blasting. Render. 

DUE device or clutch for electric motors. 

unz 

Armatures for electric induction motors, Thompson. 
( Electricitüts-Gesellschaft Alioth.) 

Electrical signalling systems for railways. Mills and 
Piddington. 


——Ó'MÓÓ—— HG 
COMPANIES' STOCK AND SHARE LIST. 


21734. 
22649. 


23257. 
23421. 


459. 
5240. 


1561. 
1189. 
10190. 
12194, 


13061. 
13283. Wiist- 
15506, 


16138. 


Name. Ec ИШ Last price 


Commercial and Industrial.— | £ 8 


Alliance Electrical Co., б per cent. Cum. Pref., Nos. 1-70,000 1 .. 43 xd 
Aron Electricity Meter, p.c. Сат. Pref. Shares, 1- oe 1... 
British Insulated and Helsby Cables, Ord., 1- 102, 000...... 5 .. 63-74 
6 per cent. Cam. Pref., 1-1 000 „5 5 .. 03.18 
44 per cent. Mortgage Debentu res 100 .. 102-1 
British ошоп. Houston Co., 44 рег cent 1st Mort. Deb. 


Stock. Hodie ˙ ⁰yd ys EU E ique occa os 104-106 xd 
British “Westinghouse Elec. and Manut., 6 per cent. Pref., 
275,001-375,000 . re xe co e vp 58-5 
8 per cent. Mo Debenture or 5187]: 0 100 
Brush Electrical Engineering, Ordinary, Nos. - 
— Non. Cum., 6 per cent. Pref. .................... - ü 
44 per cent. ls Debenture BLOOK ................ 10 .. 991 
т cent. 2nd Debenture 8tock ..... aise ace tae 100 .. 85.90 
Callender's Cable, Debentures ............... S 100 .. 106-110 
P cbs tesa wr ͤ y ĩͤ so Fuseau de 5 . 114-124 
5 рч cont, Prol. cissi ans sue erra irr ex ES 5. S? 
Crompton and oo $ 
5 cent. Debentures .......................... 100 .. 100-1 
Edison and Swan United, „Ar Bhares, 1-99,261 .......... 3 і 
*А” Shares, 01-017, 159 ........ 5 .. wa 
5 per cent. Debentures .......................... 100 .. 7 
4 per cent. Deb. Stock, Rede.. 100 .. 71-75 
Electric Construction, ei Nos. 1 to 112,100.......... 2 . 13-12 
7 per cent. Cumulative Pref. .................... 2 ae 
4 ver cent. Perp. PA Mort. Deh. .............. 100 .. 102 
— „3 рег 7005 e Mort. Deb. Stock, Red. eh “> AES 
r cent, 1st Deb. do „ 100 .. 95102 
W. T. Hen ey's Telegraph We Works, Ordinary .............. Б .. 134144 
44 per cent, Preference 8 ua 11 
per cent, Debenturesss ecce o 100 .. 107-111 
India Rubber, Gutta Percha, and Telegraph Works . 10 .. 184-194 
4 per cent. Debentures .......................... . 10 .. 1001 
Parker, Thos., Limited, Ordinary ........................ 10 .. m. 
Telegraph Construction and tenance ................ 12 .. 37 
b per cent. Bonds ............................-. 100 .. 100-108 


Electric Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 .. "i, 
44 per cent. Deb. Stk. Certa., Red. Red. and Conv, .... 100 .. 
Bournemouth and Poole, EA 


44 per cent. Cum. Pref., 7,501-15,000 ............ J0 .. 
6 per cent, Cum. Second Pref., 15,001-22,500 .... 10 . 104-1 
n Sui) Electric Light пова e p" pm 100 .. 1 
romiey (Ken ectric and Power per cent. 
ie ig fe m ture к, Bed. VVV 5 IP 
mpton an "ue Ordinary ................. .. А - 
— r cent. Preference .......................... 5 . 104-103 
Caloutta marty i ly Corp., Ordinary, Nos. 1-40,000.. 5 .. 650 
—— 06, оооооооовове вео „„„„„„ „„ „4464 о oo 
Cambridge Electric Supply Company, Ltd., n 8 кеш» | © uf 
Central ntral Electric pom La.,4 рег‹ Gent. Guar Deb, Stock 100 .. 106-1 
Charing T рег oer atann, d, noe. l 70,000 _................ А га 878 
т cent. Cum. Prein e 2% 
ty Undertaking ^ i^ p.c. Cum. Pref., 1-40,000 5 
—— per cent, Debenture Stock, Red. (Prov. Certa.).. 100 .. 10105 
Chelsea Electricity Ворріу .............................. б .. 911 
—— 44 per cent. Debentu res 100 .. 106-1 
City of Lon , оаа оао yere d wee 10 .. 10H14 
——— 6 per cent. Cumulative Dy. ĩ E 10 .. 14 
——— per cent. Debenture Stock .................... 10 - 122 
рет cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. .. 102-106 
County ‹ of London and Brush Provincial, Ordinary........ MM 8-9 
—— per cent, Cum. Prei . ae 105115 
per cent. Debentures Prov. Certe. All Rd. 100 .. 1091 
Edmundaon» Electricity Corporation; Ordinary, 1-50,000 .. e 64-7 
6 per cent. Cum. Pref. .......................... ss 64-62 
r cent. PC tock Deb. оооеооооевзеовооооаво оз 100 ee 1 -110 
8 Tractn. Co. of Aust., Ld., 6 кебш. Pf., 1-30, 00 5 e. 
per cent. Debenture Stock, Hl.... 100 . 
Seda. PElectric сыне Supply, Lt Ts , Ord. Nos. 1-10,000 ...... 5 .. 915 
33 100 .. 100. 
Hove ripe Lighting, оо. 8 Ont. 1-13,000 .......... 5 uu 14-84 
& Knights ridge ec. Lt., rg Ord., 1-21,000 6 . 1 ТЫ 
— 4 per cent. Debenture Stock Red. ............ .. 10 . 
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Name. Amount Amount 
paid. Last price. Name, paid. Last price 
£ £ £ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 105.106 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 .. -12 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 94-104 6 per cent. Cm. Pf., 30 001-60,000 AE ”òO ана 1913 
London Electric, Ordinaer ss b uos 2-24 5 per cent. Perpetual Debenture Stock .......... 100 .. 
6 per cent. Free.. 5 . 33-6 Kd Buenos Ayres and Belgrano Tram., Ord., 1-100, oo [ 5 2 
4 per cent. 1st Mortgage Debenture Stock, Red... 100 .. 10-102 “А” 6 per cent. Cm. Pf, 1-40,000 .............. D ss 
Metropolitan ‚Огашагу.................................. 10 .. 17118) B 6 per cent. Cm. Pf., 1-27,500 .............. 5 .. "ovi 
— A44 per cent. First Mortgage Debenture Stock .... 100 .. 108-112 5 per cent. Deb. Stock, Red. .................... 100 .. 107-110 
— — per cent. Mortgage Debenture, Red. .......... 100 .. 97-1C0 Prov. Cert., all paid ............................ 100 .. 99-102 
Newcsstie-upon Tyne Electric Supply, Ordinary.......... 5 .. 88.101 Cape Electric Tramways, Nos. 1-480,000 .................. I ж 2-24 
Prefsten eee вавек ERE RR 4 . 100-103 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 
Notting Hill Electric Lighting 10 .. 13-14 4 per cent. Ist Mortgage Deb., 1-5,000(1917) .... 100 99-102 
4 per cent. First Mort. Debs., Nos. 1-500 (Reg.) 100 99-102 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-14,310 „5 5 .. 45-55 Mortgage Debenture Stock, Red. .................... 100 .. 102-105 
4 per cent. Debenture Stock ................... è 98-101 Cork Electric Tramways and Lighting Co., Ordinary ...... 10 .. 15-14 
Royal Electrical Company of Montreal, 44 per cent. Firs 5 per cent. Cum. Pref. .......................... 10 .. 11-12 
Shares Mortgage Debentures ........................ . 100-102 Debentures .................................55. 100 .. 96-99 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 .. 5 .. 34-22 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ......-10 .. 123-14 
4 per cent. Debenture Stock .................... 100 .. 88-50 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 15-16 
South London, Ordinary ................................ 5 . 514 34 per cent. Mort. Debs., 1-5,000, Red. .......... 10 .. 9497 
dt. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 .. 154-164 Imperial Tramways Огііпагу............................ all. 22224 
7 per Cont, Er 5i us 9 6 per cent. Cum. Pref. .......................... all . 141 
— 34 per cent Ded снанеаа 100 .. 98-101 44 per cent. Deb Stock ........................ 10 .. 11411 
Urban Electric Supply Co., Ordinary, 8-30,007 ............ 5. .. 5-54 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
——— 5 per cent. Cumulative Preference, 50,001-80,000 5 .. 5-54 Cum. Pref., Nos. 30,001-60,000 калб кежи HIR UD 5 .. 9288 ха 
Westminster, Ordlnar g „ 13-14 4 per cent. Debenture Stock .................... 100 .. 92: 
——— 6 per cent. Cum. Pref., 110,101-138,251 .......... 6 .. 6-64 Kidderminster and District Lighting and Traction, Pref... 5 . 34-4 
London United Trga. (190,6. T cent сш Pref. ........ 100 : па 
Та per cent. 18 . Db. Stock, 0 oe 
Electric Railways. Metropolitan Electric Trame., Deferred, 100 O01-1,814,016 1 7. 316916 
per cent. Cum. Pref. А ‚]016............ as 1 
.. у = 991020 | New General Traction, Ordinary ........................ JE 
— 5 deferred ....................-. 100 .. 101-104 5 per in Моор Бега LiT eg.) X. oe a ^ 
— — 4 p.c. Deb, Stock (Prov. Script Certa., fully paid).. 100 .. 115.118 : , Ardy . . 
Olty and South London, Consolidated Ordinary q 100 .. 5961 Oldham, Aston, and Hyde Tramway, Ordinary............ - 104-104 
per cent. Debenture Stock .................... 100 .. 116-119 per cent. Cum. Pref. .......................... 10 .. 114-1 
— — per cent. Pref. Stock Bl! 100 .. 127-150 Perth Elec. Tramways Av Ape per cent. 1 Mort. Dob. Stk. 100 .. 99-1 
A et 100 ` 126.129 Potteries Electric Traction, пагу 20,001-40,000 ...... 10 . 9-10 
5 * b '01 Big 100 125-128 40 per . Сопы Кге, 1-20,b00 — Pere E ae " 10 
mM ы * ЕРИК МИ dE per cen nture Stock..................-. i 
L'vorpoo! Overhead, 5 рег севі. Pref . . . . .. Z - dB | South Lancashire Electric Traction and Power Company— 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — . 102-104 T grain ———.— l .. 1 
Waterloo and City, Ordinar 2 100 — 55 88 £101, per cent. Preference.......... 5 1 
——— £528,093 44 per cent. Debenture Stock.. 100 p.60. Ope. 
Electric Tramways.— 
шө: у : "T Telephones.— 
o-Argentine, 1-260,007 ............................. " p 4-44 
Angl ermanent 6 рег cent. Debenture Stock, 1888.... 100 .. 125-130 National Telephone, Preferred ...................... .. 100 ..  1C0-102 
Blackpool and Fleetwood Тташгоай...................... 10 .. 134-144 Deferred Stock .......... Lecce ee ee eoo reto re 100 .. 78-80 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 .......... 5 2- 6 per cent. Cum. First Pref. ............ ... 10 . 15-14 
5 per cent. Cum. Pref., Nos. 1-76,000 ............ 5 .. 4-4 ——— per cent. Cum. Second Pref. ................. . 10 — 13-14 
— — 44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 101-104 b per cent. Non. Cum. Third Prei. 8 ш 5-54 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 74-77 34 per cent, Deb. Stock, Red. .................... 100 „ 9698 
Non. Cum. 6 per cent. Pref., Nos. 25,001-58,600 .. 100 .. 91-93 4 cent. Deb. Stock, Red. ,.....—-./.—-— 100 — 101-105 
—— 44 percent. lst Mt. Debs., Nos. 1-6,250,of £40 each 40 104-106 p.c | Orlent u Telephone and Electric Company - 1 . 15/16-15/16 
—————————————————— ——— E —ęViͥ ͤ —ę᷑:ꝛ̃ ½¼ yã —w—ů 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
; Miles of : 
| Traffic Ret f« crease or T _ Accounts for past year. | 
Traffic on or таго 08 single t rack ounts for past yea | Cost 
Open. - — — per 
Line Receipts per car 
= z „ | Current | зол Qn: nding | Total Passengers Car miles Pas- Car | Mile of | mile, 
Ending, 1905. 1902. Week, year, 190 1902 Ending receipts carried. run, s'nger mile. track. | 
— 2 » g | p g £ | Р а. d. 2 Т e | a 
sardeen Corporation Aug.29 1,469 1,291 | + 17 2811 19 171 May 3 37,931 9,099,715 794,641 0°98 50 de 6: 
Aberdeen Of. . . .. .. n . 3 ерк 1805 | 2879276 | 230069 |100 |1094| 1860 | 44 
irmingbam T i eo 5.039 4 99 11 1 6} 6 E 5 = F4 — 2 * 
F = 24 | 24 March25a| 40,964 | 7,234,106 | 826,558 |136 117 1,705 | 744 
Blackpool Corporation . * е 174 16 „  91211,168 6,169,121 784, 443 1°52 108 — > 5 
Blackpool-Fleetwood Tramways 51 1,456 1,565 121 16 16; Dec. 51 50,925 | 2,049,677 584,989 562 1258 1,952 699 
Bolton Corporation „ | 1.734 662 + 72 +5 a 25 | March 31 85,704 | 17,761,605 | 1,896,247 |115 |1075 | 3,430 | 587 
Bournemouth Corporation „ 12 1,4: * = 10; = Em T | ч "as =. ч = 
adford Ci eon * 30 3.479 3,595 16 +10,17 2 1] — = = — pE 5 — — 
F 3 6} | - „ 21 — | 10,432,508 | 1,051,928 | 1-00 |1010 * 
Bristol Tramways Company ....| „ = „023 | 0,061 52 514 | 5H Dec. 51 225,480 | 41,192,899 | 5,724,114 |130 | 9°38) 4,548 | — 
Burnley Corporation EA o 783 + 112 = F Ex Ё А БЫ gil = a 
Burton Corporation ........... „ 19 3 * 182 : т 
Cardiff Corporation » | €,130 939 14,040 5 — БА = T T 
Carlisle TERT WR YS Company.... : ae 51 * 2,216,985 520,129h on | ase nena lena 
Central London Railway........ „ 29 „499 | 9,652 13 1, 51,567,225 | 45,305,110 | 1,276,971@ | 1°87 |66'6a| 59,076 | 556@ 
City and South London Railway  ,, 30 24 2,537 134 2,8! 51 165,005а| 19,069, 519‹ = — - — 
York E. T. and L. Company ... „ di 619 895 7 1.0 — * к=; — 
— Дн . d Ee ks July! 20 1% 2 1] March 319 ] ‚550 1,219 125 |11:65| 1,707 9:36 
Dover Corporation ЕР ГГ Л ) ee 8 =з у nd Е: 
Dublin & Lucan Electric Railway 15 20 165 15 617. D (3 1. (J0 102 Í 2:8] 15:62 859 17 68 
Dublin U. T., electric cars...... T 4,499 1.7 54 | T 1 March 126.12 2 ] 199 356 1°23 882! 2741 5*06A 
Dublin 8. District, Electric .... м | | = , Р гәд 
Duadee City Tramways ........| July 2; 22 Ма} + ,ЧО+ 814 85 11 216) 1,030 Pex 
Eas; Ham Corporation Au } 17 UN TU March 5] 1] „971 ( 224 v'61 | 935 | 2,351 — 
Facnworth U. D. C. m 2 - =. : . ; 3 ^- "enel d. x 
Glasgow Corporation. j| 13,784 | 1 | 10 May 3 56,512 | 177,179,549 14,008,750 88 |1125 5,489 b| 740d 
ali: Corporation...........-* oU Éi — » ec 
аот ома ЮЙ iussis: — 41 55 March 5] „651Һ 5 1,218,553 4 |1114| 1,618 6:38 
Hull Corporation, E. 8.......... 14 19 19 5] h| 21,065,999 | 2,218,696 | 100 | 9°49) 5,004 | 5°07 
Ilkeston Corporation ъа vie v + e =. -— ч 
rirkcaldy Corporation — ЖЕ — 
Seeds r роса нне ) | Marc! ) 5,775,651 |111 |1091| 5,285 | — 
Liverpool Corporation......... 12,141 1 95 D 1.80 5 ll, 9 125 111 10°34 5,000 6'88 
Liverpool Overhead Railway... 15 154 June j} G9 10,4 2 85,1854 | 1782 |19:50a| 5,110 — % 
Lowestoft Corporation . = : 
Metropolitan District Railway. | i: 
Nelson Corporation 2 2 za e E : 21 NT aum ui 
Newcastle-on-Tyne Corporation 2 larcl 174,12 2 ,119 1 08 10 95 | 4,175 6°17 
Portsmouth Corporation........ 168,151 jo, 191 1'24 1517 1,645 — 
Rochdale Corporation ..........| July 164 í | | +10 129,25] 127,496 1°38 | 1021 — 766 
Rotherham Corporation Au i BA С 
Salford Corporation | с Е 5 | - ч — 
Sheffield Corporation .......... +! Mar. 209 б, 43 1,320,055 0-904 10428) 7,510 70 
Southampton Corporation 13 11 1] 31 9.084.522 152,814 0-946 11˙455 3.760 $ 
Sunderland Corporation ........ n ч) 1,254 1,555 184 17: 51 15 121 1,270,957 105 |113 5,245 645 
Wallasey U.D.C. 7 10 5, 654,559 1°32 | 11°47) 2,981 | 697 
* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unerpired lease. @ Train mile, 


ф Per mile of single track. 


с Include rail and tram. d including depreciation. 


у Including one section of horse traction 


g 1905, А Half-year’s figures. 
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SUMMER MEETING OF THE INSTITUTION 
MECHANICAL ENGINEERS. 


OF 


After an interval of 21 years the summer meeting of 
the Institution of Mechanical Engineers has once more 
been held in Leeds. The first paper dealt with was by 
Mr. H. Ade Clark, of the Yorkshire College, Leeds, on 
the “Diesel Engine.” The following abstract includes 
recent records obtained by the author. 


The Diesel Engine. 


For the purposes of this paper the author visited the 
works of Messrs Carels Fréres, Ghent, Belgium, where 
he made four trials on the 80-b.h.p. engine at that time 
on the erecting bed. The data and results of these trials 
are given in Table I. Ав по preparations for a trial had 
been made, these results are not so complete as for the 
other two engines. The engine was connected by a belt 
to an overhead shaft, which was belted to a four-pole 
dynamo and to a motor running light. The output of 
the dynamo was absorbed by a water resistance. The 
petroleum tank supplying the engine was weighed im- 
mediately before and after each trial. Indicator cards 
were taken every five minutes, and the revolutions by a 
counter attached to the air-pump rocking lever. The oil 
used on this occasion was a Teras crude petroleum, a sample 
of which has since been tested at the Yorkshire College, 
with the following results: specific gravity, 0:022; gross 
calorific value, 19,500 British: thermal units per pound. 


TABLE I.—80-b. h. p. Diesel Engine: Test of Single-Cylinder Diesel 
Engine at Ghent on Feb. 7, 1905, —Summary of Results. 


Load so se cues О ОГОЛЕ 025 05 O75 Full 
Duration in minutes 505 501 52 30°75 
Total revolution 4,890 4,865 4, 800 4, 797 
Revolutions per minute eee. 168 161 160 160 
Mean effective preesure re 48:5 684 891 1094 
Indicated horse - power, 468 670 82:8 1015 
Effective осв 24:8 45 608 "795 
Electrical I 173 556 521 688 
Mechanical efficiency.......... e de 55 670 755 78˙5 
Total oil in pounds. —Ó 8:38 10:73 Lost 17°63 
Oil per I. H. P. hour . ã . 0:552 0:320 — 0:539 
„ effective Н.Р. hour ... 0660 0477 — 0434 
, electrical __,,- F 0:952 0:601 — 0:500 
B. Th. U. “'s І.Н P. minute 114 104 — 111 
Thermal efficiency on the I. H. P. (per 
// ( ааны 372 408 — 399 
Thermal efficiency on the B.H.P. (per 
dent) e . 197 25 — 512 


On March 7, 1903, the author made complete trials on a 
double-cylinder 160-b. h. p. Diesel engine at the works in 
Ghent. The indicated horse- power was obtained by taking 
indicator cards from each cylinder every five minutes 
during one hour, and the load trials were each of one 
hour’s duration and of half an hour when running light. 
The data and results are given in Table II, 


о 
& 


Oi! Puel per B.N.P. uur. 


1*0 140 


60 80 100 
Brake llorse [ower 
Еа. 1.—Oil Fuel for Diesel Engines. 


In Fig. 1 three pairs of curves are shown, one pair for 
cach of the engines tested by the author, the lower curves 
(straight lines) showing the oil consumption of these 
engines as the load varied. These curves of total con- 
sumption show well the action of the governor in 
cutting down the oil supply to the requirements of the 
engine, a result not so nearly approached by other types 
of oil-engine. They also show that the oil supply is 
directly proportional to the horse-power, except at ver 
low loads—that is, loads below 25 per cent. of the normal. 
The upper three curves show the oil consumption per 
brake-horse-power hour. It will be observed that those 


curves descend to nearly the same at top loads, and that 
the rate of increase of consumption is not high, even down 
to half load, both facts, which point to the economy of 
this engine when distributed in small units, making it 
unnesessary to eoncentrate the power in large units and 
then use expensive transmission to the points where the 
power is required. 


TABLE II.—160-b.h.p. Diesel Engine: Test of Two-Oylinder Diesel 
Engine at Ghent on March 7, 1905. —Summary of Results. 


(———— Full. | 0°53 (0:315 | 0:25 | None 
Duration in minutes 60 60 61 | 60 30 
Total revolutions  ..................... 9.258 9.424 9,639 9,476 | 4,770 
Revolutions per minute 154-5 | 157 | 158 | 158 | 159 
Mean effective pressure). 113 4 | 64:7 | 51:9 | 38°2 | 46'2 

8 i TOES wem 114:5 | 74:1 | 6077 | 46:2 | 3977 
I. H. P. cylinder 4 .............:....|]101:0 | 59:1 | 46:6 | 34:4 | 42:6 
i ‘a m 1034 | 67°1 | 53°4 , 4055 | 3677 
„ total or mean 2044 |126:8 1000 74:9 | 39:64 
„ of Air ротр..................... 53} 525 5:0 | 2:97 2:98 
Net I. H. P. from the oil 201°1 [1256 | 97-0 | 71:95 36°66 
Effective horse-power .................. 164:8 | 872 | 60:4 | 85:4 | — 
Mechanical efficienoy ..... ............ 807, 68:8 | 604 | 492| — 
Total oil in pounds  .................. 67:0 | 40:58, 30°45 25:6 | 7:6 
Oil per net I. H. P. hour 0-333 0529 |0-309 0-356 0 · 415 
„ effective H. P. hour ......... 0:408 10:465 0:505 0:724 | — 
Cooling water per minvte pounds, || 496 | 45:0 | 26:25! 16) | — 
rr ĩ EX ЕГА 9:5| 95] 95] 95 | 10:0 
Temperature of water O., outlet ...| 62:0 | 52:5 | 60:5 | 65:5 | 670 
Change of temperature 52:5 | 45:0 | 510 | 560 | 570 
Temperature of exhaust, CO. 0 |259:0 |1970 1580 | — 
B. Th. U. per net I. H. P. minute ...|108:0 |106:0 [1020 11140 [154°5 
i3 converted to work ......... '4| 42:4 | 42:4 | 424 | 42:4 
" rejected in cooling water | 22:9 | 26:5 | 20:8 | 217 | — 
B. Th. U. rejected in exhaust в | 52:1 | 28:5 144 | 15:5 | — 
Thermal efficiency on net IH. F., i 
por CONG: ascinsioni 39°25| 40:0 | 41:5 | 372 | — 
Thermal efficiency on Eff.H.P., 
per COMES. oiov err e er E 52:5 | 28°3 | 2611 18:5 | — 
Exhaust gas analysis : | 
Oarbon dioxide vol., per cent. 7:0 | 41| 31; 29| — 
Carbon monoxide vol, рег cent. | — | — Trace! 0'1?! — 
Oxygen, percent. .................. 11:5 | 15:0 | 166 | 176 | — 
Nitrogen, by difference per cent.| 81/7 | 80:9 | 80:5 | 80:5 |' — 
! 


The performance of the 160-b.h.p. engine under 
variation of load was as follows: Load on the dynamo, 


abe Comparseon of the l'ressures, Powers, and Clearaness of 
Steam, Gas and Oil Engines. 
The indicator cards are drawn to the sanie scale aad 
fot the дате total volume of еа. 
ІН P. at 250 гета. per min 
= 66. 


Diesel Engine = 105 4745 En 
Steam a 24 x 4296 Р 
(Reduced jrd smaller than original diagram.) 


_ Diesel. Engine 


lbs per sg inch 


t^ressure, 


Fic. 2. 


700 amperes at 115 volts—that is, 108 h. p.; tachometer 
reading, 89. The whole load thrown off at once, the 
tachometer ran up to 96:2, and settled back to 88:7 in 
about а minute. The engine running light, tachometer 91, 
а load of 700 amperes at 115 volts was put on at once, 
when the lowest reading of the tachometer was 87:8, and 
the engine settled back to 90 in about half а minute. 
Indicator diagrams were taken during the trial of 
160-b.h. p. engine on March 7, 1905. Üne card shows 
the starting of the engine under air pressure ; then come 
a series of cards showing the development in the body 
of the card under various loads, the action of the governor 
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in giving more oil for more work being well shown. 
The whole of the cards taken in a given run are very 
regular, any single card being very little different from 
the mean. 

In Fig. 2 is shown а comparison of. the pressures, 
powers, and clearances of three types of engine— namely, 
the compound condensing engine, using high-pressure steam 
with jacketed cylinders ; the scavenging type of gas-engine, 
using gas of 600 British thermal units per cubie foot; 
and the Diesel engine, using crude petroleum. The 
indicator cards there shown are drawn to the same scales 
and for the same total volume of cylinder. The clearances 
are as follows: the steam-engine, 3'5 per cent. of the 
volume of the horse-power cylinder ; the gas-engine, 27 per 
cent. of whole volume; the Diesel engine, 7 per cent. of 
the whole volume. 

Further trials were made in England to confirm those 
on the makers’ testing beds. Table III. gives the results 
of a trial made on the 35-b.h.p. Diesel engine at Harrogate 
on May 8, 1903—that is, about 12 months after the trials 
made in April, 1902. Taking trials at 33 b. h. p, the 
results are as follows : 

— il per а 


Үваг. В.Н.Р. І.Н.Р. Eff. H. P. I. H. P. P 
1902 381 46:88 ...... 70 0°336 ...... 0:476 
1905 ...... 852 ...... 48:80 ...... 5891 0344 ...... 0:505 


TaBLE III.—25-b.h.p. Diesel Engine: Test at Harrogate after 
running 16 hours а day for 12 months. —Summary of Results. 


REALI IT IQ 0:91 0:82 
Duration in їшїпїшїөз............................................. 29 
Revolutions per minute ..................................... 179:9 179:8 
Load on the һгаКе............................................ А 204 
Pull on spring Ъл1апсе...................................... 12 84 
Effective 1оай........................................... — 224 195:6 
Brake horse - Power . . ã. . óy2 289 
!!!!!! 8 =... 15:97 6:875 
ОЙ рег boese 8 16°76 14:24 
Oil per B.H. P. bour. oes oreet o i eei duced 0:505 0:493 
Mean effective pressure................ SEO AI EVER ERE 106:5 994 
Indicated horse-power .......................................... 488 45:5 
Oil рег I.H.P. hour 2ана nei Fera Ua 0:344 0:313 
Temperature of jacket water inlet. Me iie F. 50°F. 

уз т з outlet 166° 155° 

ji 59 " „ 116? 105° 
Mechanical efficiency (per cent.) .. 68 656 


TAsLE IV.—80-b.h.p. Diesel Engine: Test made at Мевагв. Stafford 


Allen and Sons, London, May 16, 1905. —Summary of Results. 
e T 0 060 75 
Duration in minutes 49 145 78 
Total revolutions .................................... — — — 
Revolutions per minute . . 158 157 156 
Mean effective pressure ..... ..................... 256 69 912 
Indicated horse-power .............................. 258 619 81-5 
Effective horse-power .............................. О 381 ?*577 
Mechanical efficiency .............................. O 616 70 4 
Total oil in MOG TE 6°52 4822 5569 
Oil per hour e . 798 19:91 2748 
Ой per I. H. F. һопг.............................. 0:374 0:322 0:337 
Oil per effective Н.Р. hour ........................ — 0 525 0-479 
Cooling water per minute, lbs. .. ............... — 21 267 
Temperature of water inlet . ..................... — — — 

* „» Outlet .................... 66°O. 60°С. 64°C. 
Temperature of room .............................. 25* : 25° 
з lam Seni 21° 21° 18° 


a 
* Effective horse-power at full load, 80. 


Table IV. gives the results of a trial made in London 
on May 16,1903. This engine is of 80 b.h p. at 160 
revolutions, and was made by Vereinigte Maschinenfabrik, 
Augsburg, and there is, therefore, additional interest in 
comparing it with the trial given in Table I. on the engine 
of the same size made by Messrs. Carels Fréres, Ghent. In 
the trial at half load the maximum indicated horsepower 
was 75; the minimum indicated horse-power, 44; the 
mean being 62 i.h.p., taken from 52 indicator diagrams. 
In the three-quarter load the highest indicated horse- 
power was 99, the lowest indicated horse-power being 
69:2, and the mean indicated horse-power was 81:5 from 
36 diagrams. In the no-load trial the highest indi- 
cated horse-power was 51:2, the lowest indicated horse- 
power 16°35, and the mean from 26 cards, each con- 
taining five or six diagrams, was 25:8. The governor 
“hunted” a little when working without load. This 
trial was made when the engine was running under load 
for the first time since its erection at Messrs. Stafford 
Allen and Sons’, and was not then out of the makers’ 
hands; consequently the no-load indicated horse-power 


is probably a little high, and a month’s running of the 
engine would probably reduce this. 

able V. is condensed from a more detailed statement 
by the author, and is a comparison of cost for three sizes 
and types of engine. | 


TABLE V.—Total Costs in Power Production. 


Type of --—Oapital cost —— | ——-Annual eost—-— Cost per 


engine. Total. | M i P. Total. 1 p a. 
В.Н.Р| £ £ 2 £ Pence. 
Diesel 35 695 19°8 233 05 6:66 0:59 
80 1,075 13:44 348 4°35 0:39 
160 1,916 14:28 582 3°63. 0°32 
Gas 35 647 18:5 270 5 7°73 0:69 
80 1,142 14:25 466 5 82 0:52 
160 1,836 11°98 726 4:45 | 0:40 
Steam 55 850 24:3 350 10 0 89 
80 1,540 1677 568:2 71 | 0:63 
160 1,976 12:4 887 5:5 , 049 


Initial capital cost includes land, buildings, and plant. 
Annual charges includes interest on capital, maintenance, 
and depreciation for buildings, and also for plant, fuel, oil 
and water, and wages. The gas-engine taken for com. 
parison is the Crossley using a Dowson gas producer. 
The steam engine compared with is the high-speed com 
pound-condensing engine. The fuels are: for the Diesel, 
crude petroleum at 458. рег ton; for the gas-producer, 
anthracite coal at 248 per ton; for the steam-engine, coal 
at 128. 6d. per ton. The oil consumption for the Diesel 
has been taken in each case as the mean between the full 
and half power rates of consumption. The fuel consump- 
tion in the case of the gas-producer has been taken at 
1‘5lb. to 1:25lb. per brake horse-power hour plus an 
allowance for stand-by losses. The fuel consumption for 
the steam-engine has been taken аё Alb. and 3:51 per 
brake horse-power for the lowest and highest powers, 
assuming an evaporation of 8lb. of water per pound of 
fuel. 


Mr. G. WILKINSON (Harrogate) stated his regret that 
it should be necessary to purchase the Diesel engine 
abroad, and that there were no firms in England who 
had taken up its manufacture. 

Mr. MICHAEL LONGRIDGE (Manchester) pointed out 
that improvements were still required, but considered 
that, even ia its existing state. of development, the 
Diesel engine presented very considerable advantages. 

Prof. ARNOLD LuPTON (Leeds) said that, admirable 
ав the engine might be, it would never be largely 
employed as a substitute for the steam-engine, whereas 
the gas-engine might be во substituted. The chief 
interest of the Diesel engine, in his opinion, was to be 
found in the slow combustion. 

Prof. GOODMAN (Leeds) thought that the Diesel engine 
must be regarded as a great triumph for scientific men. 
The chief reason for the fact that it gave better results 
than the ordinary gas-engine was to be found in the 
complete combustion of the fuel. He expressed the wish 
that English engineers would pay more attention to eareful 
trials of oil-engines. England ought not to be behind- 
hand in this matter, and if Germany could produce an 
engine such as that under discussion, surely we could do 
equally well if the effort were made. 

Mr. J. MacLanEN (Leeds), Mr. MARK H. ROBINSON 
(Rugby) and Mr. ALFRED SAxoN (Manchester) took 
exception to various figures relative to the comparative 
cost of power productions. 

Mr. C. Day (Glasgow) pointed out that the Diesel 
engine had been made both in England and Scotland, but 
manufacturers had taken up the invention before it had 
been completely developed by the patentee. The position, 
therefore, was that the licensees were placed in an undesir- 
able position. Since the engine had been improved a firm 
in Scotland had taken up its manufacture, and during the 
latter part of 1902 had completed an engine for their own 
use, the results of tests being very similar to those quoted 
by Mr. Ade Clark. 

In replying to the discussion, the AUTHOR said that 
while the price of the Diesel engine was high, the cost 
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would no doubt be reduced, and that the cost of fuel for | 


the ordinary oil-engine would be three times that necessary 
for the Diesel type. 


A New Form of Friction Clutch. 


In opening this subject, Prof. Н. S. HELE-BHAW said 
that the importance of the friction justified a very careful 
considerstion of the problem, and as to whether, in view 
of the modern developments of motive power, particularly 
in Internal-combustion engines and of high-speed machinery 
of great power, there were not yet improvements possible. 
The following is a brief abstract of the paper. e four 
conditions which seem to be involved in the problem of 


Horse-Power 


0 „5 10 15 20 
No. of Plates 
Fig. 1.—Power ranemitted, using various pressures. 


the friction clutch are: (1) it must have sufficient gripping 
power ; (2) undue wearing of the surfaces must be 4701850 
(5) provision must be made for conveying away the heat 
where there is much slipping contact in the clutch; 
(0) оноо should be imparted to the driven shaft without 
shos 

The author does not remember seeing in any previous 
writings on the subject, or in the statement of inventors 
themselves, the important fact mentioned in condition 
(3), but it certainly does account for the large number of 
instances in which friction clutches have failed to give 
satisfactory results for anything but the smallest powers. 


Fru. 2. —Circulation of Liqumd with varying angles of plates. 

No cluches appear to have. been designed for the purpose 
of allowing slipping to take place to any considerable 
extent, so as to prevent, at the same time, undue wearing 
and heating of the friction surfaces. Some devices, such 
as the coil clutch, the “ Weston” clutch, and the expand- 
ing ring clutch, may be made to transmit great powers; 
but it may be safely said that not one of the foregoing 
clutches has yet been designed so as to be capable of 
slipping for more than a very short time without being 
seriously injured, even if the surfaces in contact were not 
actually destroyed. 

There are plenty of illustrations in mechanical science 
where it has hitherto been impossible to reconcile con- 
flicting conditions, and it is an important question whether 


the present case forms another example or not. The 
author believes there is a way out of the difficulty, and 
this way he indicates in the present paper. Suppose a 
sheet of metal is pressed into a frustum, the section of 
the corrugation being the frustum of a cone, and that 
the dise is placed upon another one similarly corrugated. 
Jt will be observed that not only do portions of the frusta 
not make contact with each other, but there is also a space 
left between the flat portions of the discs. By placing 
these discs together, and turning one alternately to the 
other, an amount of friction is produced which depends 
on the acuteness of the angle of the frusta. If a number 
of these plates are now placed in a box of the type of 
the “Weston” coupling, so that the plates alternately 
engage with two sleeves, one connected with the driver 
and the other with the follower, it will be found: first, 
there is a very considerable gripping power; second, 
there is a tendency to part rapidly with heat, owing to the 


/ 


Nd. 35. — Type of Open Clutch, with air cooling. 


separation of the discs of metal. By the ordinary theor 
of friction, the former effect will be found to be muc 
greater, and yet this cannot be accounted for by the 
ordinary laws of friction, since the increased effect of the 
wedge action is directly in proportion to the diminution 
in the number of plates which it is possible to put in a 
box, which diminution varies according to the same law. 
There is, however, a still more striking difference between 
the gripping action of the flat and corrugated plates when 
a lubricant is introduced. 

It may be interesting to give a series of results which 
have been obtained by actual experiments with a dynamo- 
meter attached to an experimental reversing elutch, on 
the effect of multiplying a number of plates, and gradually 
increasing the pressure. Fig. 1 shows the results of this 
series of experiments represented so as to give the horse- 
power for any number of plates with varying pressures. 
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Fic. 4. — Type of Enclosed Clutch. 


Efficient lubrieation of the surfaces in contact is ensured 
by drilling the faces of the plates, as indicated in Fig. 2 
It will be noticed from this illustration that the number of 
plates in а given space depends upon the angle of the 
corrugation, four plates with 30deg. occupying the same 
space as six plates with 50deg. These four plates give a 
better grip than the six plates with 50deg., and allow a 
freer eirculation of liquid. The plates are also more rigid 
with the more acute angle. A standard type of open 


‘clutch for shafts up to 2ш. diameter is shown in Fig. 5, 


The shaft is divided at A, the outside case, В, being 
keyed to the left-hand piece of shafting, and driving the 
set of plates having external driving teeth, the core, C, 
keyed to the right-hand shaft, driving the plates with 
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internal driving teeth. Pressure is applied to the plates 
as follows: The sliding sleeve, D, containing a coil spring, 
is fitted with pins which project through the outside case 
of the clutch ; these pins press against a flat disc, which 
in turn presses against the plates, causing the cluteh to 
drive. hen the operating leveris worked so as to release 
the plates, the ring, E, encircling the sleeve withdraws 
the trigger pins from the holes into which they fit; the 
Spring pressing on the opposite end. of the trigger pin 
causes the trigger to йу up, and the cluteh is thereby 
kept out of operation. By moving the lever so as to 
force the ring, E, against the trigger, the pin end falls 
into the hole opposite to it, and the coil spring is then 
allowed to transmit its pressure to the plates. Fig. 4 shows 
а section of a larger type of closed clutch fitted to a дїп. 
shaft, the action of this clutch being similar to that 
described in Fig. 3. The triggers, however, are worked 
by separate coil springs, A, the pressure being applied to 
the plates by means of separate springs, B. A eonsiderable 
amount of lubricant can be contained in this clutch owing 
to the construction of the casing. 

Applied as a dynamometer the corrugated surfaces are 
quite successful. Fig. 5 shows one fitted to the 150-h.p. 
triple-expansion og at the engineering department, 
University College, Liverpool. This dynamometer, which 
replaced one of the Froude type previously used, consists 


of 40 plates, the corrugations including an angle of 35deg. 
A is the engine shaft on which is keyed a slotted core, this 
core driving one set of plates; the outer casing, B, is 
stationary, it is slotted inside its periphery, and carries 
the stationary plates. Bolted to this casing is a wrought- 
iron arm, this arm being connected at its free end toa 
calibrated steelyard, on which the torque is read off in 
foot-pounds. Above the dynamometer proper a tank, C, 
is fixed containing the cooling and lubricating solution. 
Circulation through the dynamometer is maintained by 
gravity; the cool liquid enters the casing at D, and, 
becoming heated, returns to the tank above by means of 
the pipe, E, fixed to the top of the casing. Inside the 
cooling tank a coil of piping is arranged through which 
water from the town mains is allowed to flow by pipes ; 
by this means the arrangement is kept cool for tests of 
any duration, Varying pressures can be applied to the 
plates by means of the hand wheel and screw fixed to the 
end of the lever, F, the fulcrum being at G. The other 
end of this lever carries a claw, which transmits the 
pressure to the ring, H, carrying the pins, which press 
against a flat disc, this disc transmitting its pressure to 
the corrugated plates. As each pair of plates have flat 
springs inserted between them the engine is enabled to 
run quite free when starting. А friction dynamometer 
of this type of 600 h.p. has been constructed for Messrs. 
Vickers, Sane and Maxim, Barrow. It may be pointed out 
in connection with these dynamometers that the speed 
can be reduced to a very low number of revolutions under 
the conditions of pressure at the engine without impairing 
the accuracy of the observations, while the running remains 
perfectly steady for very great loads. Although this 
dynamometer has been at work for many months, the 
plates have not worn to any appreciable extent. 


A number of applications of the clutch have been 
already made, but the application which really led to its 
invention was in connection with the motorcar. There 
are many cases, such as the use of electricity with petrol 
motors on light railway wagons, and also with what is 
called the petrol electrical car, where expensive means have 
hitherto been employed to effect what can be done ina 
perfectly simple manner by a slipping clutch such as that 
described. 

Prof. Hele-Shaw's paper was followed by a practical 
demonstration of the working of the new clutch in revers- 
ing gear. With the aid of a motor lent by the Leeds 
Corporation for the purpose of supplying the gearing 
with motive power, members were able to see the new 
slipping clutch in actual operation. | 

Prof. ARNOLD Lupron (Leeds) remarked that the 
friction clutch described by Prof. Hele-Shaw seemed to 
be what the mining world was wanting. Such a beautifully- 
arranged clutch as that would enable them to vary the 
speed at difficult turns in an underground road without 
altering the speed of the electric motor, and would confer 
great advantages on all comnected with mines. 

Mr. WILSON HARTNELL (Leeds) said the clutch sapplied 
what was wanted for electric cranes when they wished 
to lift very slowly at first, and afterwards at a higher 
rate of speed. E x 
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Fic, 5.— Front and Sectional Elevation of 150-h. p. Dynamometer at the Engineering Laboratories, University College, Liverpool. 


Mr. BARNES (Liverpool) said the new clutch was one 
that was bound to have a great effect upon every branch 
of engineering in which it would be used, and it was hard 
to say for which branch it would not be suitable. 

Prof. HELE-SHAW, replying on the discussion, said the 
new clutch would doubtless be applied to machine tools in 
course of time. He had no doubt that this or some other 
form of slipping clutch was absolutely necessary for the 
introduction of a chain drive. A chain drive was impos- 
sible if you expected a chain to last at all where you had 
not some “ give,” when motor and driving maehines were 
put in connection with each other. 


Economy of Fuel in Electric Generating Stations. 


Mr. HENRY MCLAREN, of Leeds, contributed a paper on 
this subject, the following being some of his chief points. 
The first feature that attracts attention in the yearly 
return of public or municipal lighting authorities is the 
great difference in cost per unit generated. The generat- 
ing stations are located in various parts of the country ; 
some are condensing, others partly condensing or non- 
condensing stations. The price paid for coal varies largely, 
and different systems of supply are used. All these con- 
siderations affect the costs. In the returns for the light- 
ing stations the figures are based on units sold to con- 
sumers, and therefore include the large leakage or loss in 
the mains, which is debited to the generating plant. This 
may be as much as 20 per cent, and is a very important 
factor to be kept in mind when comparing purely lighting 
stations with. tramway or railway plante—that “meter” 
the current as it leaves the station. Engineors would 
naturally expect that condensing stations would show a 
better fuel economy than non-condensing stations both. for 
tram and lighting purposes, but so far as lighting only 
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is concerned it is just the reverse. The average, both 
in fuel and works costs, is considerably in favour of non- 
condensing stations. Where trams are added to light- 
ing, the condensing plants show a better economy than 
non-condensing, but in all савез the partly condensing 
station is the most economical both in fuel and works 
costs. It is manifestly unfair to compare purely lighting 
stations, which have only a poor load factor, with stations 
that combine lighting and tramways, and generate large 
quantities of current all day long, and meter it as it 
leaves the station. The author has, therefore, sub-divided 
the stations given in published tables of costs, and arranged 
them as follows : { 


Twenty-Two Metropolitan Stations, Lighting only. 


— — ——— — — —— — — 


In comparing the costs of these three types, it is found 
that the non-condensing stations produce current at 18 per 
cent. less cost than the condensing stations. For fuel only, 
the saving in favour of non-condensing and partly con- 
densing plants is about 14 per cent. and 17 per cent. 


respectively. 
One Hundred and Sücteen Provincial Stations. Lighting only. 
Units sold. 
Non-ocondensing.............. eene eene 18,430,119 
Partly сопйепвїп#................................. nnn nn 20,875,145 
Oondensing ................ ы E КОБЫ E 55,955,215 


On the whole these stations have cheap coal and labour 
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as compared with the motropolitan stations, and their 
average cost of producing current is 18 per cent. less. 
Here, again, the non-condensing and partly condensing 
stations are more economical than the condensing, the 
saving in works costs being 14 per cent. and 16 per cent. 
respectively, and the saving in fuel 12} per cent. and 
204 per cent. 

Thirty-Two Provincial Stations, Supplying Current for both Lighting 

and Tramways, 


Units sold or generated. 


Non-condenstpg. ai eere ox ve E EYE Fa e ынын. 7,968,426 
Partly:condénsing еа аан а 8 30,040, 162 
Conde Nip «os sacs ered yaaa bake ven es SA 59,893,928 


In these stations the condensing plants are found to be 
more economical than the non-condensing by about 9 per 


N densi Pe er cent in works costs and 19 fer cent. in coal, but the 
Partly condensipg. . . 1,305,531 | Partly condensing stations are still better than the con- 
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costs and nearly 4 per cent. in fuel. It is surprising to 
tind that at least two of the lighting stations, Leeds and 
Edinburgh, deliver current at the consumers’ meters at 
9 per cent. lower average cost than averaged at the switch- 
boards of the tramway power stations of Blackpool and 
Fleetwood, Dublin, Glasgow, and Hull. Glasgow, the most 
economical of these four power-houses, with an annual 
output of over 10,000,000 units and a tramway load 
factor, delivers current at the ewitchboard at a cost of 
0:64. per unit works costs; whereas the Leeds lighting 
station, with only 5,000,000 output and а lighting loi 

factor, shows a works costs of 0'62d. per unit, including 
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the heavy loss in the mains. Three power-houses, gene- 
rating current for the Central London Railway, the City 
and South London Railway, and the Liverpool Overhead 
Railway, are beaten in economy by the tramway power- 
houses already mentioned by over 20 per cent. in works costs 
and 53 per cent. in fuel costs. Fig. 1 shows in graphic form 
the average costs of the various classes of stations or 
power-houses. From figures quoted by the author it would 
appear that the metropolitan condensing stations, after 
allowing 30 per cent. for outside losses and banking fires, 
etc., were using at least twice the amount of fuel that 
economical plants ought to require. They generated during 
the year over 41,000,000 units at a cost for fuel of over 
£200,000. A very large percentage of this amount could 
have been saved by the use of well-managed economical 
generating plant. It must be remembered that most of 
these stations were pioneers in the electric lighting 
industry of this country. Each extension was, in a 
measure, a large experiment. They have had to contend 
with difficulties too numerous to mention, and, could their 
engineers start afresh, there is no doubt that these stations, 
with their enormous output, would take their place amongst 
the most economical in the country. Taking the average 
station throughout the country, there is room for great 
improvement ; on the other hand, one finds a few stations 
that leave nothing to be desired. 

Separate condensing plants are used in most lighting 
stations, The vacuum in the main engine low-pressure 
cylinder is usually poor owing to the long lengths of 
exhaust pipe, often overcharged, and having numerous 
sharp bends. Engines fitted with their own condensers 
have a great advantage over those exhausting into one 
main serving several engines. Usually a saving of 5 
to 10 per cent., due to the better vacuum, is effected. 
Add to this the 10 per cent. of steam used by the separate 
plant, the loss in the auxiliary steam-main with its traps, 
the loss in starting up d gi plants for short runs, the 
loss at light loads, the loss of vacuum through leaky 
atmospheric exhaust valves, and it is not so surprising 
that under these conditions the economy due to condensing 
reaches the vanishing point, or even falls behind well. 
equipped non-condensing stations. It is rather remark- 
able that the partly condensing stations show the best 
average economy. Partly condensing” is a very vague 
term, and no doubt most of them might be classed as 
condensing stations. 
to come to any definite conclusion as to the reason. 

Statistics show that in lighting stations the non-condens- 
ing engines beat the condensing by 13 per cent. in fuel 
economy. This is the average over the whole country, 
15 +25 = 58 per cent., to be accounted for to bring matters 
as they ought to be. Uneconomical three-crank, compound, 
tandem, condensing engines, largely used in lighting stations, 
no doubt account for some of this, and, as already shown, 
separate condensing plants are also steam wasters. АП 
non-condensing stations should be fitted with efficient 
exhaust steam feed heaters. Feed heaters or economisers 
fixed in the boiler flues cool the waste gases, and to a 
certain extent spoil the draught. The best results are to 
be got by employing both types of heater, the water 
entering the economiser at nearly boiling point. 

The steam losses in electric generating engines are 
mostly due to valve or piston leakage. Unless engines 
fitted with piston valves are very carefully looked after, 
heavy leakage is likely to occur. Many station engineers 
do not realise how serious this loss may be, and allow 
their piston valves to run in a very leaky condition. 
Balanced slide valves and valves of the Corliss type, 
having some pressure on the back to keep them up to the 
port faces, require much less attention, and will run for 
many years practically steamtight. | 

Two recent tests of condensing engines fitted with piston 
valves, disclosed the fact that they required over 40lb. and 
501. of steam per kilowatt-hour respectively. When pre- 
viously tested the consumption was about 30lb. per kilowatt 
in each case. Outwardly they appeared to be running 
as well as ever. It is safe to assume that £100,000 was 
lost during the year ending March, 1902, in engine leakages 
alone. There is no doubt it would pay to employ an 
engineer in each of the larger stations to do nothing else 


Without exact data it is impossible 


but make tests and report on fuel losses with a view to 


their remedy. 

Engine builders find much less difficulty in getting their 
guarantee figures from the honest steam of the Lancashire 
or other cylindrical boiler than they do from the high- 
pressure Scotch mist given off by the now fashionable 
box of water-pipes. In lighting stations there are great 
fluctuations in the demand for steam. Only those who 
really understand the art of firing, can appreciate the 
difficulty of working mechanical stokers with economy 
under such conditions. An efficient method of forced 
draught is а decided advantage in lighting stations, if it 
is properly used, for it enables steam to be maintained 
over the peak of the load. The latest system of Halpin's 
thermal storage is the ideal method of obtaining the same 
end. At light loads the steam-jet method of forcing 
draught is often greatly mismanaged. А peep through 
the small side door at the back of the grates, in a 
Babcock boiler, fitted with moving grates and forced 
draught, and carrying, say, half-load, is often a revelation 
of how not to do it. One third of the grate may be covered 
by a spouting voleano of fire, the remainder employed in 
earrying away dead ashes and clinker, allowing large 
quantities of cold air to pass, all of which has to be 
heated up to the temperature of the escaping gases. 
Under these conditions a low flue temperature is no criterion 
of economy. 

Some makers of steam-jet draught producers only require 
3 per cent. of the steam generated to supply their blowers ; 
others state that they require 3 per cent., but their fittings 
are found to be large enough to pass four times that 
amount, even when the full rating of the boiler is taken. 
Feed pumps and other boiler house auxiliary engines 
require a considerable percentage of the steam generated. 
In condensing stations better economy is obtained by 
utilising the exhaust of the auxiliary engines in heating 
the feed than by working them as condensing engines. 
In lighting stations the losses in the ring steam-main, with 
its numerous traps, is a serious consideration. It is seldom 
less than 5 per cent., and may be very much more if the 
traps are not. kept in perfect order and prbperly regulated. 
Superheating, especially when piston-valve engiues are 
used, shows a good steam economy, but the saving in fuel 
is not so marked, and in lighting stations its proper 
regulation is rather difficult. The extra wear and tear on 
the main engines and on the superheaters themselves are 
items that have to be considered. The station engineer 
should note that the average works costs for the non-con- 
densing lighting stations are 163 per cent. less than the 
condensing stations. One explanation of this may be that 
less plant requires less looking after and less repairs. But 
a well-managed condensing station with economical engines 
is certainly the most economical type of station, especially 
where trams are coupled with lighting. 

There are only four stations given in the tables wholly 
using steam-turbines—Newcastle, Scarborough, Cambridge, 
and Melton Mowbray. Newcastle station is the lowest 
bcth in coal and works costs, yet it is easily beaten by 
South Shields, a station with vastly less output, situated 
on, the same river, and using triple-expansion POUR 
engines, which comes out 35 per cent.less in fuel an 
25 per cent. lower in works costs than the turbine station. 
Northwich, using Mond producer gas, has an output of 
104,000 units Its fuel cost is 0:484. per unit; works 
costs аге 1:484. per unit. This is handsomely beaten by 
Leigh, a station with а smaller output, using non-con- 
densing steam-engines, which comes out at 28 per cent. 
leas in fuel and 15 per cent. less in works costs. Redditch, 
the other gas-engine station, using Dowson producer gas, 
has an output of over 172,000 unite; coal costs are 1 5d. 
per unit, and works costs are 2:61d. per unit. "There 
are over a dozen smaller-sized steam-engine stations that 
beat these results. It is encouraging to note from 
recently-published returns that the costs in various stations 
throughout the country show a decided tendency to 
improvement. This is partly owing to cheaper coal, 
but there is also a healthy rivalry between statien 
engineers which should in time bring the electric 
generating stations into the front rank as regards economy 
of fuel. 
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In the course of the discussion which followed, Mr. 
GEORGE WILKINSON (Harrogate) said he would like Mr. 
McLaren to give them the names of the condensing 
stations which lowered the averages so much that they 
eom so unfavourably with the non-condensing plant. 
He himself . that condensing stations were as 
efficient as non-condensing plant. 

Mr. CHARLES ForGAN, one of the engineers connected 
with the Central London Railway, spoke of the relative 
cost of hand and mechanical stoking. Some time ago his 
company decided to make a change from mechanical to hand 
stoking, and after six months’ running the cost of coal 
worked out at £4,000 a year less than under the system 
of mechanical stoking. He could not believe that all this 
reduction was due to the stoking. 

Mr. J. D. Ваше (Leeds) regretted Mr. McLaren had 
spoken disparagingly of the steam-turbine stations. He 
considered that it was unfair to compare the station at 
Neweastle, which had been in operation many years, with 
a new station like South Shields. | 

Mr. T. L. MILLER (Liverpool) regarded the alleged 
superior economy of non-condensing stations over con- 
densing stations as the most interesting point of Mr. 
MceLaren's paper. His own view was that non-condensing 
engines were the least economical. 

r. МААК ROBINSON (Rugby) said that there was 
no need to wonder that the non-condensing station came 
out the best with a lighting load. For almost any purpose 
а partly condensing station was likely to be the best. 
Referring incidentally to the late Mr. Willans, of Leeds, 
he remarked that that gentleman nearly 20 years ago made 
non-condensing engines which used 18}lb. of steam рег 
indicated horse-power, the same engines using about 
124]b. when working condensing. 

Mr. MicBAEL LONGRIDGE (Manchester) said : ** Electrical 
engineers have shown us how to measure, how to measure 
accurately, and how to record results, but I think that in 
the choice of their plant and steam-engines they have still 
a good deal to learn.” One reason why the non-condensing 
engine had come out more economically than the condensing 
engine was that.on the whole condensing engines were 
very badly designed. He urged every engineer to put a 
condensing plant to his engine. 

Mr. A. Saxon (Manchester) remarked that a cotton mill 
in Lancashire could be run with an engine which developed 
1,000 h.p. for £20 worth of coal per week, running 56 
hours per week. That included the steaming and heating 
of the rooms and stand-by losses. 

Mr. McLAREN, in the course of his reply, said that 
recently his firm put in à new engine and thereby effected 
a saving of 60 per cent. in fuel. If it had been a motor, 
the saving would have been credited to electricity, but as 
it happened, the engine had nothing to do with electricity. 


ELECTROLYTIC APPARATUS.* 
BY F. MOLLWO PERKIN, PH.D, MEMBER. 


Owing to the great expense of platinum and the necessity for 
its use in electrochemical analysis, members may be interested 
in the description of a simple form of electrode, which is com- 
paratively inexpensive and is very satisfactory. 

In Fig. 1, which shows the electrodes, the cathode is in the 
form of а flag and is made of platinum gauze, which is held 
rigid by means of a platino-iridium frame (10 per cent. iridium); 
the frame, which is roughened by means of the sand blast, has 
a stout piece of iridio-platinum wire welded on toit. The wire, 
of course, is for holding the electrode in position during analysis. 
The loop near the top of the wire is for hanging the electrode 
on the balance. The anode is made of iridio-platinum wire, and 
is bent upon itself in such а way that when it is placed into 
position for electrolysis, as illustrated in Fig. 2, an even current 
density is obtained on all parts of the cathode. The distance 
between the two sides of the anode is 2:5cm., therefore, when 
in position, it is 1 250m. distant from each side of the cathode. 

The cathode is бст. high and 4 Om. wide, and the length of 
the supporting wire is 7 Sem., the loop being 25cm. from the 
end. Ав the anode is opposed to both sides of the cathode 
during electrolysis, it follows from the above measurements 
that the total cathode surface is 50°4 cm.?, that is, practically 
half a square decimetre, which, as the O.D. for analytical pur- 


* Paper read before the Faraday Society. 


poses is generally calculated per square decimetre of surface, is 
а very convenient size. It is not essential for the cathode to be 
made of gauze—in many cases sheet platinum is quite as useful; 
but for metallic deposits which are inclined to exfoliate—such 
as bismuth and antimony—the gauze is more satisfactory ; it is 
also very useful for mercury and for peroxide deposits. The 
gauze should not be too fine; the finest which I have found 
satisfactory is about§Z50 to 60 meshes to the square cen'imetrc. 


Fic. 1. 


When it is too fino thero is a tendency for hydrogen to collect 
upon the surface and thus cause polarisation. 

The weight of the cathode, when made of platinum sheet, is 
about 14:5 grm. If thinner platinum is employ.d the weight 
can be reduced to 8 grwm., but I } ave fuurd it better not to 
make them of very thin platinum, because then they are so 
fragile and there is a tendency fer the deposits not to adhere 
well at the edges. Tho weight of the gauze electrode is about 
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15grm. It follows that, as these electrodes weigh much less 
than the basin or cylinder ones, they are much cheaper. А 
basin usually weighs from 40 grm. to 60 grm., and a cylinder 
from 26 grm. to 28 grm. 

These electrodes are also more satisfactory for carrying out 
electrolytic separations, the manipulation being much easier 
than with the basin. Suppose, e.g., that one is electrolysing a 
mixture of copper and iron salts. In the first place, the copper 
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would be deposited out from an acid solution; then, after 
neutralising, the iron would.be electrolysed out. Now, when 
а basin is used, the solution has to be transferred to a beaker, 
and as the manipulation has to be rapid there is a danger of 
loss through spilling ; further, the acid selution must not be 
left in contact with the copper deposit. The dish, therefore, 
must be washed at once, and the solution which is clinging to 
its sides, and which contains iron, is lost. In the case of the 


flag electrode the cathode is rapidly raised out of the beaker 
and the solution at once washed off its sides while it is hanging 
over the top of the beaker by means of a wash bottle. The 
solution in the beaker can then be neutralised without being 
transferred to another vessel; multiplicativu of manipulation 
is thus avoided. | 
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ee Appuralus for Rolalingy Eccl rod: ә. - At is often necessary in 
electrolysis to keep the electrolyte agitated. This is generally 
done by means of an agitator, entirely separated from the 
electrodes and rotated by means of a water turbine or motor. 
In many cases, however, much better results are obtained if 
one of the electrodes is itself caused to rotate. In most of the 


descriptions of rotating electrodes, there seems to have been 
considerable difficulty in obtaining good electrical contact, and 
the methods employed have often been rather complicated. 
Fig. 5 shows an arrangement which has been found to work 
extremely well. It consists of а supporting arm, made of gun- 
metal, the end of which is drilled to allow a spindle to pass. 
This spindle carries a small chuck (such as is used for fixing 
small drills on a lathe), which is used for fixing the rotator. 
The grooved pulley, which is fastened on to the upper 
end of the spindle, bears on the top of the arm, which 
is ground smooth. The whole arrangement is driven by 
means of a belt from а water turbine or electrical 
motor. This arrangement is found to give very perfect 
contact and to work with very little friction. The parts 
should only be slightly lubricated, the best lubricant being а 
mixture of graphite and vaseline. The water turbine, which 
has proved very useful, and has been working for a long time, 
has ball bearings—an unusual nicety—and was obtained from 
Messrs. Baird and Tatlock, Glasgow. 

Fig. 4 shows another form of the rotator, which can be 
driven either from a horizontal or vertical pulley, and is also 
convenient for working several apparatus in series. The elec- 
rode shown in Fig. 3 is of iridio-platinum, and has been used 
with very satisfactory results in the electrical oxidation of 
organic substances. The electrode in Fig. 4 is of aluminium. 
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I have found the following method work very well for makiag 
rotating lead electrodes. Thin lead pipe, to which the vanes 
for mixing the liquid are burned, is drawn over a steel rod of 
he same diameter as the bore of the pipe. The steel rod 
vrotrudes about lin. above the top of the pipe, in order that 
it may be fastened in the chuck. The pipe is burned at the 
bottom and the top to prevent the solution from running ia 
between it and the steel core. Ifa central core such as this is 
not used, lead electrodes are not sufficiently rigid to use for 
rotating purposes. 


Rotating Cathode for Analysis. —In Fig. 5 is shown a rotating 
cathode and a stationary anode for electrolytic depositions. It 
is found that the rate of deposition of a metal from its solutions 
is very much accelerated, and chat a higher C.D. can be 
employed when the cathode is kept in rapid motion. The 
cathode is a small cylinder of platinum gauze, which has a com- 
bined surface of about 25cm.? The anode, B, is in the form of, 
a double circle of stout platinum wire, and has four little baffles 
placed at intervals round it, to prevent the liquid from rotating 
with the cathode. ОЕ course, for peroxide deposits the rotating 
electrode would be the anode. A cylinder of sheet platinum 
also gives very good resulte, but in this case very little metal is 
deposited upon the inner surface. Longitudinal slits, however, 
partially get over this difficulty, but with gauze, as shown in 
the figure, the deposition is practically equal inside and outside. 


THE ELECTRICAL ENGINEER, SEPTEMBER 11, 1908. 885 


NOTES. 


Books Received. —“ Electrical Eagineering " (Crosby 
Lockwood and Son), by Tyson Sewell, A. I. E. E., 7s. 6d.; 


“The Engineer in South Africa” (Archibald Constable 
and Co., Limited), by Stafford Ransome, M. I. C. E., 7s. 6d. ; 


“The Art of Illumination” (McGraw Publishing Company), 
by Louis Bell, Ph.D., 10s. 6d. 


German Electrical Industry.— There seems to have 
been a revival of the electrical manufacturing industry in 
Germany within the last six months or so. Official returns 
show a noticeable falling off in the importation of foreign 
electrical machinery into Germany, the figures for the five 
months ended May 31 last giving a total of only 322 tons, 
as contrasted with 634 tons in the corresponding period of 
Also, there has been an increase in the exports 
of electrical machinery from Germany. The total for the 
firat five months of the present year was 5,158 tons, while 


last year. 


that for the same period of 1902 amounted to 4,899 tons. 


Electricity as a Disinfector.— An Italian scientist 
claims to have established that electric tramways are great 
He points out that 
the electric spark, which is so frequent an occurrence to 
the overhead trolley, and the emission of light from the 


mediums in the disinfection of towns. 


car wheel when the rail is used for the return current, 


transform the oxygen of the air into ozone, which has a 


purifying and disinfecting influence. The high discharges, 


he says, are frequent enough to influence greatly the 
atmospheric constituents, especially where the line passes 
They become antiseptic 


through narrow thoroughfares. 
agents. 


Long-Distanee Tramways.—Last month there was 
put in operation for the firet time in the States an electric 
tramway or street railway which has a length of 188 miles. 
It runs between Indianapolis and Columbus, the capitals of 
two contiguous States. Originally the line was worked in 
sections—that is to say, the through route has been obtained 
by completing the gaps in the chain of interurban lines 
between the two cities in the same way as the various 
electric tramway systems in Lancashire in this country are 
being joined up by the South Lancashire Tramways Com- 
раоу. А line is soon to be completed from Newark to 
Lanesville, which will carry the through route on another 
100 miles or so to Wheeling. | 


Electrolytic Reduction of Unsaturated Acids.— 
When a solution of aconitic acid, to which half the 
quantity of sodium hydroxide necessary for complete 
neutralisation has been added, is electrolytically reduced, 
using a cathode of mercury and an anode ot platinum, and 
an apparatus designed to prevent as far as possible oxida- 
tion at the anode, a yield of 60 per cent. of the theoretical 
quantity of tricarballylic acid be obtained. Such is the 
conclusion drawn by Mr. Ch. Maril from a series of 
experiments on the subject. The acids were separated 
by conversion into their copper salts, that of aconitic acid 
being soluble in dilute acetic acid. Cinnamic acid can 
by this method be converted quantitatively into phenyl- 
propionic acid. 

Smoke Helmets for Tube Railways.—One lesson 
of the recent disaster on the Paris Metropolitan Railway 
is to emphasise the importance of a special fire helmet for 
irrespirable atmospheres. It seems that a helmet of the 
kind has been designed, and the Paris Municipal Council 
have voted £120 for the manufacture and experimental 
use of a number of helmets in the principal stations. The 
helmet consists of a glazed circular headpiece surmounted 
by a small chamber containing an air pump, a vizor to 


protect the face, and with the air pump are connected two 
tubes—one for inspiration and the other for expiration, 
and merging in an indiarubber pipe conneeted with an 
air compressor near the spot to be explored. Three men 
are necessary, one to penetrate into the choke area, the 
other to hold а safety lamp, and the other to work the 
air compressor. 


Brazil Rubber.—There is а good prospect that the 
yield of rubber in Brazil for the current year will be bigger 
than ever, despite the fears that have been entertained that 
the rubber supply is becoming exhausted. An American 
consular report from Para assures us that the greatest 
enthusiasm is being shown in the trade there. The rubber 
crop for the year 1902-3 closed very satisfactorily, the yield 
being 29,890 tons. Although this is a decrease of 108 tons 
on the previous year’s produce, it should be remembered 
that the 1901-2 crop was tha largest ever produced. 
“Never before,” says the consul, “have so many men 
been employed in the business ; thousands of labourers are 
pouring into the forests of the interior, and thousands 
more are expected to follow. New rubber fields will, it is 
said, be opened, and old ones worked with improved 
methods and larger forces.” As an example of this, the 
consul adds that one of the largest producers on the 
Madeira informed him that he would take out this year 
four times as much rubber as ever before. 


Indian Telegraph Department.—In the last two 
or three decades the expansion of the superior establish- 
ment of the Telegraph Department of India has been on a 
large scale. This is shown by the following figures. In 
1877 there were 423 telegraph offices, and in 1900 this figure 
had increased to 5,420. In the same way the mileage of 
telegraph posts increased from 17,232 to 52,909, and that 
of telegraph wire from 39,113 to 170,776. This expansion 
has chiefly been in the divisions of the Punjab, Bengal, 
Bombay, Madras, Assam, and Eastern Bengal, and changes 
have necessarily had to bo made from time to time to meet 
the growing requirements. Now, however, the Indian 
Government has taken in hand a scheme of reorganisation, 
by which five new divisions will be created. The proposals 
include an all-round increase of staff, and among the 
appointments will be two under the. designation of deputy 
director of traffic and deputy director of construction. 
The salaries will be at the rate of Rs.1,600 a month, 
or, converted into English money, nearly £1,100 a year 
each. 


Hertzian Waves.—It will be remembered that Prof. 
Fleming in his recent Cantor lectures on wireless telegraphy, 
emphasised the importance of research in the direction of 
finding some means of directing the Hertzian waves or of 
detecting the direction from which they are sent. Mr. R. 
Blochmann has put forward a possible solution of the 
problem in a paper before the German congress at Carlsbad. 
Instead of sending out the electric impulses from tall rods 
or antennw, whence they burst out like explosions, or like 
stones flung into an electric pond and causing electric 
ripples, he suggests that the waves should be sent out 
through lenses. A lens of glass or of paraffin wax, or any 
other substitute of high dielectric constant, will serve the 
purpose, and that purpose will be the concentration and 
orientation of the waves in a certain direction. The effect 
of trains of waves which have thus been directed and con- 
ceutrated is further enforced by making them traverse a 
lens at the receiving station similar to that at the sending 
station, the detector of the waves being placed at the focus 
of the receiving lens. Mr. Blochmann intends to pursue 
his researches into the possibilities of this method, which, 
of course, is as yet only in.the experimental stage. 
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Electrical Fire Rules.— About the present is the 
time when the various insurance companies are wont to 
issue revised lists of rules and regulations for electrical 
installations. This week we have received copies of those 
issued by the Royal Insurance Company and the Liverpool 
and London and Globe Insurance Company respectively, 
and it is with no uncertain pleasure that we find ourselves 
able to congratulate both companies on following the course 
laid out for all fire insurance offices by the Institution of 
Electrical Engineers. Thus, the Royal Insurance Company 
adopts the Institution rules in lo, with the addition of a 
few special conditions of its own coining; and the same 
may be said of the Liverpool and London and Globe list, 
embodying as it does the latest general rules issued by the 
Institution. We believe this is the first time that the rules 
drawn up by the Institution have been officially recognised 
and adopted by the insurance companies, and the course 
cannot be too highly commended as tending towards com- 
plete uniformity in the rules governing electrical installa- 
tions all over the country. In addition to the general 
rules, each company attaches a *' apecial risks supplement," 
which relates to the special conditions to be met with 
in warehouses, mills, central stations, car-sheds, factories, 
trolley wires, etc. These are identical in both cases, and 
the recommendations embodied therein must prove of the 
greatest value to those responsible for carrying out electrical 
installations on premises to which they apply. 

Abyssinian Telegraphs.—The Emperor Menelik is 
ranking his country very closely with many European 
States in the provision of telegraphic апа telephonic 
facilities. For some years both the telegraph and the tele- 
phone have been in operation between the towns of Harar 
and Addis Abeda, and recently the seat of the Government 
of Abyssinia has been connected by telegraph with Jibuti. 
An estimate places the total length of the telegraphs in the 
empire at 500 miles. Acoording to a statement made by 
the director of the telegraph line from Massowah to Addis 
Abeda, Eritrea and the capital of the country will shortly 
be in communication. This will increase the total length 
of the line in use to 1,060 miles. A telephone system now 
connects Asmara with Barromeida by way of Adowa, and 
Addis Abeda with Ankober. The Emperor has given 
permission to the Italians to construct the line from 
Massowah on condition that it passes by Ankober, where 
the political prisoners of Abyssinia are detained. Menelik 
more and more realises the necessity of being quickly 
informed of what is passing in all parts of bis empire. 
He receives daily reports by telephone. The southern 
frontier is at present not included in the system, but 
Menelik has given orders that a telephone line 500 miles 
long shall be constructed by way of Kaffa. The neeessary 
material has already arrived in the country. A telegraphic 
line from Wallaga, proceeding in a westerly direction 
parallel to the Blue Nile, is also contemplated. In a few 
years Abyssinia will have a complete telegraphic system. 

New Theory for Auroras.—Mr. Charles Nordmann 
bas presented a paper before the Academy of Sciences at 
Paris, in which he suggests that auroras may be due to 
Hertzian waves emitted by the sun. Experiment proves 
that, owing to the diffraction of the atmosphere, Hertzian 
waves, especially of great wave-length, “turn corners,” or, 
in other words, pass around intervening obstacles. The 
waves of the space telegraph, for example, surmount the 
intervening convexity of the earth between two distant 
stations. It is not surprising, therefore, that auroras 
should be visible in the polar regions during winter, 
although the ordinary rays of the sun do not reach them. 
Mr. Nordmann, seeing that Hertzian waves have passed 
between Newfoundland and England, a distance of about 


30deg. on a great circle of the earth, argues that at the 
equinox polar auroras should be most frequent within 
30deg. from the pole, and that has been found the case. 
It would follow from the above that auroras would be most 
frequent in the early hours of the night and morning, but 
another factor comes in. It has been proved that the 
luminescence of a rarefied gas is brighter the more free 
ions exist in it. In a small tube the free ions disappear 
mainly by diffusion, but in the atmosphere by recombina- 
tion of positive and negative ions. The upper atmosphere 
is, he thinks, ionised during the day by the violet and 
ultra-violet rays of the sun, but through the night toward 
morning there are fewer free ions in the atmosphere, and 
so the Hertzian waves of the sun do not readily excite 
luminescence in the atmosphere at that time. The 
number and intensity of auroras ought, therefore, to be 
greatest in the early hours of the evening and decrease 
toward morning. 

Wireless Telegraphy in Japan.—Advances in the 
use of wireless telegraphy in Japan, and particularly in 
the Japanese navy, cannot, it seems, be laid directly to the 
credit of Mr. Marconi. That inventor's application for 
letters patent in Japan some time ago was refused, and the 
aystem now in use has been developed by & Japanese 
scientist. An American consular report from Kobe gives 
some interesting information with regard to the progress 
space telegraphy is making in the East. The Japanese 
warships equipped with wireless telegraph apparatus have 
sent and received messages to and from Japan at a distance 
of about 50 miles, and the system is to be further extended 
at an early date by the Japanese Navy Department. The 
necessary plant is now being erected for the establishment 
of communication by wireless telegraphy between Miesaki, 
in Nagasaki prefecture, and Sharyo Island, off Kelung, 
Formosa, a distance of about 850 miles. The installation 
was commenced in January last, and the expenditure on 
the enterprise is estimated at about £4,000. Mr. Saiki, 
an engineer in the department of communications, is in 
charge of operations at Miesaki, and the instruments are 
now well on the road to completion. The station at Sharyo 
was commenced in March last, and is in charge of Mr. 
Ichimura, an engineer in the same department. Experi- 
ments with wireless telegraphy, it seems, have been con- 
tinuously made by the department of communications and 
by the navy since 1896. The experiments were first made 
with satisfactory results over a distance of 11 miles, and 
afterwards between the shore and ships in Tokyo Bay, a 
distance of over 20 miles. The system of wireless tele- 
graphy employed in Japan is stated to differ materially 
from the Marconi system. 

Electrolysis of Aqueous Solutions.—There is 
published in the current number of the Chemical Society’s 
Journal an abstract of a paper by C. Frenzel, who states 
that when solutions of ammonia or of the hydroxides of 
the alkalies or alkaline earths are electrolysed with an 
unpolarisable cathode and a small anode, a gradually 
increasing E.M.F. being employed, the curves representing 
the connection between the current passing and the applied 
E.M.F. exhibit & change of direction corresponding with 
the discharge of hydroxyl ions; after this, the current 
increases with increasing E.M.F., it then remains constant 
or diminishes, and finally increases again. The E.M.F. 
at which the second increase begins, varies with the 
eoncentration of the hydroxyl ions in the solution; 
when the latter is divided by 10, the E.M.F. rises 
by 0:06 volt. The form of curve described above is only 
obtained when the anode is à platinum wire freshly heated 
to redness; when the same wire is used repeatedly, the 
successive curves become more and more continuous, 
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finally exhibiting a steady rise of current with rising 
E.M.F. The change is much more marked in solutions 
of ammonia than it is in the other solutions. It is shown 
thst the impurities in the salts used have no effect on the 
form of the curves, and also that the assumption of a 
transition resistance at the anode due to a layer of gas 
does not account for it. The assumption of some chemical 
change at the anode is therefore necessary. The most 
probable is the formation of ozone by interaction of dis- 
eharged hydroxyl ions and molecular oxygen occluded 
by the electrode. This is capable of explaining the effect 
of heating the anode to redness, and also the dependence 
of the position of the change of direction on the concentra- 
tion of the hydroxyl ions in the solution. 

Electrical Schemes in South Africa.—Manu- 
facturers of eleetrical machinery and appliances in this 
country should keep a watchful eye on what is doing in 
South Africa at the present time, especially on those parts 
which have only lately ranked among the dominions of the 
Empire. In the Transvaal one of the biggest electrical 
undertakings South Africa has yet seen is making favour- 
able progress at Johannesburg, but it is only the fore- 
runner of what is to come in the near future. In the past 
12 months or so innumerable schemes for supplying 
electric light and power have been launehed, and soon any 
town in British South Africa which is unable to boast the 
electrie light will be looked upon as behind the times. To 
mention a few of the schemes that are now going forward, 
Mafeking—that gallant little town in Bechuanaland of 
historic memory—has adopted a proposal in favour of the 
electric light, but beyond the fact that it has been decided 
to generate by oil-engines, nothing has yet been definitely 
settled. Manufacturers may also be interested to hear 
that the Transvaal Tender Board are now calling for 
tenders for the electric lighting of Potchefstroom, which 
will be received up to Oct. 30. The specifications and other 
details will be furnished on application to the Assistant 
Colonial Secretary for Urban Affairs, Pretoria. As 
Potchefstroom is a fairly large and growing town, it is 
likely that the orders for plant will be very considerable. 
In Natal, the municipality of Harrismith are progressing 
with their electric lighting scheme as prepared by Messrs. 
Mordey and Dawbarn, who have been empowered to carry 
out the necessary work to completion. The tenders will 
be out shortly, and our readers may expect the orders to 
be of a fairly extensive character. We gather from the 
British and South African Export Gazette that these are but 
a few of the electrical schemes which are going forward in 
South Africa, and there is little doubt but that the field 
which is now opening to British manufacturers in that 
country offers vast opportunities, which every day are 
becoming more extensive. 

Australian Patent Law.—Those of our readers who 
are concerned in Australian patents will be interested in 
the following information, which has been furnished us by 
Messrs. W. P. Thompson and Co., of Liverpool, with regard 
to the provisions of the Australian Federation Patent Bill, 
which was introduced inte the Australian Senate and 
received its first reading in June. The subject of a single 
patent to cover the whole Australian Commonwealth has 
been one of lively interest ever since the Commonwealth 
became an accomplished fact. The Bill follows in general 
the British Act, while modifications are numerous and 
important. The principal provisions may be summed up 
as follows: patents to be granted for 14 years to covor the 
six States comprising the Commonwealth ; examination as 
to novelty is to be made to a limited extent ; actual work- 
ing of the invention within the Commonwealth must be 
begun within five years, and must be continuous there- 


after; patent attorneys must be registered; applications 
for patents may be filed by the inventor or his assignee, by 
representative of deceased inventor or assignee, or by a 
communicatee ; additional patente are provided for at half 
fees ; compulsory licenses are provided for; existing State 
or Colonial patents remain without change in their scope. 
Ап important and valuable feature is found in Article 57, 
according to which a patent is valid as to all good claims, 
notwithstanding it may contain one or more invalid claims. 
The working requirements cannot fail to appear to an 
Englishman to be а retrograde step, and it is to be hoped 
that those requirements will be eliminated. The cost of a 
patent under this new Bill to cover the six States compris- 

ing the Commonwealth will be about one-sixth the cost of 

taking out patents at the present time to cover the same 

area. There is, however, a fee of £8 payable before the 

actual issue of the patent, and a renewal fee of £5 before 

the expiration of the seventh year. If enacted this session 

of Parliament, the Act may take effect as early aa next 

January, but it is more probable that it will not come into 

force earlier than January, 1905. 

Wireless Telegraph Conference.— We briefly noted 
in last week's issue the main conclusion arrived at by the 
conference which recently considered the question of 
wireless telegrsphy in Berlin, to the effect that it was 
advisable that all coast stations should be obliged to receive 
and to forward all telegrams from vessels at sea irrespective 
of the system employed. We are now able to give several 
of the other recommendations which were adopted in a 
general way, which, without binding the Governments 
represented, will serve as & basis for future discussion. In 
order to facilitate communication between vessels and coast 
Stations, it is proposed that all technical explanations 
referring to the working of the apparatus shall be 
published. Telegrams referring to wrecks and attempts 
to render assistance to vessels at sea should be forwarded 
before all others. The rates for telegrams forwarded inte 
the interior from a coast station will be those of the 
ordinary telegraph service plus a special charge for the use 
of the wireless apparatus, and will be paid for on receipt. 
Telegrams sent to a vessel will be paid for on board the 
vessel at the rates usually charged by the nation under 
whose flag the vessel sails. Statione are to bo arranged so 
as to interfere with one another as little as possible, and 
arrangements will be made to ensure correspondence in 
a number of technical details. Provision is made for 
other states besides those which sent representatives to the 
preliminary conference to be parties to any arrangements 
which may finally be made for the regulation of wireless 
telegraphy. It will be remembered that the representa- 
tives of this country and Italy did not agree to the main 
conclusion. The reason for Italy’s action in this matter is 
that the Government is bound by a 14 years’ contract with 
the Marconi Company to employ no other system, and can 
only promise to suggest to the company that alterations 
should be made in the contract so as to bring it within the 
terms of the proposed convention. This country’s repre- 
sentatives promised to lay the resolutions of the conference 
before their Government, but refused at the present time 
to be a party to an international agreement on the lines 
indicated. 

a- Raya of Radium.—Henri Becquerel has published 
an account of some experiments conducted by him con- 
cerning the «rays of radium. From an abstract in the 
current number of the Journal of the Chemical Society, it 
seems that a radium salt was placed in a lead tube, and 
this was closed by an aluminium plate to arrest the light 
emitted. Above this a screen was placed, and over it a 
photographic plate lying horizontally, the whole system 
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being oriented parallel to a strong magnetic field. Pro- 
vided the exposure is not too long, no appreciable impres- 
sion is produced by the y-rays. If in the middle of the 
exposure the direction of the magnetic field is reversed, an 
impression of two parallel tracks is produced on the plate. 
If the plate be placed at an angle instead of horizontally, 
the tracks are curved and meet at the point of contact of 
the plate and the screen. It might be that these curves 
were segments of circles in accordance with the ballistic 
theory. In this case it was to be expected that the 
relationship Е H=mv/e would hold good as it does for 
the j-rays, where R is the radius of the circular 
trajectory, H is the intensity of the magnetic field, 
m is the mass carrying charge e, and v is the velocity. 
The results obtained for R H when the distance of the 
plate from the screen is varied are not constant, but vary 
from 1:9 to 2°9x 105 This inconsistency may well be 
explained by variation of the mass, m. It is certain, how- 
ever, that the curvature of the trajectory of the a-rays 
increases with the length of the trajectory, and the dis- 
turbance is no doubt due to the presence of the air. In а 
vacuum, R Н would probably be constant. If we assume 
m to be a 1naterial mass positively charged, then on passing 
through the air it attracts the negative ions of the air and 
the charge, e, diminishes. If m be assumed to be merely 
an electromagnetic magnitude dependent on e and v, it 
may likewise be admitted that the charge, e, attracta the 
negative ions of the air and thus alters the trajectory. 
This suggested explanation is supported by the fact that 
the a-rays of radium are absorbed when they pass through 


air, and they become less and less penetrating as they pass 


through increasing thicknesses of aluminium. 


Junior Institution of Engineers.—The summer 
meeting of this institution, which has recently taken place, 
was exceptionally well attended, a circumstance no doubt 
due to the particularly attractive, character of the pro- 
gramme provided. The proceedings opened at the Town 
Hall, Sheffield, where the Lord Mayor welcomed the 
institution. The members then visited the works of 
Messrs, Davy Bros. at Attercliffe, where they had the 
opportunity of seeing in course of erection the most 
powerful armour-plate mill yet constructed. It is for the 
Imperial Japanese Government, and will be capable of 
rolling à 40 or 50 ton hard chrome steel ingot into a plate 
in about 15 minutes. The next visit was to Messrs. 
Hadfield’s Steelfoundry Company's works at Tinsley. A 
most interesting afternoon was spent in the inspection of 
the splendid foundry, where steel castings for hydraulic, 
marine, and other machinery, track work, points and 
crossings, and mining machinery of all kinds were being 
turned out. The works of Messrs. Charles Cammell and 
Co. were also opened to the members, an armour-plate for 
H.M.S. “Hinduston” being specially rolled on their 
arrival. The various other processes incidental to armour- 
plate manufacture were shown. In the foundry marine, 
locomotive, dynamo, and other castings were in hand. The 
Toledo Steelworks of Messrs. John Henry Andrew and Co. 
were visited. Springs, wire, Siemens and Bessemer steel, 
and specialities in casting steel, rolling mills, mining tools, 
etc., afforded ample food for a morning’s reflection, and in 
the afternoon the Master Cutler’s works (Messrs. Thomas 
Turner and Co.) were seen. The series of visits was 
brought to a close by inspecting the works of Messrs. 
Mellowes, where the well-known “ Eclipse" roof glazing 
is produced, and in the evening the institution summer 
dinner was held at the Royal Victoria Hotel, the chairman, 
Mr. Kenneth Gray, presiding. The Master Cutler, the 
Deputy Lord Mayor, representatives of the different works 
visited throughout the week, and other guests were present. 


———— — eee 


Same capital speeches were heard in the course of the 
evening, and an illuminated vote of thanks was presented 
to Mr. King in recognition of his valuable service as 
honorary local secretary of the meeting. 


Police Telephones.—If the police authorities in this 
country are still tardy in recognising the full value of the 
telephone as a means of rapid communication, their con- 
fréres on the other side of the Atlantic are by no means of 
the same temperament. In America they have not been 
slow to accept the great advantages which the telephone 
has to offer them in their responsible dutios of keeping the 
peace. Thus we find that in practically every city in the 
States the police have the best telephone facilities at their 
disposal, but only in some comparatively few cases could 
the same be said of this country. Now the police autho- 
rities in New York are organising a complete independent 
street telephone system in the borough of Manhattan, 
which is very soon to be put in operation. An arrange- 
ment has been made with a company to carry out the 
scheme, and the company will maintain the system when 
completed at fixed rates. The present equipment consists of 
660 telephones, which are to be placed in iron boxes, and as 
far as possible it is intended to place the boxes on the walls of 
buildings The boxes measure about 15іп. by 18in., and 
will be painted a greyish colour. In each police station 
a switchboard will be installed, at which will terminate the 
lines from all the telephones in that particular precinct. 
The system is to be entirely independent of the existing 
telephone plant operated by the department, and at first 
only the police will be put in possession of keys to the 
various telephone boxes in the streets. The proposition, 
however, of entrusting keys to drug store proprietors and 
other responsible parties who could be reached at odd hours 
is under consideration. The advantages of such a system 
are obvious. The policemen on duty will be able to quickly 
get assistance from the stations, and a record of their 
movements will necessarily be kept, as the men will be 
required to report at regular intervals during their patrol 
to their particular station. It is intended later to devise a 
means of communication from the station house to the men 
on duty, and ultimately other parts of New York will be 
similarly equipped. For the information of the police 
authorities in this country we may say that the annual 
rental for the 660 telephones to be installed in Manhattan 
will be £4,171, a really small outlay in comparison with 
the valuable facilities gained. | 

New York Subway Cars.—lilustrations are given 
in the Street Railway Journal showing the principal features 
of the electric cars which are being constructed for service 
in the new subway in New York. From a view of the 
interior of one of these cars one concludes that they are 
very similar in design to those ou the Central London 
Railway, but in construction there are several valuable 
features noticeable which represent an advance on the 
older type of car The length over platforms of the 
new cars is about 50ft., and over саг body 42ft. 7in., 
with a width of between 8ft. and 9ft. The chief point 
about the construction of the car bodies is the means 
adopted for protection against fire. For example, the 
floors are double, with asbestos roll felt sandwiched 
between, and the floor sheathing is of white pine, com- 
pletely covered on the underside with jin. asbestos transite 
board. Also, all parts of the car framing, flooring, and 
sheathing are covered with fireproof compound. These 
precautions to secure safety from fire extend to the arrange- 
ment and installation of the electrical apparatus and elec- 
trical wiring For the lighting circuits a flexible steel 
conduit is used, and a special junction box has been 
designed. On the side and upper roofs over these con- 
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duits for the lighting circuits a strip of sheet iron is 
securely nailed to the roof boards before the canvas is 
applied. The entire under portion of the car flooring 
is covered with electrobestos, and the wires are carried in 
ducts moulded into suitable forms made from the same 
material The pump box under the car is lined with steel. 
Special precautions have been taken with the installation 
of the wires, the specifications calling for—first, a layer of 
paper, next, a layer of rubber, then a layer of cotton satu- 
rated with a weatherproof compound, and outside of this 
a layer of asbestos. The hangers supporting the rheostats 
under the car body are insulated with wooden blocks, 
which are subjected to а special process, being dried out in 
an oven and then soaked in an insulating compound and 
covered with jin. transite board. The rheostat boxes 
themselves are also insulated from the angle iron support- 
ing them. Where the wires pass through the flooring they 
are hermetically sealed, to prevent the admission of dust and 
dirt. In many of these particulars the new cars show a 
valuable advance on previous practice, and with so many 
precautions against the dangers of fire the chances of a 
disaster such as recently occurred in Paris may be regarded 
as practically nil. 

Electric Lighting of Paris.—Now that the public 
excitement in connection with the recent disaster on the 
Paris underground railway has more or less subsided, the 
energetic Parisian has found time to once again turn his 
attention to a subject which at least is as important as 
the question of possible reforms in the working and 
management of the Metropolitan Railway. The lighting 
of Paris is a problem of which the Municipal Council may 
well fight shy, for it is beset with difficulties and complica- 
tions which have more than once been alluded to in this 
journal. True, the final question will not require to be 
definitely decided for some two or three years, but the 
important question as to whether the municipality will 
take the responsibility for the lighting of the city streets 
on its own shoulders when the private concessions fall in, 
is one which calls for early consideration. It is common 
knowledge that in the French capital the electric light 
companies, as well as those supplying electric power only, 
have no monopoly, and almost without exception the con- 
cessions expire between 1907 and 1910. There are two 
courses open to the municipality—either to renew the 
contracta, or to combine the several undertakings and 
place them under municipal control. In the city 
itself there is a strong feeling that the latter course 
should be adopted, but the Prefect of the Seine, who, 
to a certain degree, has a right of veto, is said to be 
examining other proposals. The question assumes greater 
importance in the light of the fact that during the last 
few years the electric light has been making steady progress 
in Paris. The correspondent of the Financial Times in that 
city sends his paper some information with regard to this 
progress, in the course of which he says that there are six 
companies in existence, as well as a municipal plant for 
supplying the central markets, and in 1897 these seven 
installations furnished current for 11,800 arc lamps and 
416,000 incandescent lamps. On Jan. 1 last the number 
had increased to 17,830 arc lamps and 1,250,700 incan- 
descent lamps, irrespective of those in the railway stations 
and private factories. Of the 17,830 arc lamps, only 1,910 
are used for street-lighting and municipal buildings, together 
with 6,470 of the 1,250,700 incandescent lamps. There is 
little doubt that the increase is likely to continue on a 
progressive scale, but a difficulty in the way lies in the fact 
that owners of flats have to run to considerable expense 
when they wish to have the electric light in а house not 
connected with the mains, 


Electrical Progress in Russia.—It is only within 
the last few years that Russia has shown any great desire 
to advance in matters electrical, but one notable feature of 
the progress which has been made is the extensive use of 
electricity for motive power in factories and works. A 
consular report from Odessa throws an interesting light on 
what has been done in this direction and what is going 
forward at the present time. Thus we find it stated that 
the use of electricity for the distribution of motive power 
is spreading, and to-day practically all the machine works 
of Russia have adopted this method. Enormous central 
stations have been erected at places where such factories 
exist, but up to the present electricity has scarcely 
been used at all for the transmission of energy over 
great distances. Mention is again made of projects which 
are under way to utilise the waterfalls of Marva and 
Imatra for this purpose. In reviewing the position of the 
electrical industry in Russia some 12 months ago we 
referred to these schemes, but it does not seem that much 
progress has been made since. However, the Government 
has granted a concession to a company to supply power to 
St. Petersburg from the Volhoy rapids, and the scheme is 
estimated to involve a cost of nearly three millions sterling. 
It is proposed to transmit energy over a distance of 188 miles. 
Another scheme is to use the colossal force of the Dnieper 
cataracts for the generation and transmission of electrical 
energy. Electrotechnical appliances will have a great 
future in Russia, and the home factories are unable to 
supply the demand. There are many Russian factories, 
however, which produce cables and insulated conductors at 
St. Petersburg and Moscow. Chief among thege is the 
Siemens and the Riben establishments, both of which pro- 
duce cables which compare favourably with the foreign 
articles. Accumulators are also manufactured in various 
towns in Russia. There are a number of large establish 
ments in St. Petersburg which produce accumulators of 
original design, or after the best known foreign models, 
such as the Julien, the Tudor, and other types, and the 
importation is small. Such appliances as circuit breakers, 
commutators, and rheostats, as well as fittings for lamps, 
are also manufactured in Russia, but not nearly 
enough to supply the demand. Measuring and count- 
ing instruments are scarcely manufactured at all in 
Russia, although the demand for them is enormous, 
especially of late, since central stations have been con- 
structed in a number of towns. These instruments are 
imported from France and Germany. The manufacture 
of porcelain insulators and of porcelain appurtenances in 
general 1s so largely developed in Russia as to completely 
satisfy the home demand, and no insulators are imported. 
Incandescent lamps are not manufactured in Russia at 
present, owing to the strong foreign competition. Most of 
the arc lamps also are imported, principally from Germany. 
One branch of the electrotechnieal industry is fully 
supplied by the home manufacturers, and that is the 
signalling and telegraphic apparatus in use on tbe 
railways, to indicate whether the line is open or closed. 
As regards telegraphic appliances proper, some are manu- 
factured in Russia and some come from abroad, chiefly 
from Sweden and Germany. It will thus be seen that the 
demand for electrotechnical apparatus and machines in 
Russia is relatively but little satisfied by the home manu- 
facturers, and the progress in the application of electricity 
for transportation, manufacturing, and domestic economy 
will undoubtedly enormously increase the market for 
foreign appliances. The above information will, no doubt, 
prove of considerable value to manufacturers of electrical 
apparatus in this country, and should serve as a useful 
guide to the demands of Russia in their business relation 
with that country. 
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NOTES ON THE THEORY AND WORKING OF 
ROTARY CONVERTERS. 


BY W. ROGERS. 


In the following short article the writer has attempted 
to bring together a few notes on the rotary converter, a 
machine which has done much towards making it possible 
to combine the advantages of alternating-current trans- 
mission and continuous-current working. The rotary 
converter may be used for converting alternating currents 


of one, two, or three phases into continuous currente, or 


vice vers. Its armature has but one set of windings, 
connected to a commutator at one end, and at the other 
end tappings from the windings are taken to two, three, 
or four slip rings, according to the nature of the alternating 
current, is one set of windings receives the incoming 
primary current, at the same time generating the secondary 
current. Converters in a simple form have been known 
for some years. One of the earliest types took the form 
of a two-pole Gramme machine, the armature windings 
being eonnected up at опе end to an ordinary commutator, 
and at the other end to two slip-rings, these rings being 
connected to two points on the winding at opposite ends of 
a diameter, the machine acting as a sinele pias converter. 
If there had been three sliprings connected to three 
symmetrical points on the winding, the machine would 
have acted as а three-phase converter. Fig. 1 is a table 
showing the relation between the number of slip-rings, the 
nature of the alternating current to be put in or taken out 
of the converter, the angles between the points on the 
windings which are connected to the slip-rings, and the 
voltage ratio. 


No. of | Angle between connections | Nature of А 
rings. f. to slip-rings. current. voltage ratio; 
Bingle-phase. A 
2 
Two-phase. Ad. 
92 
Three- phase. П N3 
J/2 


Fre. 1. 


We will now consider the relation between the currents 


and voltages on the continuous and alternating current 
sides respectively. Tho actual effective voltage of the 
alternating side of а converter, supplied on the continuous- 
current side at а constant pressure of 100 volts, equals 


100 = 70:7 = 707 times the continuous-current E. M. F., this 


/2 


m the case with a single-phase converter. 


e voltage on the alternating side with а three-phase 
converter = continuous E. M. F. x ‘707 sin 60deg. = 
1.е., single-phase voltage - 0950), 


and three-phase voltage = ED x 55 
2 


Nature of current, |, ^" 0108. | —-Amperes— | -Amperes in Das 


Max. | Eff. Arm. Rings. Max. 
Continuous 100 100 50 100 | 100 
Mono-phase ......... 100 7071 | 100 70˙7 200 1414 
Two- phase 100 70-7. 707| 50 100 7077 
Three-phase ......... 86°6 | 6123; 77 | 545| 133 94:35 
Fic. 2. 


Fig. 2is & table showing the respective values of the 
maximum and effective voltages, also the relative values of 
the currentes in the armature and line during the conver- 
sion of a continuous current into an alternating current of 
one, two, or three phases. The currents in this tuble are 
obtained when the circuit is non-inductive. In the case of 
an inductive circuit there will be a phase difference in the 
currents, consequently there will be wattless as well as 
working currents, and for an equal output of power, the 
values in columns 4 to 7 in the table must be increased by 


-707x 5 
2 


dividing them by the cosine of the angle of lag. If the 
continuous current supplied = 100 amperes, the effective 
value of the alternating current = 100 x це = 1414 
amperes, if the current follows a sine curve. If the effective 
value of the current = 141:4 amperes, ite maximum value 


= 141 x 42 = 200. 

Although, as already stated, it is possible to obtain con- 
verters for single, two, or three phase currents, as the two 
former types are not often met with, it will only be 
necessary to pass a few remarks on them. In the case of 
the single-phase converter, it has several disadvantages 
when compared with the two or three phase type—firatly, 
it has considerable variations of armature reaction, which 
is a most important point in the running of converters ; 
secondly, a greater and more unequal heating; thirdly, it 
is not self-starting from the alternating-current side; and 
fourthly, it causes a periodic fluctuation in continuous 
current. In the two-phase converter the heating is more 
equally distributed through the armature, and there is not 
so great a tendency to cause fluctuations in the continuous 
current ; also it has a great advantage over the single-phase 
converter in being self-starting. On account of these 
distinct advantages it is more often met with in power 
transmission schemes than the single-phase type, but both 
types are a long way behind the 5 type, which 
we shall now consider at some length, although some of the 
following remarks apply to all three types of converter. 

There are three different E. M. F. s to be taken into 
account in a converter: (1) the impressed E.M.F. on the 
LARA ; (2) the eounter E.M.F. induced in the oon- 
verter by the armature revolving in the etic field, 


| which is 55 to the field excitation; (3) the E. M. F. 


consumed by impedance, representing the lost volts due to 
the reactance and resistance of the armature. The impressed 
E M.F. depends upon the о at the terminals of the 
generator. The counter E.M.F. depends upon the field 
excitation, and is constant at all loads. e E.M.F. of 
impedance is proportional to the current, and varies with 
the load. Work done by a converter is equal to the pro- 
duct of the current taken by it, and the projection of the 
counter E.M.F. on this current. At no load this current is 
at right angles to the counter E.M.F. 

The input of a converter equals the product of the 
5 E. M. F. and the projection of the current on it, 
and if we assume no energy is consumed the current is in 
quadrature with the impressed E. M. F. Now, at any moment 
we have three separate E. M. F. s in the system, their sum 
being always zero; also at any instant we have impressed 
E M.F. = counter E. M. F. + E. M. F. of reactance. As the 
counter E. M. F. is less than the impressed E. M. F. when 
the converter is under-excited, the E. M. F. of reactance 
must be in phase with it, and since the current is 
always 90deg. ahead of the E. M. F. of self. induotion, 
it must be 90deg. behind the impressed E. M. F., aud 
consequently be lagging. Should the field excitation be 
increased, so that the counter E.M.F. is higher than the 
impressed E.M.F., the E.M.F. of reactance must be in phase 
with the impressed voltage. In this case the current 
becomes a leading current. 

As regards the excitation of “ converters,” they may be 
either A ate or compound wound. The shunt type is 
chiefly used for lighting work. It does not admit of phase 
control, but maintains а constant wattless current at all 
loads, with constant adjustment of the field. Its power 
factor is the same for all loads, but changes with various 
loads when there is any variation in the reactance of the 
supply circuit. As the pressure on the continuous-current 
side falls with the load owing to the C R loss, it is neces- 
sary to use converters having compound excitation when 
running on widely varying loads, such as are met with in 
tramway practice. With this type of converter the pres- 
sure on the continuous-current side may be maintained 
constant, or made to increase with load, as with an over- 
compounded continuous-current machine. The compound 
field is во proportioned that at no load it is under-excited. 
When this is the case the E.M.F. of the converter is less 
than the impressed E.M.F., and the current in the line is 
made lagging. This increases the E.M.F. of self-induction, 
cutting down the voltage of the system, Excitation increases 
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with the load, and the counter E.M.F. is also increased, 
thus bringing the impressed E. M. F. and current into phase. 
This is followed by а rise in the voltage at the receivin 

end and also on the continuous-eurrent side. At full load 
the counter E M. F. is greater than the impressed E. M. F., 
consequently the current leads and the voltage reaches a 
maximum. From this is derived the fact that a leading 
current raises while a lagging current lowers the pressure 
at the terminals of a converter. The power factor of a 
compound-wound converter, excited for a factor of unity 
at full load, is not so good when running light. To obtain 
10 per cent. over-compounding, the fields must be excited 
to give a factor of unity at about three-quarter load. The 
current for compounding in а converter must lag on light 


ONE PHASE 


Fre, 3. 


loads and lead on heavy loads. This requires a large 
amount of reactance, and it will, therefore, be seen that 
self-induction, which is supposed to be the bugbear of 
alternate-current working, owing to the drop in volts it 
causes in the system, is absolutely necessary for the satis- 
factory running of converters, as it raises the pressure 
with increase of load. A converter may be made to take 


| 


SINGLE PH\ASE ШЕН PRESSURE 


Fie. 


a leading or lagging current by altering its excitation, and 
therefore its counter E.M.F. By altering the shunt field 
and putting choking coils in the alternating supply circuit, 
the machine may be made to take a lagging current on 
light load. As the load increases, the compound winding 
increases the excitation, and this diminishes the lag of the 
current, thus increasing the pressure on the slip-rings, 
which is followed by a rise in pressure on the continuous- 
current side. When full load is reached, the alternating 
current is leading, and the continuous-current pressuro will 
have increased in proportion to the increased pressure on 
the slip-rings. 

Although the rotary converter possesses similar charac- 
teristies to those of the synchronous motor and the con- 
tinuous-current generator, these facts do not tend to 
simplify the complications met with in its working. As the 
pressure between the slip-crings is always a definite per- 
centage of the pressure on the continuous-current side, 
being about 61 per cent., it is necessary to insert step-down 


SINGLE PHASE LOW PRESSURE 


transformers between the slip-rings and the high-pressure 
"bus bars. Whatever the voltage of transmission may be, 
it is transformed down to about 330 volts by means of 
three separate transformers having a mesh connection on 
both high and low tension sides. The advantage of this 
mesh connection is that in the event of one of the trans- 
formers developing a fault and blowing its fuse, the other 
two will continue to supply three-phase currents to the 
converter, which will enable it to be kept loaded (although 
under its full power) until the faulty transformer has been 


replaced. Ав the two transformers will be overloaded 
during the period of emergency, the increase of. heating 
must be carefully watched. Owing to the fact that the 


ratio of the continuous-current E.M.F. to the alternating 
impressed E. M.F. is constant, there is a difficulty in regulat- 
ing the continuous-current side of a converter. As the 
pressure on either side is independent of the field strength, 
regulation cannot be effected by varying the excitation. 
There are several ways of varying the continuous-current 
E.M.F., but they all work on the same principle—namely, 
that of altering the pressure applied to the slip-rings. When 
the load is fairly steady a shunt-wound converter is used, 
and hand regulation is resorted to, but in the case of a 
varying load hand regulation is not effective, and must 
give way to automatic regulation. There are several ways 
in which hand regulation may be effected : (1) By inserting 
a choking coil in each pe which method has the dis- 
advantage of UN TUR the power factor of the supply. (2) 
Altering the ratio of transformation of the transformers 
supplying the converter, by means of a special switch. This 
method is expensive, inasmuch as it requires a special 
winding of the transformers. 

Another method is that due to the Allgemeine Company, 
and consists of a small alternator mounted on the converter 
shaft, its armature windings being connected in series with 
those of the converter. The small alternator acts as a 
booster, and may be made to add or subtract volts to or 
from the supply mains by adjusting and reversing its 
excitation. This method is also expensive, and is only 
used when heavy currents are deali with. 

The best method of hand regulation, and that most 


FUEL: 
Ald Ld 


RI REVERSING SWITCH 


4. 


commonly used, employs a small boosting transformer, 
known as an induction regulator, in each phase. Fig. 3 
shows one form of this apparatus, which consists of a 
stationary iron core, C, connected in series with one phase. 
Inside this is placed a moving core, B, carrying a primary 
winding connected across one phase of the supply mains ; 
this core is capable of being turned through 180deg. The 
secondary voltage is at its maximum when the core is in a 
vertical position, and falls gradually as the core is turned 
round, finally becoming zero when the ‘core is horizontal. 
When the core is in this position, the fields due to the two 
windings neutralise one another. If the core is still turned 
further round, the secondary voltage rises again in the 
opposite direction, consequently the regulator may be made 
to add or subtract volts In the case of a three-phase 
converter, one of these regulators is required in each 
phase, the handles of each being interlocked, so that 
the voltege may be equally adjusted in each phase at the 
same time. Ou account of difficulties connected with 
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insulation, inductor regulators are always connected in 
the secondary circuits of the step-down transformers. 
Such an apparatus is inexpensive, and is very effective, 
giving a range of about 5 per cent. both ways, at the same 
time being unlikely to get out of order, having no contacts. 
A more efficient form of regulator, due to Mr. M. B. Field, 
is shown in Fig. 4. The secondary of each transformer 
carries а few extra turns, which are connected through a 
small regulating switch to the windings of а small auxiliary 
transformer whose secondary winding is in series with the 
low-tension circuit, adding or subtracting a small voltage 
to this circuit as desired. We shall now consider a method 
of automatic regulation which is used in connection with 
the compound-wound converter. It consists of introducing 
a certain amount of self-induction between the secondaries 
of the step-down transformers and the slip-rings by means 
of choking coils. 
excitation controls the phase relation existing between 
the alternating current flowing into the converter and 
the voltage at its terminals. e have already seen that 
the excitation necessary for а power factor of unity varies 
with the load, the eurrent being in phase with the voltage. 
Should the excitation be too small to give a power factor 
of unity at any particular load, the supply current lags 
behind the voltage; if the excitation is too great the current 
leads the volts, and the power factor is again less than 
unity. The effect of this is to cause the voltage across any 
self-induction in the circuit to vary in phase with the 
voltage of the supply, which in turn varies the voltage 
supplied to the slip-rings. 

Comparing the methods explained above for regulating 
the pressure on the continuous-current side, it will be seen 
that iu the case of the shunt-wound converter running on 
a lighting circuit very good regulation can be obtained by 
employing induction regulators worked by hand in accord- 
ance with the varying load. For traction work the employ- 
ment of the compound converter in whieh regulation is 
effected by means of lagging and leading currents, is to be 
preferred on account of the wide variations of the load. 
Ав the running of converters presents some difficulty, 
owing to the special character of the machines and regulat- 
ing devices, it might be well to say a few words on their 
starting. А converter may be started up by applying an 
alternating current to the slip-rings or a continuous current 
to the commutator. When it is started up on the alter- 
nating side, it must first be run up to speed in the same 
way as a synchronous motor-generator. In some cases a 
small induction motor is coupled to the converter shaft, 
the high pressure being simply switched on to it when 
starting up. They are also sometimes started up by 
synchronous motors. А converter may be started on the 
continuous-current side in the same way as a shunt motor. 
The fields should be fully excited, and a resistance placed 
in the armature circuit at starting. When the machine is 
running at full speed it is synchronised with the alternating 
supply ; then the field switch supplying the excitation for 
starting is opened, and the switch supplying ite own field 
closed. In starting up from the alternating side there is 
some difficulty in finding out the polarity on the con- 
tinuous-current side. his is because the converter 
depends for its excitation upon the polarity that its 
commutator has at the moment it is synchronised. If the 
station plant includes two or more converters, and the 
first machine comes up with a wrong polarity, it ma 
be allowed to run until the second one is 5 
The second machine can then be given any desired 
polarity by using the first machine as a source of con- 
tinuous current. Then from the second one the polarity 
of the first machine may be reversed, the second machine 
being then shut down. When the machines have heavy 
armatures, it is best to control the polarity of the first 
machine when it is started from the alternating side. As 
the machine approaches synchronism, the needle of the 
continuous-current voltmeter will vibrate rapidly about 
the zero mark with a short swing. These will be followed 
bya few slow long swings in opposite directions from the zero 
mark. Near the maximum point of whichever of these 
swings is in the direction of the desired polarity, the ficld 
switch should be closed, when the machine should excite 
itself, if the terminals have the correct polarity. If the 


The action depends on the fact that the. 


field is put on when the needle is on the wrong side of the 
scale, the polarity of the converter is reversed, whieh means 
that it must be synchronised again. To ensure the machine 
being synchronised at t*- right pole it is well to have 
an indicator on each continuous-current panel, so that 
the polarity may be checked before the machine is con- 
nected to the continuous-current ‘bus bars. These remarks 
only apply to a self-exciting converter. If the machine is 
excited off the bus bars, which is eeldom the case, it will 
pull itself round to the correct polarity if it has been 
synchronised at the wrong pole. When a converter is 
driven from the continuous-current side it runs as a shunt 
motor, consequently its speed depends on the field strength 
and also upon armature reaction. When a lagging current 
flows from the alternating side the armature reaction reduces 
the field strength, consequently the speed rises. Ав this 
armature reaction is always considerable when the converter 
delivers an alternating current, the armature is liable to 
wide variations of speed as the load varies, and may easily 
reach an excessive speed unless special means are taken 
to prevent it. With the Westinghouse type of converter 
for delivering an alternating current is provided a small 
exciter having an unsaturated field, so that any slight 
increase in its speed causes a marked increase in the 
voltage it generates. Should the speed of the converter 
increase, its field is greatly strengthened, thus preventing 
uny further rise in the speed. When a converter is 
supplied with power on the alternating side, it runs as a 
synchronous moter, keeping step with the main alternators. 
Any change in speed of the latter will similarly affect the 
converter. Sometimes these variations in the supply 
circuit are so rapid that the converter cannot follow them, 
and the result is a pulsation in speed known as “hunting ” 
is set up. This has the effect of causing a fluctuation in 
the pressure on both sides of the converter, making it 
impossible to obtain constant pressure on the continuous- 
current side, at the same time causing sparking and flashing 
over on the commutator, besides throwing the converter out 
of synchronism if steps are not taken to check the “hunting.” 
There are several conditions of working which tend to 
cause hunting, and they may be briefly enumerated as 
follows : (1) a difference in the E.M.F. waves of the gene- 
rators and converters; (2) employing machines haviog a 
strong armature reaction and working with under-excited 
fields, or machines having a high momentum ; (3) employ- 
ing engines having an unequal turning moment. In check- 
ing thie tendency to “hunt,” some means must be devised 
for damping the oscillations or speed variations set up in 
the armatures through the above-mentioned causes. This 
may be brought about by (1) working with over-excited 
fields ; (2) lessening the amount of distortion of the fields 
by means of damping coils. As used in Westinghouse 
converters, the damping coils consist of copper strips 
bridging the poles from horn to horn. Eddy currents are 
induced in these strips (by the action of the leading and 
lagging armature currents), dnd these have the effect of 
preventing the distortion cf the main field. At the same 
time they tend to steady the speed of the generating 
machines. 

A very important question in connection with converters 
is that of parallel running. Although their tendency to 
“hunt” has something to do with this question, there are 
other points which must be considered. Although parallel 
running of these machines i3 possible, it will be readily 
understood that the best results are obtained when they 
are running on independent circuits. Converters may be 
run in parallel on the continuous or alternating current 
sides, but when they are required to be operated in parallel 
on both sides they must be provided with a separate 
group of step-down transformers for each machine, 
the low-tension leads being kept quite separate. This 
is to prevent what are known as parasitical currents 
being exchanged between the two machines, as a result 
of a difference in the wave-forms of their counter E.M.F.’s, 
and which would be the cause of one machine giving a 
larger current from its positive brush than that going in at 
its negative brush, and vice versi in the case of the other 
machine. In practice the necessity for using another group 
of three transformers is done away with by winding each 
unit forming the group of three step-down transformers 


| THE ELECTRICAL ENGINEER, SEPTEMBER 11, 1908 398 - 


with an additional secondary winding. The connections 


are similar to those on the alternating side of the diagram 
shown in Fig. 5, which represents the arrangement of 
connections for the parallel running of two converters on 
the alternating side, the continuous-current sides supplying 
current to a three-wire network. Under these circum- 
stances it is 


the slip-rings cannot be paralleled, as the connection 
y exists on the continuous-current sides. We shall 
now consider the question of the frequency at which it is 
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impossible {о run а number of con- 
verters in parallel on the alternating side, because 


and V a voltmeter on the continuous-current side. Another 
ammeter not shown in the figure. must be put in the field 
circuit, so that the exciting watts may be found. А! is an 
ammeter and V! a voltmeter on the alternating side. R is 
an adjustable resistance, and Q a three-phase rheostat used 
as a load. W! and W? are wattmeters, and S a three-pole 
switch. : Readings of the instruments are taken for several 
different values of speed and load, the efficiency being 
calculated in the following manner : 

Total watts put in = A V + С? r, where C? r = exciting 
watts. 
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desirable to run converters. The limit of successful opera- 
tion is about 40 cycles. With а higher frequency good 
parallel running becomes impossible, as the machines have 
а great tendency towards "hunting." Parallel running is 
always more satisfactory when the machines are operated 
at a low frequency, because the phase difference between 
the E.M.F. waves of the machines is not so large, also a 
high frejuency requires a large number of poles on the 
converter. For the reasons mentioned above а frequency 


Total watts given out = W! + W. 
.. Watts lost in converter = (A V + C? т) - (W! + W)). 
W!+W? 


*. Effici of ter = * 100. 
ciency of converter = |. com 
1 
The ratio of conversion = 1; x 100. 


In this test the machine is run as an inverted rotary— 


of 25 cycles has been fixed as a standard for converters, | i.e., it is converting from continuous to alternating current. 


but they are generally operated at about 30 to 55 cycles 
when the whole output of the station is not absorbed by 
converters, as such a low frequency as 25 cycles is undesir- 
able for the working of motors and transformers, lighting 
work being quite out of the question. There are a 
few special points in converters which should not be over- 
looked. As the motor and generator currents overlap in 


Fie. 
the armature conductors, the latter may be of small section 


for a given output. In consequence of the armature 
reaction being neutralised, it is possible to use a large 
number of conductors on the armature ; for the same reason 
it is unnecessary to shift the brushes during variations of 
load. The efficiency of a converter is practically the same 
as that of в continuous-current machine of similar type and 
capacity, and depends to some extent on the frequency 
of the supply alternating current. In large machines it 
varies from about 90 per cent. half load to about 94 per 
cent. full load. An example of an efficiency test of a 
converter might be of interest, Fig. 6 being а diagram of 
the connections necessary for such a test. A is an ammeter 


From the results of the test an efficiency curve may be 
plotted having values of (Ў! + W?) as abscisse and the 
corresponding values of efficiencies as ordinates. 

In conclusion, it might be well to consider the advantages 
and disadvantages of the rotary converter as a transformer for 
alternating and continuous currents. Among its advantages 
may be mentioned: (1) a large overload capacity ; (2) high 
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efficiency ; (3) relatively low cost and high power factor. 
In comparing the cost of rotary converters with other forms 
of transforming machinery, it must not be forgotten that 
step-down transformers must be provided, which increase 
the cost and lower the efficiency of transformation. The 
disadvantages of the converter are: (1)- sensitiveness 
in parallel running; (2) necessity of using complicated 
regulating apparatus and switchgear ; (3) requires skilled 
attendance ; (4) to obtain satisfactory working it must be 
operated by currents of low frequency, which are undesir- 
able for use in other forms of transforming apparatus, 80 
far as economy in copper is concerned. Notwithstanding 
these disadvantages, the rotary converter will continue tq 


+, 
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play a very important part in the working of the large 
power schemes which are springing up all over the country 
in connection with electric traction and the supply of elec- 
trical energy in bulk. pi 


— — — 


SOME NOTES ON THE DESIGN OF MAGNET 
SYSTEMS FOR CONTINUOUS-CURRENT MACHINES. 
BY T. SQUARE. 


Before we can begin designing the magnet system for a 
continuous-current dynamo or motor we must first decide 
upon the number of poles which we propose to use, the 
effective polar embrace, and the maximum flux which will 
be required per pole. These questions are almost entirely 
dependent on the design of the armature, so we will only 
dwell shortly upon them here. The best number of poles is 
determined mostly from three considerations : 

1. Good Commutation.—In order to satisfy this, or, rather, 
to get the best result possible, the number of turns per 
armature coil should be kept as low as possible, preferably 
one. This means where the number of turns per coil 
exceeds this figure the number of poles should be reduced. 
Of course, if the commutation constants are already 
sufficiently good, we need not give so much weight to this 
consideration. | 
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2. Col. — The cost price of a machine may be roughly 
divided into two parts — cost of materials and wages. In 
large machines the former is by far the greater proportion 
of the total; in small machines the reverse is the case. 
Now, a large number of poles inereases the work required 
to construct the machine and hence the wages, and decreases 
the cost of materials. A small number of poles works in 
exactly the opposite way, hence we should use a large 
number of poles on a large machine and vice versd. The 
best number from this point of view can only be found by 
working out a number of cases and seeing how the coat 

es. 
5. Weight.—For some purposes weight is of great 
importance. To get a light weight we must obvious go 
for a large number of polss, thus reducing the weight of 
both armature and magnet system. | 

In order to determine the effective polar embrace, we must 
plot the flux densities in the air-gap at various points alon 
the pole-pitch when running at no load and full load, an 
we shall probably get curves something like those shown 
in Fig. 1l. These curves can be obtained experimentally 
from similar machines already made, by measuring the 
volts between each two adjacent commutator bars all along 
a pole-pitch by means of two exploring brushes fixed just 
one commutator bar pitch apart. This voltage can best 
be read by balancing it against a potentiometer; in this 
case no current flows through the exploring brushes, so 
there is no voltage drop due to chattering and sparking, 
and very steady readings can be obtained. These voltages 
should be expressed as flux densities and the results plotted. 
The distortion of the full-load flux distribution curve i8, 
of course, due to the armature reaction. In order now to 
find the effective polar embrace, find the area of these 
curves and divide by the maximum height. The ratio of 
the dividend to the pole-pitch (A B) gives us the effective 
polar embrace required. In other words, it is the amount 
which the line A B has to be squeezed up to give а per- 


fectly square wave, with a height equal to the maximum 
height of the wave, and area equal to its area, as shown 
dotted in Fig. 1. The effective polar embrace does not 
vary very much between no load and full load, and for all 
loads with average machines it lies between ‘65 and ·75, 
according to the design of the pole tips and shoes. This 
value may also be calculated from the drawings of the 
machine, but the operation is rather long and will not be 
gone through here. In alternators with a sine wave of 
ux the calculation is easy. We have, as in Fig. 2, 


т т 
Area of sine wave = 2 |? у а-а? віп z dz 
0 0 


s 2 (оов? - сов 0) = -2(0-1) 


= 2 
and maximum height = 1. Effective polar embrace 


= Ê = 636, 
т 


If we work out the net area of the teeth under 
each pole and multiply it by the effective polar embrace, 
we shall get the effective tooth area. If we take any 
flux per pole and divide it by this area, we shall get the 
maximum density the teeth reach. This determines the 
iron loss of the armature, and also the excitation ampere- 
turns required to drive this flux through, since they also 
are determined by the maximum density reached. . 


The normal working flux per pole is determined from 
a great many considerations, but with average modern 
designs the densities in the teeth come out very closely 
to those given in the table below. These figures, there- 
fore, form a very good basis for design. Having deter- 
mined the flux per pole from the product “ effective tooth 
area times density in teeth per unit area,” we proceed to 
calculate the sections of poles and yoke required in order to 
give densities there also in agreement with the table 
below. 

I.—TABLE or FLUX DENSITIES IN MAGNET Systems IN LINES PER 


SQUARE OENTIMETRE. 
7-—Yoke density. 


Diameter Maximum 
о tooth Pole Cast 
armature density density. Oast steel. iron 

Inches per sq. em. | 

4to 8 16,000 13,000 13,000 6, 

8 to16 16,000 to 19,000 15,000 to 14, 000 13,000 to 14,000 6,500 
16 to 24 19,000 to 21, 000 14,000 to 14,500 14,000 to 14, 500 7,000 
24 to 40 21,000 to 22,000 14,500 to 15,000 14,500 7,500 
labore 22,000 to 25,000 15,000 14,500 1,500 


The tooth density given above is the “apparent”; the 
“real” density is slightly less, owing to some of the flux 
passing through the slots, instead of it АП, as we have 
assumed, passing through the teeth. This correction is, 
however, not of very great importance in determining the 
normal working flux per pole, so we will neglect it here. 

Before we finally work out the sections of pole and 
yoke required, we must remember that all the flux generated 
by the field coils does not cut the armature conductors. 
This is due to leakage, principally between the pole-tipe, 
the pole-flanks, and a little, perhaps, through the air-gap 
and along the tops of the teeth. For ease of calculation, 
however, it is assumed that all the leakage takes place 
between the pole-tips, whieh is approximately true. Under 
this assumption, the flux traversing the poles and yoke is 
the same at all points of the path. The ratio 
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Total flux in pole 
Total flux cutting armature conductors 


is known as the leakage coefficient of the machine. 

The normal working flux per pole which we have found 
above is the flux cutting the armature conductors, so that 
we must multiply this value by the | coefficient 
before dividing 16 by the permissible flux density in order 
to determine the i 0 section of poles and yoke. 

We can easily find the leakage coefficient of a machine 
4 simple experiment оп one which is similar in design 
o search coils, x and y, are wound as in Fig. 3, one 


Fic. 3. 


about one-third the way up the pole, where the maximum 
number of lines is linked, and the other on the armature, 
just spanning a pole-pitch. These two search coils are 
each connected to a ballistic galvanometer. The field 
current of the machine is then reversed, and the ballistics 
are deflected by an amount proportional to the number of 
lines linking the two search coils. The ratio of these two 
deflections will evidently give us the leakage coefficient 
required. The two ballistic galvanometers must have very 
long time constants—i.e., be heavily weighted—as the com- 
plete reversal of flux in а large magnet system may take 
some seconds. The following table gives the average 
results found from practice for the Leakage coefficients of 
several common types of magnet systems. 


II.— TABLE OF LEAKAGE COEFFICIENTS. 


JEE E 


15 to 12 14 to 12 155 to 12 16 to 13 
(С) i 
108 to 1715 1 12to12 1:08 to 1°12 


Type of Magnet System and Leakage Coefficients. 


Е. Arnold has isi the following formula for calculating 
the leakage cients knowing the dimensions of the 
magnet system, and the writer has found them to give 
resulte which are in close agreement with those found 
subsequently on the same machines by experiment, as 
shown above. 

We have H= i x total ampere-turns. 

Since practically all the leakage paths are in air, 


H- density of flux = Bux 
area 


Let M = total ampere-turns per pole. Then 


flux. 10 flux area 
ere — — zw od { h. 
М area d 41 M length OE AY ран 


If we neglect the magnetic resistance of the poles and 


yoke in comparison to that of the air-gap and armature 


teeth, we have that the ampere-turns acting across the 
pole-tips аге = 2 M. 

We can now split up the leakage flux as follows: 

1. Leakage Between Poles in a Circumferential Direction.— 
(а) Between the pole-tips: If we look at Fig. 4, noting 
the symbols given to the various dimensions, we shall see 
that the length of this path is a and that its area, since 
there are two tips to each pole, will be 2L À 

flux 2LÀ flux 4LÀ 


"arxsMT a,’ AH а 


Fie. 4. 
(b) Between the two flanks in а circumferential direction : 
In the same way | 
flux 2 L H 
dr M a 


The length of mean path a should be taken half-way up 
the pole, and the ampere-turns acting across the flanks 
vary from zero at the yoke to 2 M at the pole-tips. The 
mean value, M, is, therefore, taken in the above formula. 

. 9. Leakage Between the Ends of the Poles, as in Fig. 6.— 
(a) Between the pole-tips :. Take any strip dy. Its area is 
equal to dy xh. The length, assuming the path to be com- 
posed of two quadrants of a circle with centre at corner 
of the pole, as in Fig. 5, and the straight line joining 
them, will be О 

=Q * y. 


Fie. 5. 
Now, the ampere-turns . are 2 M, and there are 


four branches to this leakage path, one from each corner of 


the pole-face. Hence we have 


flux . area 
472M length 
GIC 
fl | d à 
ux y 
= 8 À 
ез 47M а + T y 
у=0. 


8 h тр-а 
zm 11xͤ 
т loge { Ы 2 а, ) 
(b) Between the pole ends: Here, again, we have four 
branches, but the ampere-turns acting vary from 0 to 2 M, 
the mean value being, therefore, M. We have, therefore, 
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total leakage flux 
A M 
LI 2 LH. 8h log, {1+5 P^ 
а, а т 2 а 
АН T p-a 
r log, {245 27°) 


2LH 


a 


Hence 


or, total leakage flux 4 LA x 
A r M а, 


h log $147 P- 40 log {1+7 2-1 
+6 log (147 ^ j+3H og { RE 
From this we find the total leakage flux, and 


Leakago coefficient mature flux + leakage flux. 
armature flux. 
We can now, therefore, determine exactly the section of 
pole and yoke we require. We will consider now a few 
points in connection with the 


MECHANICAL DESIGN OF THE MAGNET SYSTEM. 

First consider the poles themselves. These are always 
made of wrought iron or mild steel (very often of the same 
quality as the armature core plates) in order to keep the 
length of the mean turn of the field winding as small as 
possible. Wrought iron, mild steel, or cast steel being, 
roughly, of twice the permeability of cast iron, we can for 
а given ampere-turns run at twice the density, and so have 


1 1 i 
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Jg" гата 707 of the length of mean turn with roun 
poles. Poles can be either solid or laminated. If the latter, 
the poles are rectangular in section, and pole and pole “shoe” 
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are all punched out of one plate. The object of lamina- 
tion is to reduce the hysteresis and eddy-current losses 
in the pole-face. As each tooth passes in front of a 
pole it carries a bunch of lines or wave of flux with it 
across the pole-face. This sets up a variation of flux 
density in the pole-shoe, which, although its amplitude is 
smal], has a very high periodicity, and hence the resulting 
loss may amount to something appreciable unless reduced 
by lamination, as in the armature core. The effect pro- 
hably does not extend very far into the pole, but as it 
makes a simple construction many makers laminate the 
whole pole. In order to secure these poles to the yoke, 
it used to be thought necessary to tap the thread into 
which the bolts were to be screwed in a key on to which 
the plates were threaded, as shown in Fig. 6. It is, how- 
ever, quite strong enough if the holes are drilled and 
tapped straight into the laminations. 

The best construction is, however, the writer considers, 
to have a solid round pole cast into the yoke, or cast with 
it, and having à laminated pole-shoe screwed to its face 
with counter-sunk screws (Fig. 7). By this armngement 
we get even a smaller length of mean turn, being the 
perimeter of a circle against that of a square at best, thus 
5 weight of field copper required in the same 
ratio. We also avoid fastening the whole pole to the yoke 
by bolts, and have only to screw on the comparatively light 


pole-shoes. Again, only so much of the pole is laminated 
as is affected by the variation of flux density. The round 
bar iron which is used for the poles can always be obtained 
up to fairly large diameters, and needs no further machining 
except to be bored out when cast in place. This “‘casting-in” 
rocess has been universally adopted by the English Electric 
mpany, of Preston, and many other large firms. The 


poles when ready are built into the mould, and the yoke 
is run in around them. Of course, this construction only 
applies to cast-iron yokes. If the yokes are of cast steel, 
the poles should be cast with them. 


(To be continued.) 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


617. In an alternating-current system genétating at 2,000 volts, with 
the outer earthed ut the works, where the area of supply is a 
scattered one and house transformers are used connected to the 
high-pressure mains, what is the best way of testing the insula- 
tion of these mains without disconnecting the transformers, so as 
to keep ahead and get warning of any faults which may be 
developing ‘—O. M. R. 

618. A 1-h.p. continuous-current motor, running at 1,200 revolutions 
per minute, drives a machine by means of gearing at the rate of 
100 revolutions per minute. This machine requires to have its 
direction of rotation reversed every two minutes. Describe some 
automatic arrangement controlling the motor by means of which 
these reversals can be obtained, — W. F. 8. 


ANSWERS. 


Question No. 609.—Can anyone tell me which is the best contact 
breaker to use on а medical induction coil, giving their reasons 
for thinking so 
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Best Answer to No. 609 (awarded 10s.).—The question 
asked by J. S. is extremely vague. Of the induction 
coils now made, 60 per cent. are for medical purposes of 
one kind or another. The factors determining the choice 
of contact breaker are: (1) The specific purpose in view. 
(This may be either (a) application of weak currents for 
nerve stimulation; (5) production of high-frequency 
oscillations ; (c) X-ray ark: 

Where batteries are employed, and a small medi 
for nerve stimulation is used, nothing can beat the ordinary 
hammer make and break, though certain points should be 
looked to in designing one. The hammer should be near 
the end of the core, the spring should be short and 
moderately stiff; it should have a piece checked out near 
the support; the platinum should be near the centre of 
gravity of hammer. 
less than 16 S.W.G., the one on the hammer being larger 
than that on contact screw. The contact screw should be 
of fine pitch with a locking screw—without this the contact 
breaker will be most erratic (see Fig. 1). A contact breaker 
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of this kind with pure platinum contacts (not silver or 
nickel ав very commonly sold) will require adjustment, but 
seldom provided condenser is suitable. For very rapid 


A р 
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break Fig. 2 does well. It requires practically no adjust- 
ment, but is rather sore on the battery. А is a stiff steel 
strip, B is a lighter strip, both with platinum contacts. 
Both are in tension. This combination vibrates at a very 
high speed, and with small coils is not so painful or jerky 
as the ordinary contact breaker. 

(b) For the production of high-frequency currents, the 
contact breaker should have high speed and yet permit 
heavy currents to be used. The most satisfactory type for 
this is the mercury dipper. After years of experience I 
have found no other that can be used so long at a time with 
consistent results. If the design of this it should be noted 
that armature of motor should be light; all moving parts 
should be as light as possible ; contact to dipper should be 
positive, and not through oily crank or slipper; a powerful 
spring should aid in lifting dipper; thero should be plenty 
of mercury covered with 2in. to 3in. methylated spirit. 
Fig. 5 shows one such found most reliable by the writer. 
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Fia. 3 Part in Section. A, Motor; B, Glass Vessel with Mercury and 
Methylated Spirit ; C, Reg. Screw; D, Flat Spring. 


Many types, such as the McKenzie-Davidson шопо, 
use & segment or segments, as in Fig. 4. All these, how- 
ever, churn up the mercury, cannot be used long at a time, 
and require very frequent cleaning, besides being wasteful 
in mercury. 

(с) For X-ray work there are two cases to consider— 
sereen work and photography. For screen work the high- 
speed segment dipper, such as tbe McKenzie-Davidson, is 


(2) The voltage of Pupply. 
cal coil 


The platinum contacts should be not 


very suitable, as the screen is seldom required for lengthy 
periods and the illumination with the segment dipper is 
perfect. For photography, where penetration is most 
required, the slow but simple dipper is far and away the 
best. Fig. 5 with the motor slowed down is very suitable. 
For instantaneous work, however, nothing can equal the 
Wehnelt electrolytic break. Many of those on the market 
are very erratic and unreliable. The requirements are : 
(1) correct strength of acid; (2) plenty of acid ; (3) parte 
of massive size and non-corroding. The Wehnelt, however, 
is apt to smash tubes, and cannot be used more than a few 
seconds at a time. The writer has got over the difficulty 
гы connecting an ordinary dipper break in series with the 

ehnelt. е dipper then acts as a switch to the 
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Wehnelt, and the tube is/at least as long off as on, and 
therefore has time to cool. This arrangement has given 
excellent results, especially in cases where the supply 
voltage is 200 to 250. It is then economical, safe, and 
reliable. A special condenser on the dipper circuit is, 
however, advisable. 

In a busy practice with coils working four or five hours 
per day the great difficulty is to keep the contact breakers 
coal. All kinds of breakers have beef designed to get 
over this trouble, but with little success. The writer has 
designed and is experimenting with a break for continuous 
use. The first model consists of a glass tube about Ип. 
bore, with a bunch of platinum wires inserted at each side. 
To the branch shown is a small pump filled with mercury, 
while the end is connected to the high-pressure water-main. 
A jerk of the pump sends in some mercury, which is shot 
through with great violence, making and breaking contact. 
A grand spark is given, while no spark to speak of is seen 
at the break in the tube. Any one is at liberty to make 
and use this. Contact breakers using jets of mercury are 
very unsatisfactory, as they churn up the mercury into 
minute globules, which do not conduct, and later get 
choked up with oxide and carbonised oil. 


Wires 


To Seflirg 


Reservoir. 
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Finally, a word on contact-breaker motors. Most of 
them are simply toys. They should have well-insulated 
windings, not less than eight-section built-up commutators, 
carbon brushes not less than gin. square, or round com- 
posite brushes gin. diameter. Bearings should be phosphor 
bronze and renewable, with means for oiling ; parts requir- 
ing adjusting should be accessible, and lastly, but very 
important to be noted, the motor, if driven off the same 
circuit as the coil uses, should be thoroughly insulated 
from the dipping circuit.— POLYPHASE. 


Answer to No. 609 (awarded 5s.).—Premising that the 
induction coil is to be employed for physiological effects, such 
as the application of “shocks” to various parte of the 
body, there would appear little doubt but that the ordinary 
make and break at platinum contacts is the most suitable, 
all things being considered. The two methods in general 
use are making and breaking at platinum contact pieces, 
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or dipping a platinum wire in and out of mercury. When 
& comparatively large current flows in the primary circuit, 
as in coils used for radiography, where the current may be 
several amperes, some form of mercury make and break is 
desirable. With such a current, platinum contacts are 
very liable to tuse together and give trouble. In a medical 
coil, however, the current to be dealt with would be but a 
fraction of an ampere, and with well-mado platinum con- 
tacts and ordinary care there should be little difficulty in 
keeping the contact breaker in a satisfactory condition. 
Objections to the mercury form are that it is larger, and is 
not so conveniently portable as the ordinary spring and 
screw with platinum contacts. Although the mercury 
may be rendered more viscous if some silver is dissolved 
in it, to obtain the best results it is necessary to have 
a layer of alcohol on the surface of the mercury. 
Unless the mercury is covered with alcohol, the sparking 
soon sets up oxidation. In favour of the mercury form, it 
is claimed that the presence of the alcohol causes the inter- 
ruption to be more sudden, owing to the are being extin- 
guished so quickly, and that by having an adjustable 
weight on the rocking lever carrying the platinum wire, 
the rapidity of making and breaking the circuit is under 
control of the operator. These advantages, however, may 
easily be obtained with the other arrangement, as by 
placing the platinum rather low down the spring, as shown 


in figure, so that the spring takes a bend before actually 
breaking contact with the screw, break is very quick, and 
by adjustment of screw considerable variation may be 
obtained in the rapidity of the interruptions. If the form 
of spring is horisontal instead of vertical, as shown, the 
same result would follow by having contact nearer fixed 
end of epring. It would appear, therefore, that for a 
medical coil the ordinary spring with platinum contacts is 
better for the purpose than a mercury arrangement, on the 
grounds of being more compact, more portable, and at least 
as efficient. —M. М. 

Answer to No. 609 (awarded 58.).— One of the most 
simplest yet rapid type of contact breaker for large induc- 
tion coils is the Wehnelt interrupter, which is based on 
electrolytic action. In Fig. 1, & is a vessel containing а 


dilute solution of sulphuric acid, generally about one part 
of strong acid to ten of distilled water; p and a are two 
electrodes, which convey the current from the battery, S, 


through the electrolyte. The electrode, a, is a glass or 
porcelain tube through which runs a wire which is provided 


with a platinum point, k. The current from S flows through 
the primary coil, b, to the electrode a, and through the 
electrolyte, from 4, to the electrode p (which is merely a 
lead plate), and back to S. In this illustration k forms the 
anode and p the cathode. The current in flowing through 
causes an evaporation of the electrolyte to take place at 
k, by reason of the heat generated (Joule's law), thus 
causing an accumulation of steam and gas around the point, 
k. The steam and gas being bad conductors break the 
circuit ; at the same instant the interruption spark explodes 
the small quantity of mixed steam and and it flows 
upwards along the tube, a. The electrolyte then further 
surrounds the point, k, and the action is repeated. The 
heat necessary for the production of the steam and gas 
bubble arises partly by the heating of the particles convey- 
ing the current, but is especially due to the Peltier effect, 
which in electrolytic action on the anode causes an 


‘active development of heat to take place in certain 


circumstances, a cooling effect taking place at the 
cathbde. For this reason the tube, a, with its 
latinum point, k, must always be the anode in the 
Wehnelt interrupter. This type of interrupter is also 
made with two, three, or four anodes, held in a common 
arm, and these can be connected up together, or singly, 
and thus obtaining a different frequency varying from 
260 to 2,000 makes and breaks per second, which has a 
considerable advantage over the ordinary hammer contact 
reaker. 

Another consideration, owing to the high price of 
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platinum, is the rate at which it wears away, due to the 
sparking when the current is broken in the primary coil. 

is wearing is very much diminished in the case of a 
Wehnelt interrupter compared with that of the hammer 
type. On the other hand, the Wehnelt interrupter must 
not be overloaded or used too long without a rest, or the 
platinum pointe will become overheated and may melt. 

A modification of the hammer contact breaker is shown 
in Fig. 2, and is called the mercury interrupter, but is 
only suitable for smaller induction coils (not more than 
bin. spark). In this case the alternate switching in and 
out of the primary current circuit is effected by the dip of 
a metal point in mercury. With this device the current 
flows from the battery, S, to the primary coil, b, the 
electromagnet, g, the dip, ^, the mercury contact, (А апа 
back to S. The armature of the dip, h, is attracted, the 
metal point (generally of platinum) is raised out of the 
mercury, and thus the circuit is broken. When this occurs 
the magnet, g, releases the armature, and the point, Ё, 
drops either by its own weight or generally by the action 
of a spring attached to A, and thus the circuit is made 
again by the point, k, dipping in the meroury, thereby 
causing a fresh impulse to be effected. This device is not 
found much more suitable in current practice than the 
hammer type, and will only allow, even under the most 
favourable conditions, about 40 makes and breaks per 
second. It is not adapted for rapid movement with very 
large currents, and could not be used for long-distance 
spark telegraphy. 

Under these circumstances a suitable interrupter would 
be one in which the reciprocating is replaced by a rotating 
action, and the mercury contact still taking part in this. 
A suitable type of such a mechanism has been designed 
by the Allgemeine Elektrieitáts-Gesellechaft, of Germany, 
which they call a “ turbine interrupter,” a section of which 
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is shown in Fig. 4. It is rather complicated in construction, 
yet simple in its action, and admirably meeta the require- 
ments. Referring to Fig. 3, the metal tube, /, is bent at 
a right angle, the lower part of the vertical arm dipping 
in mercury, and the mercury being covered with a layer 
of alcohol in a sufficient quantity so that the horizontal 
arm is surrounded with it. The lower part of the tube, 
(see Fig. 4), is in the shape of а turbine wheel, and if the 
tube be made to turn rapidiy about the axis of its vertical 
arm suction takes place, and the mercury is drawn up the 
tube, and is, owing to centri force, discharged at the 
end of the horizontal arm in the form of а heavy jet. А 


Fre. 3 


metal ring, s,, made with a segment, is placed concentrically 
to the shaft of the turbine. The segment projects down- 
wards, and is under the surface of the alcohol, but not touch- 
ing the surface of the mercury, so that the primary circuit 
is made as soon as the jet of mercury during its rotary 
motion comes in contact with this segment, and the duration 
of the contact is a very small interval of time, and decreases 
with the speed of the turbine; thus the make and break of 
the primary circuit is effected. The current passing from 
the battery, S, to the primary, b, the metal ring, s, the 
mercury, k, and metal tube, ¢, back to S. The idea of the 
layer of alcohol is to prevent any areing, which would 
otherwise take place between the mercury jet and the 
metal segment. The number of makes and breaks can 
easily be made to vary between 1,000 and 10,000 per 
second, according to the speed of the turbine, and also the 
number of segments the ring, si, may have, which may be 
from one to four, according to the diameter of the ring. 
The whole of the body and cover of the apparatus is of east 
iron, owing to the mercury not amalgamating to this metal. 
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This turbine interrupter is driven by a cord transmission 
from a small electric motor fitted on the body of the 
interrupter. In the writer’s opinion, this type of make and 
break for coils of large capacity is one of the best which 
has been invented, owing to the simplicity of its action 
and the absence of the expensive metal, platinum, and the 

eat range of periodicity. The only disadvantage which 
is worth considering is the prime cost, and even this might 
be reduced if the apparatus were made less elaborate. 
However, this type of interrupter would save the cost of 


1 . 
buying new platinum heads for the ordinary hammer 


type.—H. R. GREENYER. 


Question No. 610.—Show diagrammatically the simplest method of 
oontrolling a single incandescent lamp from three places indepen- 
dently. give & sketch of the switohes used for the purpose. 

Answer io No. 610 (awarded "7s. 6d.).—I think the 
ra Hapa below (No. 1) explains a good method of con- 
trolling a single incandescent lamp from three indepen- 


dent points. Nosa. 1, 2, and 3 are the separate switches or 


controlling points, and the dotted lines show the 

of current when in the other position. The switches 1 
and 3 are of the two-way tumbler type, having no “ off” 
position, as shown in plan herewith, and the intermediate 


No. 1 AND. 5. —Plan of Switch vith Cover Removed. Ternfinals A and B 
Connected Together. 
switch (No. 2) is of a different type, being a turn switch, 
although it is like а tumbler switch in the external appear- 
ance except for the ebonite handle. This switch also has 
no “off” position, as shown in plan herewith. A good 
switch for this purpose (No. 2) is made by the Genoral Elec- 


Plan of No. 2 Switch with Cover Removed. 


tric Company, who call it the “ Hydra” switch. If these 
“Hydra” switches cannot be readily obtained, another 
way out of the difficulty would be to use for the inter- 
mediate point two two-way switches, same as Nos. 1 and 3, 
coupled together by a fibre bar, and mounted on a two-way 
block and connected as shown in No. 2 di , thus 
keeping the switches all of the same type. е General 
Electric Company also list a * Hydra" two-way switch of 
the same pattern, which, if desired, could be used for Nos. 1 
and 3 points instead of the switches shown. As all the 


400 THE ELECTRICAL ENGINEER, SEPTEMBER 11, 1908 


switches are on one pole, there is no danger of a short- rotary action, as Fig. 4, this type being provided with a 


circuit occurring. One or a group of lamps may be easily 


DIAGRAM No. 2.—Connections Show Lamp Alight. 


controlled from any number of points by the use of extra 
intermediate switches —PETER P. DEAN. 


Answer to No. 610 (awarded 73. 6d.).—In order to control 
an incandescent lamp from three points independently, two 
types of switch must be used. Those at the extreme points 
of the system, to which the leads from the main and lamp 
are connected, must be two-way switehes ; whilst the third 


Fie. 1. 


witch, connected between the above, must be of the 
change-over type. The connections necessary for carrying 
out this control are given in Fig. 1. By tracing out these 
conneotions it will be seen that the lamp, L, or a group, 
if necessary, can be switched on or off from either of the 
switches B, or C. A and B are ordinary two-way 


Fic. 2. 


switches, whilst C has two contact arms, coupled 
mechanically, working on three contacts, two of which are 
connected together. The two-way switches may be of the 
simple lever pattern, as Fig. 2. They can also be obtained 
with either a “tumbler” or rotary action, both types heing 
provided with a quick break. The change-over switch may 
also be of the lever form, as Fig. 3, this being similar to 


Fie. 3, 


the type of switch supplied with small Rhumkorff coils for 


v 


quick break, not shown in sketch. Messrs. Verity’s, I 


Fic. 4. 


believe, manufacture a switch which enables a lamp to be 
controlled from any number of points independently. In 
this case, also, simple two-way switches are used at each 
end of the system.—F. T. C. 


Answer to No. 610 (awarded 78. 64.).—The simplest way 
for “ К. Н. G." to control a single incandescent from three 
places independently is first to obtain two two-way switches 


and one variable-circuit switch. The types of switches 
required would be as described in sketches Figs. 1 and 2 
The system here described has been carried out in dozens 


Fic. 2. 


of cases by the writer, which is both practical and simp'e. 
In many cases, what is simple to one might appear the 
most complicated to another. Ав will be seen from Fig 1 


Fie. д. 


there are four terminal plates held in position by four 


curent reversal The switch qan be obtained with a binding terminals. This switch bas both right and left 
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handed movements. The object of this is to short-circuit 
any two terminal plates. As in Fig. 1, contact is made 
at the points 1 and 2, also 1А and 24, with a left-handed 
movement the positions taken up on the terminal plates 
would be 1 and 1А, also 2 and 2A: These consecutive 
movements switch the lamp on or off. Fig. 2 is an ordi- 
nary two-way tumbler switch, which is too well known to 
require description here. Diagram 3 illustrates all neces- 
ay connections; А and А, are the two-way switches, 
and B the variable-circuit switch. The connections show 
the lamps as being switched on, but a reversal of any 
switch will extinguish them. By using the variable- 
circuit switch for the intermediate positions and the two- 
way for the outer positions, a light or lights can be 
controlled from an indefinite number of points.—H J. G. 


PATENT FOR JOINTING AND SUPPORTING 
TRAMRAILS. 


We are indebted to Mr. W. C. Sample, a member of 
the city surveyors staff, Sheffield, for the following 
particulars of a patent method of jointing and supporting 
азаи for which provisional pretection has been 
obtain ' 
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The patent consists of а transverse girder passing 
between and under the tramrails, and eE m two plates. 
The plates in turn support and are secured to the tramrails 
at the joints and also at the centre of the rails, which may 
be of any length and laid to any gauge. The plates on 
the transverse girder will be bolted or riveted to same at 
the points marked G on plan, and will be so fixed before 
arrival on the site of the works. The necessary bolt or 
rivet holes will be drilled or punched ir the plates, 

irders, and tramrails in their correct positions at the 
works, so that the drilling of further holes on the site of 
the works will be rendered unnecessary. In double 
junctions and on curves where the jointe of the tramrails 
do not come opposite one another the transverse girders 
ean, if necessary, be shortened (as shown at Н on plan), 
though this will be avoided ав much as possible, and the 
transverse girder carried from rail to rail. Cases will occur 
in which the plates to carry points and rails will vary in 
shape and size, and in which the transverse girder will 
have to carty more than two plates and rails (as shown at 
J on plan) but the patent will be equally applicable to 
these and similar cases. 


It is claimed by the patentees that the adoption of their 
method will render the use of fishplates and tie-bars 
unne ‚ апа will prevent the vibration so common in 
tramrails laid according to present methods, which is so 
detrimental to the wear of the rails, and cause the dis- 
placement and consequent expense in the maintenance 
and repair of the paving. It will also secure greater 
uniformity of track than is ible under present 
conditions, as the transverse girder embedded in concrete 
will secure the one rail firmly to the other. 


———————— 


CORRESPONDENCE. 


% One man's word is no man's word, 
Justice needs that both be heard.’ 


REPULSION MOTOR. 


SrR,—In his article on а “ New Single-Phase Motor " in 
your current issue, Herr L. Schüler describes as the subject 
of a recent English patent а type of machine which is 
started as а repulsion motor and converted during running 
into an induction motor by three slip rings with resistances 
between them, which are gradually cut out. It will 


interest your readers to learn that гү three years ago 
I introduced this very device for the sa 


е purpose on an 


Еа 
ы; И WA CALL D SOP 0 
№ УММ ММММ NN. SR SE ү 


"ч 


, „сло 95-4 


foe 
et iin „ „ —w 2b» 


CS МММ МММ SO RRR SS 
MOMMY AUN 


— — — — — — 


I 
SECTION 


£-F 


Freren 
x Patent for Jointing and Supporting Tram Rails. 


6 


experimental motor at the Central Technical College.— 
Yours, ete. WILLIAM Cramp, A. M. I. E. E., 
Lecturer on Electrical Design. 
Central Technical College, S. W., Sept. 8, 1903. 
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APPOINTMENTS VACANT. 


3 Darlington Corporation, £78 per annum, 
th ins 

Designer, well up in both alternating and continuous currents. 
See advertisement in last issue. 

Resident Engineer, Morecambe Borough Oouncil, £150, rising to 
£200, Sept. 14. ! 

Second Engineer-in-Charge, Bermondsey Borough Oouncil, £125, 
Sept. 15. See advertisement in last issue. 

Switehboard Attendant, Aston Manor Urban District Council. 
Sept. 18. See advertisement. 

Assistant Instructor, City and Guilds of London Institute, 
salary commencing at £150. See advertisement. 

Electrical Engineer for mine work abroad. See advertisement. 

Draughtsman or Teacher, South-Western Polytechnic, Manresa: 
road, Chelsea, S. W., 128. 6d. per evening. See advertisement. 
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THE BRITISH ASSOCIATION. ) 
The annual meeting of the British Association for the 

Promotion of Science is again with us, and this year South- 
port is the favoured town to be invaded by scientific experte. 
It is to be hoped that the benefits conferred by this choice 
of a meeting place will be mutual, and that Southport will 
give in health a fair return for what it receives in enlighten- 
ment. The meeting was opened on Wednesday last with 
a most able address by Sir Norman Lockyer, in which a 
strong appeal is made for organising national scientific 
effort. The president attributes to the lack of scientific 
knowledge in this country our present backward position 
as compared with our neighbours in industrial progress. 
With the increased stress of competition with other manu- 
facturing nations, he claims that it is only by organising 
on a national scale our scientific efforts that we can main- 
tain our position and be amongst the countries to survive. 
His advocacy of a practical step to be taken is in the direc- 
tion of increasing the number of our universities and their 
equipment. As will be seen from a condensation of the 
address in this issue, he treats the matter in the same 
way that our navy was treated in 1888 in order 
that we might maintain our supremacy on the 
high seas. Sir Norman Lockyer asks from the 
Government the modest sum of twenty-four millions 
sterling to build, equip, and endow eight new universities 
in the United Kingdom, but we are afraid that in the 
present state of politics there is little hope that the influence 
of the members of the British Association will be able to 
abstract such a sum from the custodians of the national 
exchequer. The arguments аз to our relative position with 
Germany and the United States as regards means of educa- 
tion, deal with the subject in a more general way than was 
done in the presidential address delivered by Dr. John 
Perry before the Mechanical Section last year. The 
addresses in the individual sections this year are highly 
interesting. The one which mostly concerns our readers is 
that delivered by Mr. Charles Hawkesley before Section G. 
In this a good résumé is given of progress made in various 
departments of applied engineering. An interesting fact 
which may not be generally known is that Sir Frederick 
Bramwell has organised a paper to be read on prime 
movers at the meeting of the British Association in 1931, 
It was in 1881 that Sir Frederick predicted at York that 
the steam-engine as known at the present day would 
become a thing of the past, and that fifty years from then 
he doubted whether those who would gather together at 
the 1931 meeting would speak of the steam-engine except as 
in the nature of a curiosity to be found in the museum. This 
opinion is to form the text of the paper in 1931, and Sir 
Frederick left fifty pounds for investment in 2} per cent. 
cumulative consols, the resultant sum to be paid to the author 
of the paper. In the same address a full description is given 
of progress in the electrical equipment of railways and of the 
good work which the railways operated by electricity are 
doing at the present time. The last part of the address 
deals with the question of water supply, of which its author 
is one of our greatest experts. For originality, however, 
the address before the Mathematical and Physical Section, 
read by Prof. Chas. Vernon Boys, takes, perhaps, the 
leading position this year. In it he speaks in the follow- 
ing way of the discovery of radium and its properties: 
“Of the events of the last year one stands out beyond all 
others, not only for its intrinsic importance and revolu- 
tionary possibilities, but for the excitement that it has 
raised among the general public. The discovery by Prof, 
and Madame Curie of what seems to be the everlasting 
production of heat in easily measurable quantity by a 
minute amount of a radium compound is so amazing, that 
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even now that many of us have had the opportunity of | 


seeing with our own eyes the heated thermometer, we 
hardly are able to believe what we see. This, which can 
barely be distinguished from the discovery of perpetual 
motion, which it is an axiom of science to call impossible, 
has left every chemist and physicist in a state of 
bewilderment. Added to this, Sir William Crookes has an 
experiment, characteristic of him, if I may say so, in which a 
particle of radium keeps a screen bombarded for ever, so 
it seems, each collision producing a microscopic flash of 
light, the dancing and multitude of which forcibly compel 
the imagination to follow the reasoning faculties, and 
realise the existence of atomic tumult. ‘ Thanks to the 
industry and genius of J. J. Thomson, Rutherford, and 
Soddy, Sir William and Lady Huggins, Dewar, and 
Ramsay, and others in this country, besides Prof. and 
Madame Curie and a host of others abroad, this mystery 
is being attacked, and theories are being invented to 
account for the marvellous results of observation ; but 
the theories themselves would a few years ago have 
seemed more wonderful and incredible than the facts, as 
we believe them to be, do to-day. An atom of radium 
can constantly produce an emanation. That is something 
like a gas, which escapes and carries with it wonderful 
properties; but the atom, the thing which cannot be 
divided, remains, and retains its weight. The emana- 
tion is truly wonderful. It is self. luminous, it is 
condensed by extreme cold and  vaporises again, it 
can be watched as it oozes through stop-cocks or 
hurries through tubes, but in amount it is во small that it 
has not yet been weighed. Sir William Ramsay has 
treated it with а chemical cruelty that would well nigh 
have annihilated the most refractory or permanent known 
element, but this evanescent emanation comes out of an 
ordeal undimmed and undiminished.” In the conclusion 
of this address Prof. Boys speaks favourably of the change 
which is being brought about in our public school life by 
. the introduction of scientific instruction. From these 
addresses and from the programme which appears else- 
where in‘ this issue, it will be gathered that the 1903 
meeting of the British Association is likely to be a 
remarkable one in an already brilliant record. 


THE BRITISH ASSOCIATION. 


Under favourable auspices the seventy-third session of 
the British Association for the Promotion of Science was 
opened at Southport on Wednesday night, under the 
55 of Sir Norman Lockyer, KC B. LL. D., F. R. S. 

rior to the evening assembly, at which the president's 
inaugural address was delivered, the General Committee 
held a meeting, when Prof. Dewar, the retiring president, 
announced that the council of the association are in favour 
of accepting the invitation to hold the 1905 convention in 
South Africa. He stated that the Governments of the 
South African Colonies have undertaken to make a grant 
of 26,000 towards the expenses, and that the directors of 
the Union Castle Line have been equally generous in 
agreeing to a reduction of 30 per cent. in the fares to 
South Africa for officials and 25 per cent. for other members 
of the association. Prof. Dewar also announced that Mr. 
Balfour, the Prime Minister, has consented to his nomina- 
tion as president for 1904, when the association meets at 
Cambridge. i 

Following we are able to give a résumé of the principal 
8 in several of the sections as provisionally 


SECTION G (ENGINEERING). ES 

THURSDAY, SEPT. 10, 11.30.— President's Address; 

С. A. Brereton, “ King Edward VII. Bridge over the 

River Thames between Brentford ard Kew”; J. Harrison, 
Illustration of Graphical Analysis.” 
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FRIDAY, SEPT. 11, 10 А.м.—Ј. H. Reynolds, The 
Equipment of the Manchester Municipal Technical Insti- 
tute”; “Report of the Committee on the Resistance of 
Road Vehicles to Traction”; T. Clarkson, Steam Traction 
on Common Roads”; Lieut.-Colonel Crompton, ‘The 
Problem of Modern Street Traffic— opening a General 
Discussion on the Subject.” 

SATURDAY, SEPT. 12.— The section will not sit. Excur- 
sions to the Manchester Institute of Technology, the 
Westinghouse Company's works at Trafford Park. 

MONDAY, SEPT. 14, 10 A M.—“ The Report of Committee 
on Small Serew Gauges"; J. Campbell Brown, “Оп the 
Nature and Quality of some Potable Waters in South-West 
Lancashire "; W. B. Woodhouse, '* Protective Devices for 
High-Tension Electric Systems"; J. B. C. Kershaw, 
" Aluminium as an Electrical Conductor”; E. Wilson, 
“ The Electrical Conductivity of certain Aluminium Alloys 
as affected by Exposure to London Atmosphere” ; 
Wilson, “ A Method for Finding the Efficiency of Series 
Motors”; B. Hopkinson, The Parallel Running of 
Alternators”; W. Cramp, “The Single-Phase Repulsion 
Motor”; J. N. Shoolbred, “ Electric Traction”; W. J. 
Goodrich, Twenty-five Years’ Progress in Final and 
Sanitary Refuse Disposal.” 

TUESDAY, SEPT. 15, 10 a.M.—F. B. Behr, 5 
Express Monorails and the Manchester and Liverpool 
Express Railway ” ; A. M. Bell, Liquid Fuel " ; J. Parry, 
* Water Supply of South-West Lancashire”; H. R Mill, 
* Rate of Fall of Rain at Seathwaite " ; J. M. Shoolbred, 
“Tidal Regimé in the Mersey ” ; R. Pearson, History of 
the Discovery of Natural Gas in Sussex"; G Forbes, 
“ Farther Experiences with the Infantry Range Finder.“ 

WEDNESDAY, SEPT. 16, 10 A M.—J. Aitken, “A Few 
Remarks on the Effect of Traffic and Weather on Macadam- 
ised Roads"; E. J. Izod, “Pendulum 1 for 
Testing Steel as regards Brittleness 7 C. H. Wingfield, 
* Permanent Set in Cast Iron as bearing on the Design of 
Piston-Ring Springs"; H. E ты» “A Further Note 
on Gas-Engine Explosion"; J. W. Thomas, “ Ventilation 
of Tube Railways” ; W. Odell, “ enue! тара ваша 
of Air Friction”; L. Bairstow and А. D. Alexander, 
* Experiments in Gas Explosions”; J. Morroco, “ А New 
Form of Mirror Extensometer”; W. G. Popplewell, 
“ Smoke Abatement.” 


Secrion A (MATHEMATICAL AND PHYSICAL SOIENCE). 

THURSDAY, SEPT. 10, 10 A.M.—Address of Mr. С. V. 
Boys, F.R.S., president of the section; Lord Kelvin, Оп 
Elevtroetherial Theory of the Velocity of Light in Gases, 
Liquids, and Solids"; 11 a.m., Prof. J. Rutherford, “ Оп 
the Nature of the Emanations from Radioactive Sub- 
вбапсей " (discussion, in which Lord Kelvin, Principal Sir 
Oliver Lodge, Drs. Elster and Geitel, Prof. Schuster, Prof. 
J. J. Thomson, Prof. Dewar, Mr. Soddy, Prof. Armstrong, 
and C. T. R. Wilson will take part.) 

FRIDAY, SEPT. 11, 10.30 A.M.—Address of Dr. W. М. 
Shaw, chaifman of the department for astronomy and 
meteorology, ' Methods of Meteorological Investigation ” ; 
Sir N. Loc ; “Оп Simultaneous Solar and Terrestrial 
Changes"; Prof. A. Schuster, Cosmical Rodioactivity ” 
(discussion of two preceding papers); Dr. A. Buchan, “ 
the Relation of the Rainfall of Scotland to the Sunspot 
Periods, 1855-98”; Prof. J. M. Pernter, “ Observations 
sur la Radiation aux Observatoires principaux”; Prof. 
Hildebrandsson, On the General Circulation of the Atmo- 
sphere"; Prof. Н. L. Callendar, Оп Self-Recording 
Instruments”; Dr. K. Grossman and J. Lomas, “On the 
Origin and Forms of Hoar Frost, with Lantern Illustra- 
tions; J. Swinburne, “On the Treatment of the Thermo- 
dynamics of Irreversible Processes ” (discussion in which 
Prof. J. Perry will take part); J. E. Petavel, “On the 
Explosive Pressure and Rate of Combustion of Cordite " ; 
R. T. Glazebrook, “Report of Committee on Electrical 
Standards"; G. Beilby, “On Granular Structure in Solids.” 

MONDAY, SEPT. 14, 10.50 A.M. —The section will meet in 
two departments. 


Department of Pure Mathematics. 


Harold Hilton, On Spherical Curves” ; W. H. Young, 
«Оп the Classification of Discontinuous Functions and the 


fon 
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Distribution of their Points of Continuity "; Lieutenant- 
Colonel A. Cunningham and Н. J. Woodall, “ On Primes.” 


Department of Astronomy and Meteorology. 

Prof. Н. H. Turner, “ Was the New.Star in Gemini 
shining previously as a very faint star!" J. Milne, 
“Report of the Seismological Committee"; D. Burns, 
' Phenomena accompanying the Volcanic Eruptions in the 
West Indies”; J. Milne, “The Inside of the Earth”; 
A. R. Hinks, “Exhibition of Photographs from Yerkes 
Observatory; Dr. W. J. S. Lockyer, ‘Relation between 
Prominences, Sunspots, and Corone”; Report of the 
Kite Committee”; A. L. Rotch, Kite Observations at 
Blue Hill, 1900 2,” with discussion; Prof. A. Schuster, 
‘Radiation from a Foggy Atmosphere”; Dr. A. Buchan, 
“ Diurnal Variation of Temperature in the Levant and its 
Relation to Radiation”; Dr. W. J. S. Lockyer, “ Spectra 
of Lightning.” 

TUESDAY, SEPT. 15, 10.50 A.M.—‘ Report of the Com- 
mittee on Underground Temperature; Report of the 
Committee on Solar Radiation”; R. S. Hutton and J. E. 
Petavel, * Note on Carbon and Iron Arc Spectra at High 
Gaseous Pressures’; Prof. R. A. Sampson, “Eclipse 
Observations of Jupiters Satellites: A Study of the 
Ordinary Observations in Comparison with the Photometric 
Observations of Harvard”; Rev. A. L. Cortie, Solar 
Prominences and Terrestrial Magnetism”; Dr. A. Schuster, 
“ Wave Propagation in a Dispersive Medium." 12.50 p.m.— 
Prof Henrici, Оп the Use of Vectorial Methods in 
Physies, Vector Algebra being the Natural Form of Mathe- 
matics for Expressing Relations between Physical Quan- 
tities " (discussion). "There will be an open meeting of the 
International Meteorological Committee to discuss hours 
of observation and international telegraphy. 

WEDNESDAY, SEPT. 16, 10.30.—‘ Report of Falmouth 
Observatory Committee" ; Prof. J. M. Pernter, *' Emploie 
de l'Hygrometre à cheveu au lieu du Psychrometre "; 
Dr. A. Buchan, “Report of the Ben Nevis Com- 
mittee”; A. L. Rotch, “A Study of Audibility 
as affected by the Meteorological Conditions at Blue 
Hill during 1901"; Н. R. Mill, “Mean Rainfall”; 
Prof. E. W. Marchant and С. W. Worrall, “Оп the Use 
of Capacities as Multipliers for Electrolytic Voltmeters in 
Alternating-Currert Circuits” ; P. H. Powell, ** Considera- 
tions of Some Points in the Design and Working of 
Ballistic Galvanometers.” 


SECTION F (Economic SCIENCE AND STATISTICS). 

THURSDAY, SEPT. 10.—Presidential address of E. W. 
Brabrook, chief registrar of friendly societies. 

FRIDAY, SEPT. 11,—Discussion on “The Wealth of the 
Country and what should be done with it,” opened by Sir 
Robert Giffen. 

Monpay, SEPT. 14.—Papers and discussion on the 
economic aspects of the fiscal controversy as follows: Dr. 
E. Cannan, * Modern Economics and Free Trade "; Prof. 
W. Cunningham, “Failures to Attain the Ideals of Free 
Traders"; A. L. Bowley, “ Statistical Methods and the 
Fiscal Controversy,” ; B. Etlinger, “ Comparative Statistics 
of our Trade with our Colonies, U.S.A., and the Proteeted 
Countries of Europe” ; and probably papers on “ History 
of Retaliation,” History of Commercial Relations with 
Canada,” and “ Statistics on Production." 

THURSDAY.—Final report of committee on “ The 
Economic Effect of Legislation Regulating Women's 
Labour"; Mrs. Bosanquet, “ Physical Deterioration and 
the Poverty Line.” 


The following other papers will probably also be read 
before this section: S. H. T 


urner, “ Depreciation and 
Sinking Funds in Municipal Undertakings" ; Dr. Ginsburg, 
“The Growth of Rates"; also a paper on Garden 
Cities." 
SECTION L (EDUCATIONAL SCIENCE). 

THURSDAY AND FRIDAY, SEPT. 10 AND 11.— Discussion 
on “School Curricula,” based on a series of short papers. 
Introductory papers have been promised by Miss Burstall 
and M. E. ler, J. L. Paton, W. L. Fletcher (Liverpool 
Institute), John Adams, T. E. Page, and others. A joint 
meeting with the Geographical Section will be held to 
discuss the “Teaching of Geography." In addition to 


M 


the above subjects, there will also be discussions on the 
reports of committees on the conditions of health essential 
to the carrying on of the work of instruction in schools ; 
the teaching of natural science in elementary schools; the 
influence exercised by universities and examining bodies 
on secondary school curricula, and also of the schools on 
university requirements ; the teaching of botany in schools. 

On Saturday, the 12th, at 8 p.m., Dr. J. S. Flett, London, 
will deliver а lecture to working-men on the subject of 
" Martinique and St. Vincent: The Eruptions of 1902," 
with lantern slides. 

Among the many diverting and instructive excursions 
which have been arranged in connection with the meeti 
are the following, which we think will particularly ар 
to members of the engineering profession: On Saturday, 
the 12tb, the place of visit is Manchester, where, among 
others, the works of the British Westinghouse Company 
will be open to inspection. The members of the party, 
which, by the way, is limited to 250, will have an 
opportunity of expressing an opinion on the electric 
tramway system of the city, as the arrangements pro- 
vide for two car rides in the direction of Trafford 
Park. Lunch will be partaken of at the Westing- 
house works, and the excursion will occupy the whole 
day. On Wednesday, the 16th, a visit to Port Sunlight to 
inspect Messrs. Lever Bros.' soap works and model village, 
and to Liverpool for the Diamond Match Works should 


prove of interest, but in each case the number of the party 


is limited. The British Insulated and Helsby Cables, 
Limited, have invited а party not exceeding 100 to visit 
their works at Prescot for Thursday, the 17tb, and on the 
same day an opportunity will be given to visit a couple of 
coal pits—the Hulton Park coal pit at Atherton and the 
Abram coal pit, near Wigan. Among othor places of engi- 
neering intereat which will be opened to inspection during 
the week are the Blowick Electricity Works ; the works of 
Messrs. Dobson and Barlow, Limited, mackine makers and 
engineers, Bolton; the Manchester Municipal Sohool of 
Technology; the ss. “Lucania,” Liverpool; and the L. and Y. 
Railway Company's works, Horwich. 


RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 


BY WILLIAM J. HAMMER. 
(Continued from page 367.) 

It is well known that in the case of the radiophone, if 
a beam of sunlight be thus intercepted by a blackened 
perforated revolving disc, a musical note, varying in pitch 
with the speed of the disc, will be produced in a rubber 
tube held at the opposite side of the disc. I have here one 
of the original forms of radiophones. А piece of apparatus 
has been devised consisting of a disc with slits near the 
edge, which is placed near an incandescent lamp and a 
selenium cell. If the selanium cell is connected toa tele- 
phone and battery, and the disc is rapidly revolved, a 
musical note will be produced in the telephone, the pitch 
of which will correspond to the speed of the revolving disc. 
Mr. Giltay has recently written me suggesting a very pretty 
experiment in this line, in which a double-vaned Crookes 
radiometer is placed between a selenium cell and an arc 
light shielded by an alum cell. The light from the arc 
lamp causes the radiometer to revolve intermittently 
screening the selenium cell and producing a musical note 
in the telephone attached thereto, the piteh of which is in 
accordance with the speed of revolution of the radiometer. 
I have here to-night two forms of flame telephone trans- 
mitters, one of which was presented to me by Mr. 
Ruhmer, and the other I have purchased from Mr. Giltray, 
which I have mounted as you see it here and as illus- 

* A lecture delivered at a meeting of the American Institute of 


Electrical Engineers and the American Electrochemical Society, New 
York, April 17, 1903. 
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trated in Fig. 20 (about 24 volts are required, depend- | receivers might be at any distant point. I have worked 
ing upon the selenium cell) In each case you will note | them over considerable distances. 

that I have an acetylene generator, which conveys gas In Fig. 21 are shown a number of most interesting 
to the interior of an otherwise empty telephone trans- | applications of the selenium cell in conjunction with a 
mitter. The diaphragm of these transmitters is made of | battery and relay, used for startiog a motor, ringing a bell, 
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Fic. 21.—Acetylene Flame Apparatus, Ruhmer Selenium Cell, Relays and Battery for Operating. Electric Lamp, Bell, Motor, and Horn. (А 3-h.p. Motor 
and Generator were also similarly operated and a cannon fired). 
pigskin or a similar material. A tiny pipe runs from | firing a cannon, blowing a horn, and lighting incandescent 
the back of the transmitter, and ends iu one case to a | lamps, all of which experiments I shall hope to show you 
single acetylene jet, and in the other case to three acety- | in actual operation, as I have had them working most 
lene jete. By talking against the pigskin diaphragm the | successfully in my laboratory; and you will see that by 
gas inside is made to vibrate, and produces & manometric | merely passing my hand before the selenium cell I can 
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flame. This flame throws its light upon a selenium cell, to | start and stop the motor, turn the light on and off, and 
which is connected a battery and a pair of very sensitive | ring the bell and blow the horn, or I can fire this cannon, 
telephones between 100 and 200 ohms for each cell of | start my phonograph talking, etc. І am indebted to the 
battery, in which the sounds spoken into the transmitter | courtesy of the Marconi Company for the large relay used 
are most perfectly reproduced. A thin sheet of paper in certain of these experiments. I have here also a 3-h.p. 
inserted between the flame and the selenium cell serves to | motor driving a 1}-kw. generator and supplying these lamps 
qut off all sound. It is self-evident that these telephone which have been courteously supplied by the General 
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Electric Company; and by means of this selenium cell, 
relay, battery, and a motor starter, for which I am indebted 
to the Cutler-Hammer Company, I hope to be enabled to 
start and stop the motor by merely passing my hand before 
the selenium cell. In Fig. 22 is shown a portion of the stage 
setting at the lecture, and shows in the foreground the 
ó-h.p. motor and generator which supplied a bank of lamps, 
and which plant was started and stopped many times when 
the author passed his hand between the acetylene flame 
and a selenium cell. The frontispiece is a general view of 


Ете. 23.— Pintsch Gas Buoy controlled by a Ruhmer Selenium Cell, Battery, 
and Switch Mechanism. 

the stage setting in the College of the City of New York, 

and was taken shortly before Mr. Hammer's lecture. 

In 1886 the writer attended a convention of the Edison 
Association of Illuminating Companies at Rochester, New 
York, and during a discussion of contract systems versus 
meter systems, he gave his experience as chief inspector of 
central stations of the Edison Company in dealing with 
the difficulties met with in supplying li ht by contract ; 
and he then described a practical method of utilisin 
selenium cells to control relays and magnsts which would 


|| 


Fie. 24.—Diagram of Circuits of Selenium Buoy. 


throw off the electric light on the approach of day and on 
again at night, thus solving the difficulty of street-light- 
ing and other circuits intended to operate only at night. 
On Feb. 12, 1890, in à paper on some experiments with 
selenium cells, Mr. Shelford Bidwell showed a relay operated 
by а selenium cell, which threw on an electric lamp and 
rang a bell, and he suggested the protection of safes and 
strong rooms by selenium cells, which would be affected by 
the light from a burglar's lantern, thus giving an alarm. 
He also spoke of their being used to give notice of the 


extinction of railway signal lamps and ship lights, and 
stated the following : “ But I do not at present attach any 
serious importance to such practical applications of these 
devices. I regard them simply as offering somewhat 
attractive illustrations of the effect of light upon the 
resistance of selenium." This is an important statement 
from the greatest authority on the subject of selenium, but 
to-day it will not hold good. I hold in my hand a small 
vial containing some “thermit,” which was discovered 
by Dr. Goldschmidt. It consists of oxide of iron, such 
as one would get off of a blacksmith’s anvil or from the 


Fic. 25.—Ernest Ruhmers Photographophone, showing Exterior View, 
together with Telephone Transmitter and Arc Lamp. 


rolls of a rolling mill, and is mixed with 5 
metallic aluminium. A red-hot iron or molten cast 
iron poured into this mixture produces no effect, 
but if a little barium preparation or magnesium powder 
be placed on top of this mixture and touched off by a 
match, an extraordinary reaction takes place, produeing 
a temperature of about 3,000deg. C., and the mechanical 
equivalent of a kilo (2 2Ib.) of thermit is about 1, 750 horse- 


Г Е. E . | 
Ета. 26. —8howing Interior of Ruhmer's Photographophone. 


power seconds, or 1,273 kilowatt-seconds. I bave seen 
some very interesting experiments made in welding girder 
rails, pipes, etc., by this process, and have here some 
interesting samples of manganese, chromium, ferro- 
titanium, and other metals prepared in this way. I have 
also seen steel safes in which enormous holes had been 
burned by employing thermit, and it would be possible 
for a burglar to carry some thermit in his pocket and 
burn a hole in a safe large enough to insert his arm and 
extract the valuables. f also saw in Germany last summer 


—— — 
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a substance called anti-thermit, which it is intended to 
place in the lining of safes to prevent the reaction taking 
place, thus protecting the safe. But a simple plan would 
be to place a selenium cell in or near the safe, so that the 
moment the reaction was started a signal would be given 
to the police in a similar manner, as suggested by Mr. 
Bidwell in the case of the burglar’s bullseye lantern. 
An important commercial application of the selenium 
cell has recently been made by Mr. Ernest Ruhmer in 
5 with his electrically controlled buoy illustrated 
in Fig. 23. | 
. Pintsch has constructed a large number of buoys con- 
taining compressed gas, which would last from one month 
to upwards of a year; but it was heretofore necessary to 
burn these lights day and night, it being often impractic- 
able, by reason of distance at which they were placed and 
frequency of storms, ete., to switch off the gas so that it 
would not burn during the daytime. Mr. Ruhmer has 
placed one of his selenium celle in the top of such a buoy 
connected with a switching device, which, as soon as the 
sun rises in the morning, causes the selenium cell to reduce 
its resistance, this causing the switching device to turn off 
the gas, which is again turned on upon the increase of 
resistance of the selenium cell by the approach of night- 
fall, or if desired in the case of a storm coming up. А 
buoy containing sufficient gas for one month could thus be 
e to answer without recharge for from three to five 
months. The arrangements of the circuits as originally 
devised by Mr. Ruhmer is shown in Fig. 24. The volt- 
meter needle has been replaced by a relay, ani the 
apparatus simplified. A single dry cell is interpolated 
in the selemium cell circuit, as usually employed on 
the buoy, and this cell will last а year or more. 


(To be continued. ) 
— neun 


FORTHCOMING EVENTS. 


Munieipel and County Engineers.—Meeting at Hastings on 
September 11 and 12. 
British Assooiation.—Seventy-third annual meeting, Sept. 9.171 
Southport. e 
Institute.—Sept. 16, lecture by Dr. E. J. Steegmann, 
Natural Forces: Light, Heat, Electricity ; Chemistry.“ 


THE BRITISH ASSOCIATION. 


The following is а somewhat abridged reproduction of the 
presidential address delivered by Sir Norman Lockyer, K.C.B., 
LL.D., F.R.S., correspondant de l'Institut de France, at 
Southport on Wednesday evening last. The President said : 

„My first duty to-night is а sad one. I have to refer to a 

t loss which this nation and this association have sustained. 

y the death of the great Englishman and great statesman who 
has just paseed away we members of the British Association 
are deprived of one of the most illustrious of our past-presi- 
dents. We have to mourn the loss of an enthusiastic student 
of science. We recognise that as Prime Minister he was 
mindful of the interests of science, and that to him we owe a 
more general recognition on the part of the State of the value 
to the nation of the work of scientific men. On all these 
grounds you will join in the expression of respectful sympathy 
with Lord Salisbury's family in their great personal loss which 
your council has embodied this morning in a resolution of 
condolence. Last year, when this friend of science ceased 
to be Prime Minister, he was succeeded by another states- 
man who also has given many proofs of his devotion to 
philosophical studies, and has shown in many utterances 
that he has a clear understanding of the real place of 
science in modern civilisation. We, then, have good grounds 
for hoping that the improvement in the position of science in 
this country which we owe to the one will also be the care of 
his successor, who has honoured the association by accepting 
the unanimous nomination of your council to be your president 
next year, an acceptance which adds a new lustre to this chair. 
On this we may congratulate ourselves all the more, because I 
think, although it is not generally recognised, that the century 
into which we have now well entered may be more momentous 
than any which has preceded it, and that the present history of 
the world is being so largely moulded by the influence of brain 
power, which in these modern days has to do with natural as 
well as human forces and laws, that statesmen and politicians 
will have in the future to pay more regard to education and 


acience as empire builders and empire guarders than they have 
paid in the past. | 

The nineteenth century will ever be known as the one in 
which the influences of science were first fully realised in 
civilised communities; the scientific progress was so gigantic 
that it seems rash to predict that any of its suocessors can 
be more important in the life of any nation. Britain in the 
middle of the last century was certainly the country which 
gained most by the advent of science, fur she was then in full 
possession of those material gifts of Nature, ооа] and iron, the 
combined winniag and utilisation of which, in the production of 
machinery and in other ways, soon made her the richest 
country in the world, the seat and throne of invention and 
manufacture, as Mr. Oarnegie has called her. Being the great 
producers and exporters of all kinds of manufactured goods, 
we became eventually, with our iron ships, the great carriers, 
and hence the supremacy of our mercantile e and our 
present command of the sea. The most fundamental 
wrought by the early applications of science was in relation to 
producing and carrying power. "With the winning of mineral 
wealth and the production of machinery in other countries, and 
cheap and rapid transit between nations, our superiority as 
depending upon our first use of vast material resources was 
reduced. Sctence, which is above all things oosmopolitan- 
planetary, not national—internationalises such resources at onoe. 
In every market of the world 

things of beauty, things of use, 
Which one fair planet can produce, 
Brought from under every star,’ 

were soon to be found. Hence the first great effeet of the 
general progreas of science was relatively to diminish the initial 
supremacy of Britain due to the first use of material resources, 
which, indeed, was the real source of our national wealth and 
place among the nations. The unfortunate thing was that, 
while the foundations of our superiority depending upon our 
material resources were being thus sapped by a cause which was 
beyond our control, our statesmen and our universities were 
blind leaders of the blind, and our other asset, our mental 
resources, which was within our control, was culpably neglected. 
So little did the bulk of our statesmen know of the part science 
was playing in the modern world and of the real basis of the 
nation’s activities, that they i ned political and fiscal pro- 
blems to be the only matters of importance. Nor, indeed, are 
we very much better off to-day. In the important discussions 
recently raised by Mr. Chamberlain next to nothing has been 
said of the effect of the progress: of science on prices. 
The whole course of the modern world is attributed 
to the presence or absence of taxes on certain oom- 
modities in certain countries. The fact that the great 
fall in the price of food-stuffs in Eoagland did not oome 
till some 50 or 40 years after the removal of the corn duty 
betweer 1847 and 1849 gives them no pause; for them new 
inventions, railways, and steamships are negligible quantities ; 
the vast increase in the world’s wealtb, in free trade and pro- 
tected countries alike, comes merely, according to them, in 
response to some political shibboleth. We now know, from 
what has occurred in other states, that if our Ministers had 
been more wise and our univérsities more numerous and 
efficient, our mental resources would have been developed by 
improvements in educational method, by the introduction of 
science into schools, and, more important than all the rest, by 
the teaching of sclence by experiment, observation, and 
research, and not from books. It is because this was not done 
that we have fallen behind other nations in properly applying 
science to industry, so that our applications of solenoe to 
industry are relatively less important than they were. But 
this is by no means all ; we have lacked the strengthening of 
the national life produced by fostering the scientific spirit 
among all classes and along all lines of the nation’s activity ; 
many of the responsible authorities know little and care less 
about science; we have not learned that it is the duty of a 
state to organise its forces as carefully for peace as for war; 
that universities and other teaching centres are as important as 
battleships or big battalions—are, in fact, essential parts of a 
modern State's machinery, and, as such, to be equally aided 
and as efficiently 9 to secure its future well - being. 

„Now the objects of the British Assoolation as laid down 
its founders 72 years ago are * To give a stronger impulse and a 
more systematic di on to scientific enquiry—to promote the 
intercourse of those who cultivate science in different parts 
of the British Empire with one another and with foreign 
philosophers—to obtain a more general attention to the objects 
of science and a removal of any disadvantages of a public kind 
which impede its progress.’ Ia the main, my predecessors in 
this chair, to which you have done me the honour to call me, 
have dealt, and with great benefit to science, with the objects 
first named. But at a critical time like the present I find it 
imperative to depart from the course so generally followed by 
my predecessors and to deal with the last object named, for 
unless by some means or other we ‘obtain a more general 
attention to the objects of science and a removal of any dis- 
advantages of a public kind which impede its progress,’ we 
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shall suffer in competition with other communities in which 
solence is more generally utilised for the purposes of the 
national life.“ 

Sir Norman Lockyer proceeded to quote the opinions of our 
leading statesmen to show that our industries are suffering in 
the present international competition. Thus: ‘‘ Mr. Chamber- 
lain’s views were stated in the following words: ‘I do not 
think it is necessary for me to say anything as to the urgenc 
and necessity of scientific training. It is not too muc 
to say that the existence of this country as the great commercial 
nation depends upon it. It depends very much upon 
what we are doing now, at the beginning of the twentieth 
century, whether at its end we shall continue to maintain our 
supremacy, or even equality, with our great commercial and 
manufacturing rivals.' All this refers to our industries. We 
are auffering because trade no longer follows the flag as in the 
old days, but because trade follows the brains, and our manu- 
facturers аге too apt to be careless in securing them. Та one 
chemical establishment in Germany 400 doctors of science, the 
best the universities there can turn out, have been employed 
at different times in late years. Iu the United States the most 
successful atudents in the higher teaching centres are snapped 
up the moment they have finished their course of training and 
put into charge of large concerns, 8o that the idea has got abroad 
that youth is the word of suocess in American industry. It 
has been forgotten that the lateat product of the highest scientific 
education must necessarily be young, aud that it 1s the training, 
and not tbe age, which determines his employment. In Britain, 
on the other hand, apprentices who can pay high premiums are 
too often preferred to those who are well educated, and the old 
rule-of-thumb processes are preferred to new developments—a 
conservatism too often depending upon the master's own want 
of knowledge." 

This led to the consideration of the necessity for а body 
dealiog with the organisation of science, and to the fact that 
the British Association was such а body. The President on 
this point said: ** A careful study of the early history of the 
association leads me to the belief that the function I am now 
dwelling on was strongly in the minds of the founders ; but be 
this as it may, let me point out how admirably the organisation 
is framed to enable men of science to influence public opinion 
and so to bring pressure to bear upon Governments which 
follow public opinion: (1) Unlike all the other chief metro- 

litan societies, its outlook is not limited to any branch or 

ranches of science. (2) We have a wide and numerous fellow- 
ship, including both the leaders and the lovers of science, in 
which all branches of science are and always have been included 
with the utmost catholicity—a condition which renders strong 
committees ee on any subject. (3) An annual meeting 
at а time when people can pay attention to the delibera- 
tions, and when the newspapers can print reports. (4) The 
possibility of beating up recruits and establishing local 
committees in different localities, even in the King’s 
dominions beyond the seas, since the place of meeting 
changes from year to year, and is not limited to these 
islands. We not only, then, have a scientific Parliament 
competent to deal with all matters, including those of 
national importance, relating to science, but machinery for 
influencing all new councils and committees dealing with 
local matters, the functions of which are daily becoming more 
important. The machinery might consist of our corresponding 
societies. We already have affiliated to us 70 societies, with a 
membership of 25,000. Were this number increased so as to 
include every scientific society in the Empire, metropolitan and 
provincial, we might eventually hope for a membership of half 
a million. We in this Empire certainly need to organise 
science as much as in Germany they find the need to organise a 
navy. The German Navy League, which has branches even in 
our Colonies, already has a membership of 630,000, and its 
income is nearly £20,000 a year. A British Science Lesgue of 
500,000, with 6d. subscription, would give us £12,000 a year, 
quite enough to begin with. I for one believe that the British 
Association would be a vast gainer by such an expansion of one 
of its existing functions. Increased authority and prestige 
would follow its increased utility. The meetings would possess 
a new interest; there would be new subjects for reports; 
missionary work, less needed than formerly, would be replaced 
by efforts much more suited to the real wants of the time. This 
magnificent, strong, and complicated organisation would become 
a living force, working throughout the year instead of prac- 
tically lying idle, useless, and rusting for 51 weeks out of the 
52 во far as its close association with its members is concerned. 
If this suggestion in any way commends itself to you, then, 
when you begin your work in your sections or General Com- 
mittee, see to it that а body is appointed to enquire how the 
thing can be done. | 

„There is another matter I should like to see referred to the 
committee I have spoken of, if it please you to appoint it. 
The British Association—which, as I have already pointed out, 
is now the chief body in the Empire which deals with the 
totality of science--is, I believe, the only organisa'ion of any 
consequenoe which ig without a charter, and which has not 


his Majesty the King as patron.” The first work of such an 
organisation, їп Sir Norman Lockyer's opinion, is that of pro- 
viding better university teaching, more opportunities for 
research, and many more well-endowed universities. By 
comparison with Germany and the United States, we were 
lamentably behind in this matter, and the President attributed 
this largely to the small State aid afforded. Thus: Ik we take 
the 12 English university colleges, the forerunners of universities 
unless we are to perish from lack of knowledge, we find that 
private effort during 60 years has found less then £4,000,000 — 
that is, £2,000,000 for buildings and £40,000 а year income. 
This gives us an average of £166,000 for buildings and £3,300 
for yearly income. In the United States, during the last 
few years, universities and colleges have received more than, 
£40,000,000 from this source alone; private effort supplied 
nearly £77000,000 in the years 1898-1900. Next consider the 
amount of State aid to universities afforded in Germany. The 
buildings of the new University of Strassburg have already cost. 
nearly a million—that is, about as much as has yet been found 
by private effort for buildings in Manchester, Liverpool, Birm- 
ingham, Bristol, Newcastle, and Sheffield. The Government 
annual endowment of the same German university is more than 
£49,000. This is what private endowment does for us in 
England, against State endowment in Germany. But the 
State does really concede the principle ; its present contribu- 
tion to our universities and colleges amounts to £155,600 a 
year. No capital sum, however, is taken for buildings. 
The State endowment of the University of Berlin in 1891-2 
amounted to £168,777. When, then, we consider the large 
endowments of aniversity education both in the United States 
and Germany, it is obvious that State aid only can make 
any valid competition possible with either. To compete on 
equal grounds with other nations we must have more universities. 
But this is not all—we want a far better endowment of 
all the ‘existing ones, not forgetting better opportunities 
for research on the part of both professors and students. 
The buildings of the most modern university in Germany have 
cost a million. For upkeep the yearly sums found, chiefly by 
the State, for Germaa universities of different grades, taking 
the incomes of seven out of the 22 universities as examples, 
are: first class— Berlin, £130,000; second class— Bonn and 
Göttingen, £56,000 ; third class—Konigsberg and Strassburg, 
£48,000; fourth class—Heidelburg and Marburg, £37,000. 
Thus, if Leeds, which is to havea university, is content with 
the fourth-class German standard, а rate must be levied of 7d. 
in the £ for yearly expenses, independent of all buildings. 
But the facts are that our towns are already at the breaking 
strain. During the last 50 years, in spite of enormous increases 
in rateable values, the rates have gone up from about 2s. to 
about 7s. in the £ for real local purposes. But no university 
can be a merely local institution.” 

Sir Norman Lockyer then called for an effort from the 
Government similar to that made in 1888, when it was found 
that our navy was getting insufficient to compare favourably 
with those of two rival States if combined together. That year 
£21,500,000 was voted for the navy. To bring our universities 
into line with those of our competitors only eight new 
ones were needed, and some £24,000,000 would be required 
for their construction and endowment. Ав to the question of 
how is this money to be raised, the President said: I reply, 
with hesitation, Duplicate the navy bill of 1888-9; do at once 
for brain power what we so sucoessfully did then for sea power. 
Let £24,000,000 be set apart from one asset, our national 
wealth, to increase the other, brain power. Let it be assigned 
and borrowed as it is wanted ; there will be a capital sum for 
new buildings to be erected in the next five or ten years, the 
interest of the remainder to go towards increased annual 
endowments. There need be no difficulty about allocating 
money to the various institutions. Let each university make 
up its mind as to which rank of the German universities it 
wishes to emulate. When this claim has been agreed to, the 
sums necessary to provide the bnildings and teaching staff of 
that that class of university should be granted without demur., 
It is the case of battleships over again, and money need not be, 
spent more freely in опе case than in the other. Let me at 
once say that this sum is not to be regarded as practically gone 
when spent, as in the case of a short-lived ironclad. It is a loan 
which will bear a high rate of interest. This is not my opinion 
merely ; it is the opinion of those concerned in great industrial 
enterprises and fully alive to the origin and effects of the 
present condition of things. 

„When dealing with our universities, I referred to the 
importance of research, as it is now generally acknowledged to 
be the most powerful engine of education that we poteet: 
But education, after all, is but a means to the end, which, from 
the national point of view, is the application of old and the 
production of new knowledge. Its national importance apart 
from education is now во generally recognised that in all 
civilised nations except our own means of research are being 
daily more amply иө for all students after they have 
passed through their university career; and, more than this, 
for all who can increase the country's renown or prosperity by 
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the making of new knowledge, upon which not only com- 
mercial progress, but all intellectual advance must depend. 
Years ago we had Faraday apparently wasting his energies and 
time in playing with needles ; electricity now fills the world. 
To-day men of science in all lands are studying the emanations 
of radium — no research could be more abstract, but who 
knows what advance in human thought may follow or what 
gigantic world-transforming superstructure may eventually be 
raised on the minute foundation they are laying? If we so 
organise our teaching forces that we can use them at all stages, 
from the gutter to the university, to sift out for us potential 
Faradays—to utilise the mental products which otherwise would 
be wasted—it is only by enabling such men to continue their 
learning after their teaching is over that we shall be able to 
secure the greatest advantage which any educational system 
can afford." 

After dealing with the need of a Scientific National Council 
an able address was concluded in the following words : 

** To sum up, then. My earnest appeal to you is to gird ор 
your loins and see to it that the science of the British Empire 
shall no longer remain unorganised. I have endeavoured to 
point out to you how the nation at present suffers from the 
absence of a powerful, continuous, reasoned expression of 
scientific opinion, urging in season and out of season that we 
shall be armed as other nations are, with efficient universitics 
and facilities for research to uphold the flag of Britain in the 
domain of learning and discovery, and which they alone can 
bring. I have also endeavoured to show how, when this is 
done, the nation will still be less strong than it need be if 
there be not added to our many existing councils another, to 
secure that even during peace the benefits which a proper 
co-ordination of scientific effort in the nation’s interest can 
bring shall not be neglected as they are at present. Lest some 
of you may think that the scientific organisation which I trust 
you will determine to found would risk success in working on 
auch large lines, let me remind you that in 1859, when the late 
Prince Consort occupied this chair, he referred to ‘impedi- 
ments’ to scientific progress, and said, ‘they are often such as 
can only be successfully dealt with by the powerful arm of the 
Stace or the long purse of the nation.' If the Prince Consort 
had lived to continue his advocacy of science, our position 
to-day would have been very different. His early death was 
as bad for Britain as the loss of a great campaign. If we cannot 
make up what we have lost matters cannot mend. I have done 
what I feel to be my duty in bringing the present condition of 
things before you. It is now your duty, if you agree with me, 
to see that it be put right. You can if you will." 


TRADE NOTICES AND NOVELTIES. 


* Luna" Nernst Lamps. 


À new type of Nernst lamp, called the *' Luna," intended 
more especially to take the place of small arcs, is being intro- 
duced by the Electrica] Company, Limited, 122 and 124, 
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Burner for Luna” Nernst Lamp. 


Charing Cross-road, London, W.C. The feature chiefly 
remarkable about this lamp is its very high efficiency. The 
one-ampere 100-volt size has a candle-power of 105, while the 
sizes one ampere at 250 volts, two amperes at 100 volts, 
and two amperes at 150 volts, yield respectively about 285 c.p., 


210 c.p., and 320 c.p. In other words, the Luna Nernst 
lamp consumes less than one watt per candle-power. The 
principal improvement which the lamp combines is a new form 
of burner, the construction of which is shown in one of the 
illustrations herewith. By the use of a fiat heating coil the 
partial screening of the light, which was unavoidable with 
the helical form of ooil hitherto employed, is eliminated, 


' Luna" Nernst Lamp. 


and the efficienoy of the burner thus increased. Among 
the other advantages claimed for the Luna Nernst 
over small arc lamps may be mentioned better diffusion of 
light, suitability for any direct-current voltage between 100 
and 260, longer life, and low initial cost. At present, we 
understand, this lamp озо be supplied for direct current only. 


Telpherage in Goods Yards. 


The above question is dealt with in Circular 104 issued by 
Messrs. Siemens Bros. and Co., Limited. The system described 
is one which lends itself to many useful applications, and will 
doubtless come rapidly into vogue for the purpose which it is 
primarily intended to fulfil—namely, the handling of miscel- 
laneous gocds at terminal stations. The accompauying illus- 
trations аге reproduced from this circular, to which we are 
also indebted for the fullowing explanatory matter. It is well 
known that one chief source of expense in connection with 
goods traffic arises from the fact that on the average trucks are 
at work for a very small proportion of their total time, being 
obliged to remain idle for long periods in goods yards waiting 
their turn for unloading. Telpherage overcomes this defect 
by providing a means for unloading and loading trucks at any 
position in the yards, so as to obviate the necessity for their 
being taken to the goods station for that purpose. The 
work which telpherage can readily undertake with advantage 
may be divided into three classes—viz.: (1) the removal 
of goods from trucks standing on the rails to warehouses 
or goods sheds; (2) the transference of goods to wagons 
or trucks for local distribution; (3) the removal of 
goods to other rails for reloading in other trucks. Ia 
doing this, telpherage replaces to a very large extent the 
most costly of all labour—viz., manual labour—by an electrical 
substitute which is at once flexible, easily controlled, and cheap. 
The telpher line is supported upon posts or bents, or suspended 
from overhead beams, as circumstances may de e. The 
locomotive power is furnished by a double telpher, to which is 
attached an electric hoist. Suspended below the hoist is a 
carrier which is usually of the platform type, but may be of 
any convenient form, such, for example, as a sling, bucket, or 
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hook. In the accompanying diagram a telpher is shown brought 
to rest opposite the opening of a goods truck. After the 
carrier has been loaded it is raised by the hoist and conveyed 
by the telpher to the warehouse or other destination. The 

herman ‘controls both hoist and telpher by means of 
switches. Hogsheacs may be carried separately or in trains 
made up of telphers and trailers up to loads of 20,000lb. 
either automatically or in charge of a telpherman, the hoisting 


An Electric Hoist attached to a Telpher elevating a loaded truck 


for transport by the Telpher. 


supporting the track and double trolley wire. 


An End Elevation of trucks standing on ditferent tracks and served by 
different Telpher lines. 


as well as the conveying being done electrically. The сопаёгис- 
tion of the telpher tracks needs little further explanation than 
the illustrations herewith supply. They are arranged, as shown, 
in such a manner and at such an elevation as to pass above 
the wagons and to dispense with the necessity of employing 
manual labour for the operations of loading and unloading. 
In interiors it is in most instances desirable to use steel girder 
rails. The precise form of track, of course, depends greatly 
upon the local conditions. Usually it is convenient to make 


Track Curve in Shunting Yard, illustrating the straight bents and the method of 
The line is worked automatically. 
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the line run el with the walls. In some instances it is 
desirable for the track to pass through the centre, with branch 
or gravity line to the centre, or, as is occasionally preferable, 
to have two side tracks and one or more movable tracks. It 
is claimed that the transference of goods from railway trucks 
or warehouses to wagons for local distribution, or from wagons 
to warehouses, or directly to the trucks, is done much more 
satisfactorily by a well-designed system of telpherage than by 


A Load of Miscellaneous Goods ap 
a warehouse. The Telpherman’s seat is 
гае by an extension of the Telpher 
ame. 


The Telpherman stands at one end of the truck 
and assists in loading and unloading. sous} 


Load on a trolley in course of being 
transhipped. 


any other method, and that the handling of to be tran- 
shipped is greatly facilitated. The speed of the telpher on 
straight level stretches of the track may be 800ft. to 1,500ft. 
per minute, or higher if circumstances permit. Taking into 
consideration the total work done in a working day, including 
hoisting, it is found in practice that the average expenditure of 
power is only about 1 h.p. per ton of average load. Many other 
advantages are claimed, but for farther [nformailon we must 
refer the reader to the source of the above. 
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ABERDEEN ELECTRICITY UNDERTAKING. 


Mr. J. Alex. Bell, the borough electrical engineer, has presented to 
the Electric Lighting Oommittee his report on the poem of the 
above undertaking during the year ending July 31, 1 He states 
that with the exception of some lighting switchboard panels, and 
the erection of the motor-driven po or the supply of condena- 
ing water from the Dee, the whole of the works contemplated in 
the original contracts are now complete at the Ferryhill station, 
ошаш ra now had a ш, years working of ү whole of rhe 

ways electrica ui and that department has consequently 
8 larger onan toe hundred and nine additional con- 
sumers have been coupled during the year, making the total number 
now ooupled 1,159. Again, good progress has been made with motor- 
using consumers ; 81 new motors, Df an t te horse-power of 328, 
have been connected during the 12 months, 57 of these being hired 
out from the Corporation. These additions bring the total number of 
motors on the mains up to 502, representing 1,160 h.p. The units 
sold for motors during the last four years are as follows: year song 
July 31, 1900, 42,326; 1901, 67,244; 1902, 137,486; 1903, 275,038. 
It will thus be seen that the 1903 and 1902 consumpts have each been 
100 cent. over the oonsumpt for the previous year. Electrical 
heating has increased by an ayes of 387 33-watt latan ; 116 
private arc lamps have been added during the year, making the total 
eoupled to date, 350; and 46 publio arc lampe have been added, 

i ag a total, including the harbour, of 281. There are now 
coupled to the mains for lighting,  heatin cooking, and 
motors, not including traction, an equivalent of 126,327 53 watt 
(8.2. p.) lampe. Extension of mains during the year has given 
an additional fron of three odd miles of supply. paring 
the year there have been removed from Ootton-street and fi 
up at Ferryhill station two 110-kw. and one 200-kw. sets, These 
three sets were thoroughly overhauled when dismantled. All 
station plant is in good order, and the capacity of the two stations at 
present stands as follows : Cotton-street, 760 kw., or 1,270 h. p.; Dee 
Village, 1,680 kw., or 2,700 kw. A further 700-h.p. set is on order 
for Ferryhill, which will be delivered in September. The total costs 
per unit sold, not including intereat, depreciation, and sinking fund, 
come out this year to 1 This is the lowest fi yet reached. 
Due to the increased tramway consumpt, and to the additional da 
load obtained from the use of motors, the load factor this year 
17°4 per cent., whereas last year it was only 14-9 per cent. The 
average price obtained per unit for private supply works out at 3°69d., 
as against 4:194. for last year. This is due to the increased number 
of units sold at 3d. and 1d. for power, and the reduction made in the 
prios p unit to lighting consumers. This latter reduction has 
affi the revenue to the extent of £1,029. Mr. Bell does not 
recommend the committee to make any alteration in the present 
е for supply, ав he thinks they should have another 12 months’ 
wor fore any er reduction is made. 

Below we give an abstract of the accounts for the 12 months ended 
July 31 last, on which date the capital expenditure stood at £194,079. 


GENERAL BALANCE ACCOUNT. | 


Liabilities, | £ ad. 
Amount borrowed on mortgage ........,.....................166,440 7 6 
Amount of mortgages redeemed by sinking fund ......... 18,653 0 0 
Hoseorve Find ß воас аена оаа Ыйы ‚ 9,557 12 5 
Amount due to sundry creditors ......................... vere 5,524 10 1 

Amount due to tramway department—excess paid for 
@ШТӨШЇ олана аннар ырына Кынык ШЕ САЛ 949 12 10 
Amount перове in security for current .................. 557 18 0 
Tempo EJ!!! 8 43,626 8 2 
Balance due to bank 2 2 А 1 1 
£230,042 9 11 

Assets 
Amount expended on works, £212,918. 8s. 114. ; lee £ s. d. 
depreciation written off, £18,839 ........................ 194,079 8 11 
Sandry debtors and miscellaneons.............. 5 8 15 554 65 

Set ͤ y 14,764 0 1 
Reserve fund invested ........................... —— КИЕ ,664 15 3 
£230,042 9 11 
Dr. REVENUE ACCOUNT. £ s.d. 
J½!ôö. K0— !!. k Po 5,929 6 4 
Oil, engine-room stores, eto AA ͤ 665 0 
Wages at generating station .......................... коки 1905 0 9 
Repairs on buildings, plant, eto. ooo . 2,908 18 0 
Rents and feu - dutiunB!ꝛauyꝛ·wçᷣPꝛqul . ee nnne 113 "7 10 
EOS EP FC 1,654 15 5 
Management e —— E 552 7 2 
Engineer's sa (proportion) ................................. 596 16 8 
General establishment charges 261 13 10 
Engineer's travelling expenses ................................. 62 8 4 
Stationery, printing, and advertising ........................ 120 4 8 
Insurance Men F Pr 15 4 

red deni Ww INR E E E ETE 
Auditor's fes €———————— P — 15 0 0 
Bad debis i.c eth EXER нарда Кен ius 56 7 2 
Abetements ........... ТЕТЕ F 461 410 
3 іСе8............ —————— — УУ 254 1 0 
price of lamps sold —— 54 16 0 
Expense of removal from Ootton-street ..................... 52 11 8 
14,791 5 5 
Balanoe carried to net revenue account ........... enu 16,544 14 9 
£40,536 0 9 


n 


€r. £ s.d. 
Sale of current per meter ......... ————— ҮТ 19,600 8 2 
Public lighting ...................- CFC _ 2, 360 15 7 
Traction, £8,565. 17s. 10d.; less difterence between 

amount eharged and actual cost, £949. 12s. 10d. ...... 7,416 5 0 
Sale of 1атарв................ — —€— OQ беа га 39 10 10 
Hire of motors ............... — Ó 5 esses, 443 9 1 
Attendance on harbour lamps .................... exse, 47618 4 

| £30,520 0 0 
STATEMENT OF ELEoTRICITY GENERATED, SOLD, ЕТС. 
Quantity generated in B.T. units . — 3 987, 487 
Public lamps ................ a ; 
Quantity sold 4 Traction ............ . . . . 1,085,806 - 2, 577, 508 
Private consumers ....... e. 1,274, 
Quantity used in work E 160, 
Total quantity accounted for..................... e . 2,757,312 
Quantity not accounted for ...................-......... ТҮҮЛҮ 22850, 157 
Number of public lamps, 187 arcs. 
— wears! поа emo vere аат ас 


ST. PANCRAS ELECTRICITY ACCOUNTS. 


The following is the report of Mr. Albert E. Pyeraft, 
chief clerk to the St. Pancras Borough Council, on the 
working of the electric lighting department during the 
year ended March 31, 1903, the capital expenditure to 
that date being £423,500. Abstracts of the revenue 
account, general balance-sheet, and statement of electricity 
generated, sold, etc., are also appended : 


Loans have been received during the year amounting to £40,000, 
making the total loans sanctioned and borrowed £375,620, of which 
the sum of £33,243. 17s. 54. has been repeid. The шше оп 
account of capital during the year was £45,514. 5e., ing a total 
capital expenditure at h 31, 1903, of £423,500 12s, 8d. The 
gross revenue for the year amounts to £68,572. 2s. 7d., and the net 
revenue £32,275. 16s. 11d., which after meeting charges for interest 
and repayment of loans, etc., leaves & credit balanoe of £16,818. 
Os. 6d. on the year's trading. In making comparison with past years 
it should be recorded that of this balance a sum of £2,344 is due for 
accrued interest which has not been taken to account this year in 
deference to the wishes of the district auditor, who states ''that 
interest only which has become due for payment or has been actuall 
paid should be taken aocount of.” It should also be borne in min 
that in the last statement of accounts the income taken to aocount 
was not for а full period, by reason of tho earlier of consumers’ 
meters, and there was а consequent sho of revenue of about 
£2,250, to which [ drew attention in my last report, whereas the 
present accounts are for an exact period of 52 weeks’ income and 
expenditure. The increase in revenue from private supply over the 
previous year is £8,717. 5s., equivalent to 18:5 cent., which I 


think may be regarded as satisfactory. The following table shows the 
progress of the electricity undertaking since the commencement : 
Year Мо. of Current sold to consumers, — ——No. of lampe, — 
end. con- (not including public etc., applied for. 
Des sumers кешш), 4 pan: -" Mo- 
„ 5d., an es- 
54. per unit. 64d. per unit. cent. tora, 
£ s. d. £ s.d. 16 c. p 
1892 172 — 8.167 7 8 9.990 8 11 
1893 238 584 11 6 9,161 6 0 12861 10 19 
1894 549 1,256 15 9 10,818 15 9 15,548 129 22 
1895 447 2,142 9 6 „682 6 0 19,195 139 37 
1896 672 2,948 19 9 19,450 8 8 26,425 187 47 
1897 808 4,081 10 0 25.220 11 5 250 256 78 
1898 984 8415 0 0 25,446 5 2 38124 293 91 
1899 1,184 11,699 12 3 25,992 17 6 46,172 315 126 
1 1,488 12,565 16 Тї 26,914 5 9 ; 426 152 
1902* 1,806 90,996 4 1t 38,228 8 5 66,999 623 211 
1903 2,046 20,647 3 7t 36,290 16 8 75,156 646 259 
* 15 months, + 2d. and 3d. per unit. 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ ad 
Capital account—amount received ................... e. 010,020 0 0 
Amount received on loan from bankers .................... 44,464 17 2 
Sundry creditors ....... ——— — ——— P 5,546 5 8 
Amount due under contracts ............ eene eene ene 9,847 19 10 
Net revenue account ....................... — — 18,152 17 9 
Reserve fun . FF 13,856 18 10 

£467,288 17 3 

Cr. ° Assets. £ s.d. 
Capital account—amount expended for works ........ .. 425,500 18 8 
Stores in hand ......... ТИРИ ИТА 6,297 17 5 
Debtors for current supplied, less deposits € 20,925 15 1 
Sundry debtors˙ꝑ EE h[AH . 776 9 10 
Amounts due on account of street lampe, eto . 1,128 0 11 
Reserve fund investment acoount e 13,856 18 10 
Sus account РТТ 83535000 udis 658 18 10 

in hand. oer MOT essem. 14 8 8 
£461,208 17 3 
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Dr. REVENUE ACCOUNT. £ s. d. 
Coal or other fue enne nn 15,928 1 10 
Oil, waste, water, and stores . .. 1,339 1 5 
Proportion of salaries of engineers (generation) ............ 577 0 1 
Wages at generating stations 4,208 2 6 
Sandry petty expenses ................................... UON 218 1 9 
Repairs and maintenance (generation . 5,189 6 8 
Proportion of salaries of engineers, etc. (distribution) ... 473 3 6 
Wages of outdoor вїаЙ............................................. 1021 8 6 
Repairs, ete., buildings ....................................... 92 17 1 
Repairs, etc., of mains .......................................... 672 18 9 
Sundry petty expenses .......................................... 189 18 6 
Alterations in connection with changing pressure on 

mains, etc., to 220 volts and changing services from 

copper strip to cables .......................................... 684 6 3 

irs, etc., of meters, eto 455 17 10 
Repairs at distributing stations. . mre 6 17 11 
Water, etc., at distributing stations. . ⁊ 12 1 7 
Publio. Таре: ир eee EN th Cols Pest XR e EU d Avi ds 2,121 6 7 
Salaries—engineer's department and clerical staff ......... 1,958 13 8 
Stationery and ргїпїпр.......................................... 274 4 1 
General establishment charges ................................. 405 18 5 
Ee... Лена 111 010 
Licenses and wayleaves .......................................... 27 10 6 
Rents, rates, and ta kes q 2,840 14 7 
Insurances, Mm 286 4 9 
Fees, testing meters . . 5 5 0 
Expenses obtaining loanlne sss . 66 16 0 
Compensation claim . m . . 217 1 3 
Smoke prevention аррагабив .................................... 39 8 9 
Oil fuel experiments . . 74 7 9 
Rearranging switchboard cables and removing plant 170 9 8 
Sundry chargeable Worekkce nn 455 19 10 

Total expendit ure eee 560,096 5 8 
Balance carried to net revenue account .......... РИТИ 52,275 16 11 
£68,372 2 7 

Cr. £ s.d 

Sale of current per meter at 6d. per B.T.U. ............... 22,165 12 0 
- j 5а. „ - 11,285 5 4 
" $i 4d. "C Rn 1,842 1 4 
- T 3d. E е 17,649 19 3 
jj is ; ЮЛ, нао 5997 4 4 
55,938 0 3 
Sale of current (minimum charges) ................ 8 18 0 0 
Public lighting (sale of current and all charges) 11,183 1 9 
Indicator rent,, 184 12 0 
Sundry chargeable works F 511 4 9 
Fees for testing installationdnn eene 10 0 6 
Rents receivable i nene enun 577 5 4 
Proportion of cflice expenses chargeable to the Lighting 

(Gas) Department...... CCC 150 0 0 
£68,372 2 7 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC, 
Qaantity generated in B.T. units . 5,124,617 

Publielampe ........................ 894,647 
Quantity sad Private consumers .............. . . 3, 206, 487 | 4,205,050 
Public buildings ..................... 105,916 

Quantity used on works and testing.room ..................... 509,972 
Total quantity accounted for................. 8 5,097,545 
Quantity not accounted fool q 582,525 
Number of public lampsᷣUUUUUUUUw . . . . 453 
Total maximum supply demanded (kilowatts) ) *2,741 


* Maximum kilowatts drawn from the stations. 


ISLINGTON ELECTRICITY ACCOUNTS. 


The total expenditure on capital account on March 31 
last in respect of the borough of Islington electricity 
undertaking stood at £403,650. Below we give an abstract 
of the accounts for the year ended on that date. 


REVENUE Account, 


Expenditure. £ s. d. 
Coal and other ſueꝝMululu . m 12,863 2 6 
Oil, waste, water, and stores. 1,9996 12 4 
Wages at generating station . 5,755 0 10 
Repairs, etc., of buildings, engines, eto 2,272 15 1 
Wages (distribution) ............................................. 527 10 5 
Repairs, etc., of mains and meters . 1,017 10 9 
, Vas Eo ISDN PETENS EA 2,255 6 3 
Rates, £1,864. 17s. 9d.; less amount of income tax on 
loan interest, £478. 18s. 5d. ................................. 1,585 19 4 
I ] o ?y 2,064 18 2 
Printing and stationer . . 294 1 3 
TCCCCCCCCC a tind ead dati eu uv pe ba 218 3 4 
Соба penn. 8 26 16 0 
General establishment charges 540 19 3 
28,816 15 6 
Balance carried to net revenue account q . 15,010 16 6 
£44,427 10 0 
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Income £ s. d. 

Sale of current Public lamps ................................. 13,958 11 9 
Private lighting: еы ын ы CEs er ааны 29,590 4 5 
Rent of meters, ...... oc 636 16 0 
Coronation decoratioko nn 4%“ 103 14 9 
Liquidated damages for breach of contract.................. 111 0 O0 
Unclaimed balances on деровї(з................................. 5 4 7 
Miscellaneous fees . . 21 18 6 
£44,427 10 0 

BALANCE-SHEEr. 

Dr. Liabilities. £ s.d. 
(öõ/õö;˙”¹ ⅛˙mt.dtt md а ; 561,455 5 5 
Sundry оа е адо s кри ЫНАА ДӘР 3,010 17 2 
Balance due to treasurer on capital account, £589. бв. 9d., 

and on revenue account, £12,449, 1s.; less in cashier's 

hands as per official disbursements, £149. бз. ......... 2,889 1 9 

585,555 2 4 
Excess of assets 4 19,149 9 8 
£402,484 12 0 

Or. Assets and Capital Outlay. £ в. d. 
pen v 588,610 5 5 
Sundry debt or... каан 12,527 12 8 
Stores On , Аана нынын ЫЗ 1,286 15 11 

£402,484 12 0 


Mr. Albert Gay, in his report on the above aocounts, says he is dis- 
appointed with the result. A net deficit of £1,740 does not appear 
very encouraging. On going into the figures, however, the reasons 
for this deficit become obvious. He finds that the average increase in 
the number of units sold year by year during past years is about 
570,000, while the total increase in the year under review as com- 
pared with the previous year is only 178,314, which would amount to 
over £3,000. e reduction in price, and the abolition of meter rents, 
which came into operation on Jan. 1 last, accounts for a fall in the 
revenue of £435, while the rates and taxes having been increased from 
£1,400 to £1,800 is accountable for a further £400. With regard 
to the cost per unit, he regrets to say that this has increased 
from 2"71d. to 2°97d., or practically 4d. per unit, the chief 
items being repairs, rates and taxes, coal. Unfortunately, the 
repairs necessary to buildings, machinery, and mains have been 
exceedingly heavy during the past year, having increased from 
£1,671 in 1902 to £3,852 last year. is, and the increase in rates 
and taxes, virtually make up the difference of 2d. per unit in the costs, 
a slight increase in the cost of coal accounting for the balance. The 
above items summarised show results as follows: (1) reduction in 
price, £435 ; (2) increase due to enhanced price of coal, £612 ; (д) 
increase in rates and taxes, £400; (4) increase in oost of repairs, 
£2,281—£3,628; and but for these items there would have been a 
profit of £1,888. Mr. Gay has not the slightest doubt that the 
accounts for the current year will be far more satisfactory. 


LEGAL INTELLIGENCE. 


ELECTRIC TRAMWAYS TRUST. 


In the Vacation Court on Wednesday Mr. Justice Walton heard the 
paron of W. Bratby for a windiog.up order against the Electric 

ramways Trust, Limited. 

Mr. Mulligan said the company was registered on Dec. 21, 1900, 
at which time it had a capital of only £100 ; but the business had so 
increased since then that the present authorised capital was £60,000. 
Of this, there had been issued £2,167. The petitioner was a creditor 
for £516, and his debt was admitted. It was due upon bills accepted 
by the company, and which matured in July last. The company had 
passed extraordinary resolutions to wind up voluntarily. 

Mr. Bramwell Davis, for the company, said there were no assets, 
not even enough to pay the costs of the petition. The British Motor 
Traction Company and the British Electric Street Tramways Oom- 
pany, which held shares in the company, were both in liquidation. 

His Lordship granted a supervision order for winding up, with 
liberty to apply in chambers for an additional liquidator. 


— — 


FERRANTI LIMITED. 


Before Mr. Justice Walton in the Vacation Court on Wednesday, 
Mr. Bramwell Davis, K. C., said that in the matter of Ferranti 
Limited Poole v. Stirling—it was a case in which his Lordship had 
already appointed the c.c parte, a receiver and manager, with leave to 
borrow £2,000. He (counsel) appeared for one of the trustees for the 
debenture holders (Mr. William Jones), and also for Parr's Bank, who 
hold second debentures for £30,000, and who werenot parties tothe action 
at that moment. His application was that Mr. Whittaker should be 
joined with Mr. Tate as receiver and manager of the company’s pro- 
perty and business, Mr. Jones, in his affidavit, set out that this was 
a very large electric busine:s, carried on at Manchester, and it was 
absolutely necessary for someone on the spot, like Mr. Whittaker, to 
supervise and carry on the business. 

Mr. Justice Walton made the appointment as now asked, with 
leave to borrow £20,000, less the sum of £2,000 already borrowed, 
and with leave to apply £2,000 to meet the current weekly wages bill, 
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COMPANIES’ MEETINGS AND REPORTS. 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE 
WORKS. 


The report of the directors to be submitted to the ordinary general 
meeting of the shareholders on 24th inst. states that tbe works have 
been 5 maintained during the year as regards buildings and 
machinery, the coat of which has been charged against revenue. 
After paying debenture interest amounting to £2,500, and charging 
£5,096. 38. 9d. for depreciation, the profit for the year is 
£16,694. 14s. 11d., to which must be added £2,832. 3e. 8d. brought 
from last year, making a total of £19,426. 188. 7d. The directors 
recommend that this amount be dealt with as follows: to carry to 

neral reserve fund, £2,000 ; to pay a dividend of 8 per cent., less 
income tax, for the year ending June 30, 1903, £12,000 ; to carry 
forward to next year, £5,426. 18s. 7d. —total, £19,426. 18s. 7d. 


€——————— — 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Macao. —The Colonial Office at Lisbon invite tenders for the electric 
lighting of Macao. Tenders by Oct. 21. | 

Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Buoharest.—The Government Railways require tenders for the 
installation of electric lighting and plant for their workshops. Tenders 
by Oct. 10. 

Paris.— The Post and Telegraph Department, Rue de Grenelles 103, 
invite tenders for (1) 190,000 ko. bronze or copper wire and 94,000 
joints, and (2) 12 kilometre submarine telegraph cable. 

Transvaal Colony.—The Chairman of the Tender Board, Pretoria, 
requires tenders for installing and working the electric lighting of 
Potchefstrom for about five years. "Tenders by Oct. 30. 

Kir .— The Corporation invite tenders for supply of all 
fittings for installing the electric light into the memorial halls in 
Bennochy-road. Tenders by Sept. 12. See advertisement. 

Croydon.—The Council invite tenders (1) for the building works 
and (2) for the smith and ironfounders’ work in counection with the 
extension of the electricity works, Factory-lane, Croydon. Tenders 
by Sept. 14. See advertisement. 

Dublin.—The Port and Docks Board invite tenders for the supply 
of а 100-ton electric crane. Specification can һе obtained at the office 
of the engineer to the Board, Mr. John P. Griffith, M. I. C. E., East- 
wall, Dublin. Tenders by Oct. 5. 

London, E.—The Whitechapel Guardians invite tenders for electric 
lighting of a portion of the ‘nfirmary. Specifications, etc., may be 
obtained from Mr. F. J. Tootell, clerk, Union Offices, 74, Vallance- 
road, N.E. Tenders by 12th inst. 

London, E.—The Whitechapel Guardians invite teaders for electric 
lighting of a portion of the infirmary. Specifications, etc., from 
Mr. F. J. Tootell, clerk, Union Offices, 74, Vallance-10ad, N.E. 
Tenders must be sent in hy Sept. 12. 

Huddersfield. —The Corporation invite tenders for the supply and 
delivery of atout 30 tons of steel tramway rails (girder section), with 
fishplates, tierods, bolts, trolley poles, bracket arms, overhead.line 
material, Xe. Tenders by Sept. 16. See advertisement. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oot. 51, 1903, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
from l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. | 

Rotherham.—The Tramways Committee invite tenders for supply 
of an electric watering car and track sweeper. Full particulars may 
be obtained from Mr. Grant, Tram Depot, Rotherham. Tenders to 
Mr. H. Hampton Oopnall, town clerk, Town Hall, Rotherham, by 
18th inst. 

Bruseels.—The Post and Telegraph Department require tenders 
for 111,500 ko. galvanised iron wire, 5,100 ko. wire cable, 1,875 
ko. copper wire, 532,900m. copper wire, 155,650 insalators, etc. 
Specification No. 200 at above. Tenders by 11 a.m. on Sept. 16 at 
the Bourse. 

ERochdale.—The Guardians invite tenders for certain new under- 
ground cables and switchboard alterations and additions required at 
the workhouse, Dearnley. Specifications, etc., may be obtained from 
Messrs. Shepherd and Watney, Greek-street-chambers, Leeds. Tenders 
by 26th inst. 

Russia.—The Russian Minister of the Interior has sanctioned а 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Esch car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 

Utrecht.—The Town Council will receive tenders for supply aud 
erection of a central electric establishment for lighting, power supply, 
aod working tramways. Contract, conditions, etc., to be obtained at 
the Gemeente Secretaire " of Utrecht, on payment of 5fl. (8s. Ad.). 
Tenders by Oct. 1. 

Southend-on-Sea.—The Oorporation invite tenders for steam 
dynamo, boiler, and condenser. Specification, etc., may be obtained 
from Mr. W. E. J. Heenan, M. I. E. E., borough electrical engineer 
aod general manager, Southend-on-Sea. Tenders by noon on Sept. 14. 
See advertisement. 

Brighton.—The Town Council invite tenders for the (1) supply of 
qteel girder tramrails, fishplates, etc.; (2) tramears; (3) points and 


crossings and other fitti 8 cations, etc., may be obtained 
from Mr. Francis J. Miltone, pus clerk, Town Hall, Brighton. 
Tenders by 10.30 a.m. on Oct. 5. 

Leeds.—Tenders are invited for concrete engine and dynamo 
foundations in Whitehall.road, for the Electric Lighting Committee. 
Plans, etc., may be obtained at the office of Messrs. Milnes and 
France, 99, Swan-arcade, Bradford. Tenders by 15th inst. to Mr. 
W. J. Jeeves, town clerk, Leeds. 

West Ham.—The Guardians invite tenders for the supply of various 
articles to the workhouse infirmary and tchools for 12 months from 
Sept. 29, including asbestos gceds, electrical fittings, engineers’ 
sundries, ete. Tenders to the Clerk's Office, Union Workhouse, 
Leytonstone, N.E., by 10 a.m. on Sept. 16. 


Madrid. —The Telegraph Section of Posts and Telegraph Depart. 
ment, Madrid, invite tenders for telegraph and telephone apparatus 
(Morse receivers, Morse manipulators, switches, Ericcson instrumente, 
etc.) of a total estimated value of about £2,190. Tenders by 19th 
inst. A provisional deposit of 5 per cent. is required. 

Glasgow.—The Corporation invite tenders for the supply and 
erection of electric cables main switches, distributing boxes, and 
other accessories required for Baltic-street baths and wash-houss. 
Specifications, etc., may be obtained from Mr. J. Lindsay, clerk, City 

ambers, Glasgow. Tenders by 10 a.m. on 16th inat. 

Johannesburg.—The Municipality require tenders for gas genr- 
rating plant or for steam generating plant and for gas motors or 
steam motors, with eclectiic generators aod accessories. Particulars 
may be obtained from the Town Clerk, Johannesburg, or fiom Mesare. 
Mordey and Dawbarn, 82, Victoria-street. Tendera by Oct. 19. 

Launceston (Tasmania).The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 

Cientuegos (Cuba).—The Municipal Authorities require tend. ra 
for the installation and working of clectrio Jighting. They will psy 
an annual subsidy of 24,000 piastres for 150 arc Janips of 1,500 с.р. each 
and 350 incandescent lamps of 50 to 100 c.p. each for strect lightiny, - 
and 16 to 25 lamps in public buildioge. Tenders by 1 p.m. on Sept. 28. 

Edinburgh.—The Council invite tenders for the following works in 
connection with the proposed extension of Macdonald-road eleeti io 
power station: (1) building works, including excavator, mason, brick, 
joiner, slater, plasterer, plumber, and glazier's work; and (2) smitl, 
and ironfounder's work. Tenders must be sent to Mr. R. Morham, 
city architect, by 10 a.m. on Sept. 14. 

London, S.E.—The London County Oouncil invite tenders for th: 
supply, delivery, and erection in the electricity generating station te 
be established by the Council at Greenwich of four 5,000-h.p. vertica'- 
horizontal steam-engines, each suitable for driving a three-phase 
generator. Particulars, etc., may be obtained at the County Hall, 
Spriog-gardens, S.W. Tenders by 10 a.m. on Oct. 6. 

Bradford.—The Corporation invite teaders for the construction o` 
about 13 miles of light railways and tramways in connection with 
the Angram storage reservoir works. Plaos may be seen and specifica. 
tions, etc., obtained а" the office of Mr. James Watson, M. I. C. E., 
waterworks eogineer, Town Hall, Bradford. Tenders to Mr. Frederick 
Stevens, town clerk, Town Hali, Bradford, by 10 a.m. on Oct. 1. 


Birmingham.—The Tramways Committee require the names of 
contractors who are desirous of tendering for the supply and delive y 
of materials and fittings as follows: (Section A) manganese steel points 
and crossings ; (B) tapered steel side poles and bracket arms; (С) 
suspension ears, pull-offs, section insulatore, and other overhead 
materials ; (D) hard-drawn copper trolley wire aud stranded steel span 
wire. Mr. John Price, city engineer, Council House, Birmingham. 

Stoke-upon-Trent.—The Corporation invite tenders for the supply 
and erection of the following plant in connection with the proposed 
electricity and destructor works : (Contract 10, Section A) pipework ; 
(B) nen-conducting covering ; (О) water-softening plant. Persons are 
at liberty to tender for any single section. Specifications, etc., can 
be obtained from Mr. P. J. 8. Tiddeman, Field-place, Stoke-upon- 
Trent. Tenders to Mr. Jno. B. Ashwell, town clerk, Town Hall, 
Stoke-upon-Trent, by 5 p.m. on Sept. 11. 

Bermondsey.—The Borough Council invite tendera for (Contract 
No. 12) the constraction, supply, and erection of two dust-destructor 
cells, with furnacee, flues, et", and storage bins, one water-tube 
boi'er and brickwork settiogs, one water storage tank, with supports 
for same, and extensions to the steam, feed, and exhaust piping 
system ; (13) the construetion, supply, and erection of two 300 kw. 
steam generators, two 20-kw. feeder boosters, one 15 kw. motor- 
balancer, and sundry switchgear and connecting cables, Specifications 
can be obtained from Mr. Fredk. Ryall, town clerk, and may also be 
inspected (hut not obtained) at the offices of the engineers, Messrs. 
Kincaid, Waller. Manville, and Dawson, 29, Great George.street, 
Westminster. Tendera by Sept. 21. See advertisement. 

London, E.C.—Tenders will be received nntil noon on Sept. 28 (a 
for the supply of Swedish, Norwegian, or Finland red fir telegraph 
poles, to be delivered in London, at Northumberland Dock (Hiver 
Tyne), West Hartlepool, Hull, or Grimsby, at Leveo, Fifeshire, and 
at Swansea, Cardiff. or Newport; and (b) for ervo:oting the poles 
with 10lb. or 12!b. of creos фе to the cubic foot, as miy be directed. 
The poles to be felled during the winter of 1903-4, aad to be delivered 
during the following summer at the port at which the creosoting is to 
be performed. Butt sections, 2in. thick, stamped with the shipper's 
mark, from not less than three poles, to show the quality of timber 
olfered, must precede or accompany the tender of any person who has 
not already supplied the Postmaster-General with poles. Forms of 
tender may be obtained from Mr. S. O. Hoolley, controller of stores, 
Stores Department, 17-19, Bedford-street, London, W.C. i 
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RESULTS OF TENDERS. 


Preston (Lanos.).—The Town Council have accepted the tender of 
T: W Preston, at £11,000, for the construction of a tramway 
car-shed. 

Colehester.—The Electtic Light Committee have accepted Messrs. 
Statter's tender to supply certain additions to the traction switch board 
at a cost of £99. 

Pietermaritzburg.—The tender of Messrs, Strong and Moore has 
been accepted for the laying down of the permanent way for the 
electric tramway system at £16,856. 

West Ham.—The Town Oouncil have accepted the tender of the 
British Thomeon-Houston Company, Limited, Rugby, at £2,183, for 
traction switchboard, eto., complete with electrical equipment. 

Johannesburg. — The Hadfield Steelfoundry Company have 
secured the contract for points and crossings for the tramways at 
£5,555 8s. 7d., f.o.b. British port ; whilst Meesrs, Askham Bros. and 
Wilson (p.p. Ed r Allen and Co., Limited, Sheffield), through the 
Brush Electrical Engineering Company, are to supply the tiebars, sole 
joists, bolts, etc., at 23,333, f. o. b. The bulk of the contract was 
secured by the Brush Oompany, who for grooved rails represented the 
interests of the Société Anonyme d’Ougrée, Belgium. 


„ ß NER TUR: £398 0 0 
Wenham and Waters, Limited, Paragon Works, Croydon 407 0 0 
V. G. Middleton, Broadway-chambers, Westminster, S. W. 443 0 0 
Eastlakes. Limited, 4 and 5a, Cowley. street, West- 

minster B , TL 450 0 0 
Drake and Gorham, 66, Victoria-street, S.W. ............... 496 0 0 
НА тауы and Co., 90 and 92, Whitecross-street, 

"e —— C €" C 505 16 6 


London, W. — The Ohiswick Urban District Council ha ve received 


the following tenders for gas - driven sewage pumping plant, oom - 


ressors, and electric lighting sets :— 


ilbie, Hobson, and (ooo . £6,500 0 0 
Campbell Gas-Engine Company, Limited ......... ....... 3,513 7 6 
Orossley Bros., Limited . 5,504 0 0 
Drysdale and Co ·—ͥL—fB w . €— 1,930 0 0 
J. and Н. Gwynne, Limited...... 7 „805 0 0 
Gwynne and Co 5527 0 0 
Pollock, Whyte, and Waddel .......... —— СеТе 5,202 0 0 
Sir Hiram Maxim Electrical Engineering Company 

(accepted). . n Sue cu AD КТАН 3,197 2 0 
D. Stewart and Co. (1902), Limited ........................ 2,772 0 0 
Tangyes, Limited ........ FCC 4,470 0 0 
J. Wolstenholme and бол....................................... 5,562 10 0 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Crewe.—Arc lamps are to be placed in the principal streets. 

Nelson.—The Town Council have decided upon cable extensions at 
a cost of £250. 

Halifax.—Sanction has been obtained for a loan of £19,000 for 
electric supply. 

Accrington.—The borough accountant has been authorised to raise 
26,890 for electric lighting. | 

Holland.—It is proposed to expend £4,000 in installing the 
electric light at the County Council asylum. 

Wednesbury.—The Town Council have been authorised to raise a 
loan of £11,000 for electric lighting purposes. 

Farnham.—The local gas company have offered to take over the 
order obtained by the Urban District Council. 

Sheffüeld.—The Council propose to extend the electric lighting 
mains in various directions at a cost of £1,303. 

Yarmouth.—The Guardians have decided that the electric light be 
installed at the workhouse at а cost of £19. 10s. 

Warrington.—The Town Council have received sanction to the 
borrowing of £18,600 for the purpose of electric lighting. 

Consett.—The Urban District Council have referred to a committee 
the question of lighting the district by gas or electricity. 

Batley.—The Town Oouncil intend to apply for sanction to borrow 
an additional £5,000 for the extension of the electric cable. 

Lytham,—The Council are collecting information as to the cost of 
producing electric current by gas power as compared with steam. 

Llandilo—Àn enquiry is to be held into the Urban District 
Council's application [» power to borrow £1,300 for additional plant. 

Morpeth.—Plans for the erection of a power station on the Low 
Stanners for the Northern Electric Supply Оотрапу have been passed 
by the Town Council. 

Bexley.—The District Oouncil intend to apply 
borrow £1,760 for purposes of public and private e 
the East Wickham ward. 

Penmaenmawr.—The District Council аге conferring with Messrs. 
Lacey and Sillar, of Manchester, consulting engineers, re a report 
upon an electrical installation. 

Hythe.—The Folkestone Electric Lighting Company have now 
taken over the whole of the public lighting of the town, It is pro- 

posed to provide a number of extra power lamps, 


for sanction to 
ectrio lighting in 


Dumbarton.—The Olyde Valley Electric Power tent intend 
to apply to the Board of Trade for an electric lighting order for parts 
of the parishes of Bonhill, Cardross, and Dumbarton. 

Blaydon.—The Urban District Council are conferring with the 
Priestman Power Oompany, who are desirous of taking over the 
Oouncil’s responsibilities under their provisional order. 

Mansfield Woodhouse. —A pplication is to be made by the Oouncil 
for a provisional order to authorise the supply of electricity for publie 
and private purposes within the urban authority's district. 

" 5 еа шш have — that it would 

е contrary to the policy of the Council to accept the gas com 'в 
rie aad recommend t the scheme for aro lighting be proceeded 
with. 

PersonaL—The following appointments have been made in con- 
nection with the Bexley Oouncil’s electricity undertaking: senior 
charge engineer, Mr. H. Knorr; junier charge engineer, Mr. J. D. 

+в. 

Perth.—The Electric Lighting Committee are considering a request 
for a service in Kinnoull district. The Electric Committee propose 
to apply for powers in the new omnibus Bill to let out small motors 
on hire. 

—It has been resolved that as an experiment tor one year 
the charge for the supply of electricity to premises controlled by a 
time switch be 1d. per unit from 8 o'clock, instead of from 10 o'clock 
in the evening. 

Portsmouth. —The last electric light accounts show a net profit of 
£3,000, which will help to swell the reserve fund. The profit on the 
committee’s operations during the year was £14,079, of which 
£11,079 went for interest on loans, ete. | 

Gloucester. — Ап enquiry has been held into an шаа of the 
Oorporation to borrow £25,000 for p of their electricity under- 
taking, including the provision of the additional plant required for 
supplying power for the proposed light railway. 

Bann Motor Company, Limited.—This company has been regis- 
tered with a capital of £12,500, £2,500 being preference shares, for 
the purpose of dealing in all sorts of steam, electric, or other engines 
and motors. Registered office: Portadown, со. Armagh. 

Yardley.—The Rural District Oouncil have appointed a special 
committee for the pu of consulting the Pritish Electric Traction 
Company as to е lighting of the main roads in the parish of 
Yardley with electric light, and ascertaining the cost of same. 

Жос1ев. — The Oouncil have reduced the charge for energy supplied 
for the borough distributing mains for motor or power purposes. 
During the past three months the apparent loss has only been £229, 
whilst for the sa:ue period in 1902 it was £372, and in 1901 £515. 


Ripon.—The Council will oppose the Empire Electric Light 
and Power Oompany, Romford, who intend to apply for an electric 
lighting order for the city in the next session of Parliament. The 
ч will probably apply for an extension of their electric lighting 
order. 

Colehester, — А+ the last Oouncil meeting the report of the Electric 
Light and Power Committee, which included a recommendation that 
certain tenders amounting to £99 be accepted, subject to the Local 
Government Board's sanction to а loan of 27,000 being obtained, was 
adopted. = 

Darlington.—The minutes of the Electric Lighting and Tramways 
Committee submitted to the last Town Oouncil meeting showed a con- 
siderable increase in the number of units generated in the electricity 
department, and applications had also been received from 30 intending 
consumers. 

Bognor.—The Urban District Oouncil have adopted the scheme ef 
the Industrial Engineering Company for installing electric plant in 
the town subject to an agreement and to the Board of Trade’s approval 
of the same, and to the Local Goverment Board agreeing to the Council 
leasing the land. 


Kirkoaldy.—The Tramway and Electric Lighting Oommittee have 
decided to lay electric lighting mains throughout Oommercial-street, a 
sufficient number of connections having been guaranteed to warrant 
the committee undertaking the extension. The street is also to be lit 
with arc lamps. 

Leicester.— Tenders will be advertised for plant for the electric 
lighting of the North Evington Hospital. The cost will be approxi- 
mately £7,000. The Corporation will do the wiring at net cost, and 
Mr. Oolson, the borough electrical engineer, has promised to super- 
intend the work. 

Glasgow.—The Electricity Committee have resolved to recommend 
that the department be authorised to supply electric motors on hire, 
A small motor, it is stated, may be let for about £3 per annum, while 
а motor of 25 h.p., which would cost, £250 to purchase, may be rented 
for about £20 per annum. 

Swansea. —The demand for electricity has increased by 94 per cent., 
139,000 units being sold in the quarter ending June 50 last, as com- 
ү with 71,000 units during the corresponding period of last year. 

ith regard to the proposed electric lighting of Morristown а canvass 
of the district affected is to be made. 


Leughborough.—Last month the borough surveyor was given 
permission to act jointly with Mr. C. Н. Gadsby, the electrical engi- 
neer, in preparing the architectural work in connection with the 
electricity power station. The resolution granting such permission 
was, however, rescinded at the last Town Council meeting. 


St. Annes.—The electrical engineer in his last report states that 
the number of units sold to July 31 was 104,489, against 27,489 in 
1902; the maximum load for lighting was 111 kw., against 95 kw., 
and for traction 220 kw. ; the number of consumers is 194, against, 
113. A number of new electric lighting mains are to be laid. 


h 
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obtained by the Teddington District Council, commenced the layi 
of the cable on Monday from Normansfield, Kingston-road, cowards 
St. Albans. The company have deposited plans for laying cable in 
nearly the whole of the roads contained in the specified area. The 
company have already recouped the District Oouncil the cost of 
obtaining the order, which amounted to upwards of £300, and besides 
undertaking to pay a rental of £100 a year, they have granted 
favourable terms for street-lighting. Purchase terms have also been 
arranged under which, we understand, the District Oouncil may 
acquire the undertaking at the end ef 7, 14, or 21 years, if they 
think fit. | 

Mountain Ash.—The Ocean Coa! Company have erected at their 
Treharris Oolliery an electric pump, displacing the old Cornish pump 
formerly used at the colliery, and relieving the use of several boilers, 
which undoubtedly will repsy the owners for their 1 outlay. 
The pump was supplied by Mesers. Ernest Scott and Mountain, 
Limited, Newoastle-on- Tyne, who were represented in the erection of 
same by Mr. Scott, agent, of Cardiff, the firm’s local representative; 
and Mr. G. Gillender, the erector. The plant consists of a horizontal 
long-stroke compound 300-h. p. engine; a 170-kw. continuous-current 
dynamo, driven by ropes from the engine; main switchboard, with 
instruments and switches, shaft, and underground cable; 170-h.p. 
electric motor for driving the pump ; and set of Scott and Mountain’s 
special high-lift, three-throw ram pumps to deliver 250 gallons per 
minute against 1,500ft. head. The old pump will be kept in reserve 
in case of emergency. 

Strike.—The Central News says the men employed by the Westing- 
house Electric Company on the new electric generating station at 
Neasden, now in course of construction for the Metropolitan Railway, 
went out on strike in a bunch on Monday morning. The Westinghouse 
Company state that the men ае for higher , and this being 
refused, all the employés, who number over , struck work. 
According to statements made by the men, it ap that there had 
been considerable friction between Mr. Huntingdon, | the manager of 
the Westinghouse Oompany, and the workmen. The men allege 
that since the commencement of the work their manager has used the 
American system of driving. Their special grievance is, they aver, 
that unless they are at their places on the scaffold, eto., and start 
work the moment the hooter sounds, continuing to work right up to 
the last minute, they are dismissed. All the ога staff. of men are 
still out on strike, but the e pd have since filled their places by 
taking on an entirely fresh staff. ' 


Cheltenham. —At the last monthly meeting of the Town Council 
the position.of the electrio undertaking was discussed, and it was said 
that in eight years there had been an absolute loss of £17,000. 
Alderman Norman, chairman of the Lighting Committee, replied that 
this sum of £17,000 had never come out of the ratepayers pockets. 
It stood to а suspense account, and was balanced by £10,010 in the 
sinking fund and another £4,425 now awaiting investment. He went 
into an exhaustive explanation of the causes of the accumulation of 
the so-called ‘‘ losses,’ one of which was the increased interest now 
payable on money borrowed from the bank compared with that paid 
on loans when the installation was put in, and showed that during 
the eight years the 5 had made a profit of £21,038 over and 
above its working expenses. Had the concern been in the hands of a 

ivate company it would, on this basis, have earned a dividend of 

88 or nearly 5 per cent. He repudiated the charge of mismanage- 
ment, and showed that the Cheltenham station cost in capital 
expenditure £3 per kilowatt less than the average thronghout the 
country, and that its working expenses were only 1:574. per unit, as 
compared with 2°10d. elsewhere. 


Paper Mills .—The British Westinghouse Electric and Manufac- 
turing Company are installing plant for the electrical driving of the 
mills of the Donside Paper Company, Aberdeen. The plant will 
include one Babcock and Wilcox boiler, fitted with chain-grate stoker, 
superheater, and eeonomiser, which will supply steam at 2001, steam 
prese to a Browett and Lindley triple-expansion engine. This will 

turn drive a 375-kw. Westinghouse double-current generator, giving 
on the alternate-current side three-phase current at 220 vol 
25 periods, and on the direct-current side current at 125 volts. 
Oontinuous current will be used for the variable-speed motors, of 
which about 75 kw. will be installed. АП other motors will be of 
the Westinghouse polyphase induction type. These will include five 
Dr motors for the beaters and breakers, one 35-h.p. for driving a 
Marshall breaker, and three smaller motors driving the starching 
plant and edge runners. One 75-h.p. variable-speed motor will drive 
the dry end of the paper-making machine and a 50-h. p. motor the wet 
end. In addition to these, all the pumps will be electrically driven, 
as will also the finishing house, ink grinders, and so forth. It is 
anticipated that the electric driving will effect a very large economy 
in consumption, and a further consideration, which has no doubt 
proved of much importance in this case, is the flexibility of elec- 
tricity as compared with mechanical driving in view of certain 
extensions contemplated in these mills. 


Whitby.—The Urban District Oouncil are raising £2,500 for the 
extension of the eable in Fishburn Park and for a mechanical stoker. 
The Finance Committee in their last report state that the receipte 
from рле consumers of the Council’s electric light would amount 
to , ав compared with £250 for the preceding half-year. 

Automatic Fire Alarms.—Honorariums of 250, £30, and £20 
are respectively offered for (1) the best form of and quickest operating 
thermostat for closed circuits ; (2) a means of ‘‘ testing back " from a 
fire station to а factory to distinguish from or ascertain if the fall of 
a drop indicator is caused by heat, or by short-circuit, or tampering, 
eto. Further particulars appear in our advertisement columns. 

Automatic Signalling.—In consequence of the heavy rains of 
last week, the electrified portion of the District Railway was flooded 
in two places. The water partially submer the running and 
negative rails. . We are informed that, in spite of this, the track 
cirouits of the Westinghouse automatic signal, with which this line is 

uipped, were not in any way affected, and the trains were signalled 
without a hitch. 

Clydebank.—'The poll to decide whether the burgh should or 
should not carry out its own electric light provisional order, combined 
with the building of a dust destructor, resulted as follows: Number 
of papers issued, 5,185; returned, 1,459 ; 1,104 against, and 366 for. 
This means that the order will be acquired by the Olyde Valley 
Electric Power Company, who are laying down a considerable amount 
of plant at Yoker. 

West Hartlepool.—The following scale of charges for current for 
motors has been adopted: for less than 150 units per horse-power 
installed per quarter, at 2d. per unit; 151 units, and not exoeedin 
200 installed per quarter, at 1jd. per unit; 201 units, and not exceed- 
ing 250 installed per quarter, st 1$d. per unit; 261 units, and not 
exceeding 300 installed per quarter, at 184. per unit; 301 and above 
installed per quarter, at 14d. per unit. 

Gainsborough.—The question of procuring an electric lighting order 
was considered at the Council meeting, and it was agreed to make ah 
application for a provisional order to produce and supply electricity 
within the urban area. The suggested streets upon which lines 
should be laid were Church-street (portion), Market-place, Silver- 
street, Bridge-street (portion), Market-street, Beaumont-street, and 
Trinity-street. The estimated cost is £12,000. 


Lowestoft.—The electrical engineer in his last report states that 
there have been five new consumers connected up to the mains during 
the month, which, with extra lamps, represents 150 8-c.p. lampe 
&dded during the month. There are now 418 consumers, repre- 
senting 23,347 8-c.p. lamps connected to the mains. The engineer 
has been instructed to communicate with free wiring companies and 
obtain tenders and report thereon to a fature meeting. 


Salford.—Application is to be made for permission to charge the 
sum of £34,443, 16e. 9d. over expended on the main building of the 
electricity works, machinery and plant, and mains, etc., against the 
borrowing power of £43,282 granted for feeding cables, section boxes, 
and electrical equipment for the кшн but not used ; and if such 
permission be declined, to apply for additional sanction to borrow 
the sum of £34,444, or such farther sum as may be found necessary 
to cover the excess expenditure. 

Dundee.—4Àn immediate start is to be made by the North British 
Railway Oompany with the installation of electria lighting at the 
platforms and buildings connected with Tay Bridge Station, the goods 
yard, and the lyes, where extensive shunting Operae are regularly 
carried on. The supply, it is understood, will be drawn from the 
Corporation works. e necessary plant will be furnished by the 
North British depót, and the work of installation will devolve upon 
the engineers in the company's employ 

New Issue.—The Weston-super-Mare and District Supply are 
issuing £35,000 44 per cent. first mortgage debenture stock and 
34,950 6 per cent. cumulative preference shares of £1 each. This 
company was formed in 1899 to take over the Weston-super-Mare 
Electric Lighting Order, 1891, granted to the Urban District Oouncil 
of Weston-super-Mare, The company have since obtained the Weston- 
super-Mare Tramways Orders, 1900 and 1901, authorising the ооп- 
struction of tramways about four miles in length, of which nearly 
three mjles have been constructed. 'The generating station was opened 
in May, 1901, and the tramways in May, 1902. 


The Electrical Rugby Football Championship.—The long. 
deferred match between Glover's and Chloride was played off on 
Wednesday on the Broughton Rangers’ ground at Manchester, and 
resulted in the '' Cables " ting the “* Accumulators " by two tries 
ќо one. The game was е remarkable for the number of personal 
injuries sustained, the losers having one man’s shoulder broken within 
the first 10 minutes. The tries for the winners were scored by Horton 
and Brady, and Causer scored the losers’ point. Both works closed 
early for the game, and despite the bad weather a large number of 
electrical works were represented among the spectators. 


Bury.—The engineer (Mr. L. P. Greig) in his last report states that 
the new engine and dynamo have been erected and grouted dewn upon 
the foundations, and as soon as the closing pieces of the piping have 
been received, the engine and dynamo could be run on the load, which 
was increasing rapidly. The condensing plant had been running, and 
had effectually done away with the boom of the exhaust steam. It was 
suggested that the committee hold theiz next meeting at the works in 
order to inspect the whole of the new past while in operation. The 
committee have resolved to place an additional lamp in Ootton-lane, 
and also to hold the next meeting of the committee at the works. The 
remuneration of the two assistant engineers has been increased by be. 
per week each. 


TRACTION. 


Liverpool —The Board of Trade have sanotioned increased speeds 
on several of the tram routes. 

Swansea.—Plans for the proposed tramway extensions have been 
approved and tenders will shortly be invited. 

Hampton Wick.—Preparations are being made for the early 
construction of the proposed tramway through this district. 

Perth. —At a пошко the Town Council held on Monday it was 
agreed to borrow £17,000, the purchase price of the tramway com. 


The Twickenham and Teddington Elnotrio Supply 
pany’s undertaking. 


Teddington. 
Company, who have leased the order for the supply of electric light 
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Mont Blanc.—It is proposed to construct an electric railway up 
Mont Blanc, utilising water power in the generation of the electricity. 
.—The Town Oouncil and the Tramways Oomwany are 
discussing the question of the conversion of the local tramway system 
from steam to electricity. 


Steckton.—The Rural District Council have decided to support 
any movement in favour of inducing the tramways company to extend 
their system to Haverton Hill. 


‚ Bury.—With reference to the question of the tramway purchase, 
Sir Frederick Bramwell will next week inspect the lines in the district 
on behalf of the Board of Trade. 


, Soothill Upper.— The Tramways Committee have arranged an 
interview with Mr. Paris, of the tramways oompany, with reference to 
the suggested Dewsbury Moor extension. 


Leeds.— The system of id. fares on the tramways has been 
considerably extended. A new route from Malvern- road, Beeston 
Hill, to Kirkstall- road was opened for traffic on Monday. 


Londendérry.—There is 4 proposdl for the conatruction of an 
electric railway from Londonderry to Moville, and formal application 
Is to be made to the Lord-Lieutenant iu Council for an order. 


Nottingham.—The present state of the money market and of the 
borough finances have been accepted by the Tramways Committee as 
гелова for delaying the construction of the London-road tramway for 
a time. 

Chesterfileld.—The Town Council on Tuesday adopted a scheme of 
tramways prepared by Mr. Goodyer, au expert, in conjunction with 
the resident engineer, Mr. Aclahd, for the borough, the estimated cost 
being £87,000. _. 

Burnley.—At the last meeting of the Town Council the new 
` by-laws permitting overcrowding ‘in the trams to the extent of 
10 persons inside were opposed, but after further discussion the 
by-laws were approved. 


Woking.—The proposals for a system of light railways in Wokin 
and Bagshot districts are gaining favourable reception locally, an 
the scheme is being pushed on energetically, with а view to an early 
application for an order. 

Birkenhead.—The Corporation tramways aunual report shows а 
gross profit of £122,509 on a car mileage of 1,279,097, and а net profit, 
after payment of interest and sinking fund, of £3,598, which has 
been placed to the renewals fund. 


Golehester.—The Town Council have resolved that the Board of 
Trade be aske l to sanction the inclusion of £887, half the cost of 
widening Middleborough and North Station road, in the loan of 
£61,164 sanctioned by the Board for tramway purposes 


Rochdale.-— The Town Council have adopted a resolution to give 
the requisite notice to the tramway company to purchase that part of 
the undertaking constructed in Rochdale borough under the Man- 
Chester, Bury, and Rochdale Tramways Extension Order of 1882. 


Сага —At the meeting of the Town Council on Monday it will 
be moved that the Tramways Committee be instruoted to prooeed 
with the work of constructing a new line from Talygarn-street, 
Cathays, along Crwys-road, so as to make a connection with the 
Castle-road route. | 


Nelson —At the last meeting of the Town Council it was resolved 
that application be made to the Local Government Board for sanction 
to the borrowing of £25,000 for the purposes of the electricity depart- 
ment. The money is required for extension of plant in connection 
with the light railways. 


Leicester Light Railways.—The Light Railway Commissioners 
have submitted to the Board of Trade for confirmation the order made 
by them for tho construction of light railways in the borougb of 
Leicester and in the rural distriets of Barrow-upon-Soar, and of Market 
Bosworth in the county of Leicestershire. 

Burton.—The Highways Committee having charge of the tram- 
ways, recommend the Council to grant workmen's tickets at the rate 
of 12 for 10d. for use on the cars any route, any distance, between 
6.30 a.m. and 7.30 a.m. and between 5 p.m. and 6.30 p. m.; also that 
children under 12 ride on any siugle route for 1d. 

Railway Motors.—A correspondent calls our attention to a 
printer's error in our note under this heading in last week's issue. 
It was stated that the North-Eastern Railway has commenced its 
Bervice of motor 'buses in North Holderness, between Beverley and 
*' Belford.” The last-named place should have read ‘‘ Beeford." 


Darlington.—The question of the price to be charged for electrical 
energy to be supplied for the light railways has been referred to a 
sub-committee for consideration and report. Prof. Kennedy has been 
invited by the Tramways Committee to inspect the new permanent 
bi which has been laid down in connection with the electric traction 
Scheme. 


Glasgow. — A special committee has been appointed to consider the 
report of Mr. Young, already published, and to report on the whole 
question of 4d. tramway fares. A proposal will be brought before 
tbe Town Council in favour of adopting a larger size of car. The 
whole question of the future extension of the tramways has been 
remitted to а sub-committee. 


Darwen.—The Corporation tramways department has commenced 
& new express parcel delivery service, under which parcels will be 
delivered and carried over several sections. The committee have also 
started a new scale of parcel rates, including delivery within half a 
mile of the tram route ; also for delivery withia Darwen or Blackburn 
within one mile of the tram route. 

Leigh.—The recommendation of the Tramways Committee, that a 
sub-committee be appointed to report as to whether the tramways 
within the borough Should be constructed with a view to their being 
worked by the Corporation or leased to а company, was approved at 


the last meeting of the Town Council, and the sub-committee were 
authorised to engage expert assistance. 


Herefordshire.—At the last meeting of the Ross Rural District 
Council the scheme for providing the county of Hereford with a system 
of light railways was discussed, and a resolution passed asking each 
council affected by the proposal to appoint three delegates to attend a 
meeting which the chairman of the County Council (or, failing him, 
the Mayor of Hereford), should be requested to convene to discuss the 
question. 

Durban.—The Corporation have completed their ‘‘ ouver " circle of 
tramways, ond passengers are now able to make a complete circuit of 
the town without disembarking. Since the installation of electric 
trams, some 15 months ago, the old horse cars have almost fallen into 
desuetude, and at the present time only about half a-dozen are running. 
In a few months the horse trams will be entirely swept away and 
replaced by electric cars. 


“Tube” Breakdown.—Much inconvenicnce was caused about 
seven o'clock on Tuesday evening by an obstruction on the Twopenny 
Tube. A train was rünning between tlie Bank and the Post Office 
Station when a coach left the metals, bringing the whole train to an 
abrupt standstill. All the passengers reached the Bauk Station without 
mishap of any kind. Traffic was considerably delayed between the 
Bank and British Museum Stations. 


Lowestoft.—Thec general manager reports as follows: total receipts 
for the six weeks ending Sept. 1 amount to £2,294. 13s. ld.; 
5 carried, 494,625 ; miles run, 32,958 ; average receipts per 

ay, £54. 12s. 7d.; average receipts per car per day, £5. 28. 7d.; 
average miles run per car per day, 73 56 ; average receipts per car per 
mile, 16 70d. Four new cars are being obtained by the committee, 
and the car-shed is to be extended by one bay in consequence. 


Newoastie.— At a meeting of the Finance Committee of the Corpo- 
ration last Thursday, the 3rd inst., it was reported that the total 
amount paid for tramway construction was £962,000. Of this sum, 
£87,000 had been borrowed. Application was being made to the 
Local Government Board for power to borrow an additional £128,000 
for tramway purposes and street improvements. The town clerk was 
instructed to press this matter forward, that the amount required may 
be obtained. i 

Batley.—In reply to questions at the last meeting of the Town 
Council, the Mayor said he could give no information as to when the 
trams would be running. No communication had been received from 
the British Electric Traction Company, who alleged that their cars 
were not adapted for the Batley lines, There was not sufficient bite, 
it was said, on the wheels, and if the company ran their cars some 
accident might occur. Everything was ready so far as they (the 
Corporation) were concerned. 


Eastbourne.—Aftcr hearing a deputation urging the introduction 
of electric trams in the town, the Town Council at their last meeting 
rejected by 17 votes to 9 a proposal to promote a Tramways Bill in 
the next session of Parliament. A resolution in favour of calling a 
town's meeting was also thrown out. We understand that the reason 
for the Council's attitude in this matter is the fact that they have 
already decided to give the motor 'bus service, which has been running 
for only a month or two, a fair trial. 

Scarborough.—Under the Tramway Act (1902) the Corporation 
ean subscribe £10,000 towards the company's агаш If they 
do this, or only take £5,000 worth of shares, the mayor becomes zx 
officio director of the company. The Corporation has also the right 
to purchase the undertaking in 1926 as a going concern without any 
provision as to percentage. If in avy year the undertaking pays a 
dividend of more than 4 per cent., then the company have to pay to 
the Corporation a percentage of the profits. 


Wolverhampton,—The negotiations which have been going on 
between the Oorporation and the Lorain Steel Company for some two 
months with reference to the 11 odd miles of tramway which have 
been equipped on the Lorain surface-contact system are reported to 
have concluded without an agreement being arrived at. It is stated 
that the Corporation’s offer of £15,000 for the lines has been rejected 
by the company, who have decided to abide by their claim of £25,000. 
The matter is to be considered at a full meeting of the Town Oouncil 
to-day (Friday), but failing agreement, we presume the whole question 
will be submitted to arbitration, 


Additional Traffic Returns.—Anglo-Argentine, £1,234 increase; 
Barcelona Ensanche y Gracia, £218 increase ; Barcelona, £81 increase ; 
Brisbane, £14 increase (month of August, £11,736, increase £294) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £451 decrease 
(month of August, £13,431, increase £533); Calcutta, £375 increase ; 
Cape Town (month of April), receipts £16,003, expenditure £8,513 ; 
Isle of Thanet Electric, £193 decrease; Mexico Electric (month of 
August), receipts £48,600 ; expenses, £27,900; Perth Electric, £161 
increase ; Port Elizabeth (month of April), receipts £4,292, expendi- 
ture £2,281. 


Newport.—It wil be proposed at the next meeting of the Towa 
Council that the fares on the electric tramways be altered so as to be 
4d. fares on the Malpas-road route from the terminus to High-street, 
instead of ld. from the terminus to the centre. At the last meeting: 
Alderman Moses, in bringing up the report of the Tramways and 
Electricity Committee, referred to a statement that had been made 
that the tramways were being worked at a loss of £100 per week. An 
estimate had becn prepared, in which the fullest allowance had been 
made for expenses, which showed that in the five ordinary weeks in 
which tlie full service had been running there was а balance of income 
over expenditure of £11 per week. He asked the Council to vive the 
committee fair play, so that they might have an opportunity to show 
what the tramways could de now they had been placed upon a 
substantial business basis, 
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Bolton.—The question of English v. Belgian rails was discussed at 
the last шеп of the Town Council, оп a proposal of the committee 
to accept a Belgian tender for rails. An amendment in favour of 
accepting the tender of a British firm was ultimately carried by 35 
votes to 18. 

Portamouth.—The summary of the tramway accounts for the year 
ending March 31 last is just to hand, and shows a balance of £6,918. 
10s. 8d. to be disposed of. There was an actual balance on the work- 
ing of £46,988. Of this £32,847 went to the sinking fund and in 
interest, and after paying other charges £13,064 remained. As the 
year started with a deficit of £6,146, the actual sum left for disposal 
is the one stated above, If the committee are wise, it will be retained 
as a provision for renewal of plant in the time to come. 

Sunderiand.—The Tramways Committee have recently beon 
making application to the Board of Trade for permission to run at 
higher speeds than those generally prevailing in the borough. The 
highest speed at present sanctioned in the town is 10 miles an hour, 
but this is only in the more thinly-populated parts, and the speeds 
vary from that figure down to as low as six and even four miles an 
hour. As this is only the pace of a walk, the committee have felt 
themselves handicapped in their desire to give & quick service to all 
parts of the town. 

Finsbury.— With regatd to the proposal of the London County 
Council to adopt the overhead system of electric traction from High- 
street, Islington, via Liverpool-road, to Holloway-road, because of 
certain structural diffieulties in connection with the conduit system, 
the Borough Council have resolved to inform the London County 
Council that whilst this Council have no desire to raise any difficulty 
in regard to the electrification of the tramway service, they regard 
that portion of the borough referred to as unsuited to the adoption of 
the overhead system, by reason of the narrowness of the thoroughfare. 


West Bromwich.—There is an agitation amongst the working 
classes here in favour of the running of early morning workmen's cara, 
and also the trial of the system of 4d. fares. Large numbers of work- 
men in the outlying districts who are employed by firms in Birm- 
ingham complain of difficulty in getting to their work. It fs stated 
that the British Electric Traction Company have already given a half 
prone to give the 4d. fares a trial. The West Bromwich Trades 

uncil have taken the matter up, and have decided to bring pressure 
to bear upon the Town Council with a view to securing these con- 
cessions. 

Llanelly.—At the monthly meeting of the Borough Council on 
Monday а letter was read from the British Insulated Wire and Cable 
Company repudiating all knowledge of any agreement entered into 
with the Council for the payment of costs incurred by the Council in 
respect of the opposition to the Carmarthen Power Bill and other 
matters. It had been understood by the Council that all these coste 
would be paid by the Wire Company. Mr. Tom Hughes said that the 
traction matters in the town had now got into a disgraceful state, and 
the best thing was to hold а special meeting to consider the position. 
This was agreed to. | 

Devonport.—Much surprise is expressed locally that those tramway 
extensions which have recently received the sanction of the Board 
of Trade, have not yet been opened for traffic. For the delay, 
apparently, blame attaches neither to the Corporation Tramways Com- 
mittee nor to the Devonport and District Tramways Company, who 
will work the lines in connection with their present system. Up to 
the present the electric cables have not been tested, and until this is 
done the compeny will not open the extensions for public traffic. The 
lines from St. Budeaux Station to Saltash Passage and from Milehouse 
to the borough boundary have not yet been officially inspected. 

Paris “Tube” Railway.—Parisians, says the Sfaidurd’s corres- 
poe are but slowly recovering their confidence in the tube railway. 

fore the terrible accident at the Couronnes Station, the number of 
pn carried were from Aug. 1 to 10 between 271,000 and 

‚000. On Ang. 11 it fell to 155,000, and whilst the lowest figare 
since per day has been 143,000, the highest was only 204,000 this 
day week, us, during the first week in August, betore the accident, 
the av per day was 297,000 passengers. From the 1lth to the 
16th the average fell to 148,000. During the next week, on the 
23rd, it rose to 179,000, and last week the average per day was 
197,000 passengers. 

West Manchester Light Railway.—A meeting of the Davy- 
hulme and Flixton Parochial Committees has been keld to consider 
the plans submitted by the promoters for the construction of the West 
Manchester light railway, which is to connect the railways at the 
docks in Trafford Park with Irlam Locks. Hitherto the Davyhulme 
Committee have intimated that they object to the plans, inasmuch as 
it is d that the lines shall cross the main roads of Davyhulme 
and Flixton on the level. The Parochial Committee hold that the 
new railway crossing these roads on the level will cause a great incon- 
venience to the local traffic, to say nothing of the danger that will 
arise when the tramlines are laid. 

Crewe.—At a meeting of the Electric Lighting and Light Railways 
Committee the town clerk read a letter from Messrs. Roweliffe and Oo., 
solicitors, Manchester, stating their intention to make application on 
behalf of clients in the next session of Parliament for an Act to con- 
struct tramways from Macclesfield to Oongleton, Sandbach, and 
thence to the boundary of the borough of Crewe, and if the Council 
were prepared to favourably consider a scheme for continuipg the line 
from Crewe to Nantwich by Willaston and back through Ledge Field 
they would be pepe to discuss the matter further, and suggesting 
that an interview between the engineers and a sub-committee of the 
Council might be arranged. Another poll on the whole question of 
the tramways has been asked for, 

Bradford-Halifax.— For some considerable time there has been no 
service of tramcars between Buttershaw and Shelf, the steam cars 


having been stopped te enable the electrification of the line to be ! again crop up when the B 


proceeded with expeditiously. That work has now been completed, 
and already electric cars are running through from Bradford to Shelf. 
Oommencing on Monday last the cars ran direct from Stanningley to 
Shelf at half-hour intervals, These cars are to be run in connection 
with the Halifax and Shelf service, so that it will be possible to 
travel from Leeds to Halifax with only two changes. The cost of the 
journey from Bradford to Shelf will be 3d. Accordingly, at the cost 
of 1s. an interesting circular tour may be made from Bradford to 
Halifax by Queensbury, returning from Halfax by Shelf. 
Bradford.— At Tuesday's meeting of the City Council the members 
were asked to agree to а resolution of the Waterworks Committee to 
accep: the terms mentioned in a provisional agreement made between 
the Nidd Valley Railway Oompany, Power and Traction, Limited, 
and the Corporation for the purchase of the Nidd Valley light railway 
order, giving power to the Corporation to construct and work a light 
railway from Pateley Bridge to Lofthouse, with the requisite borrow- 
ing power, With respect to the proposed increase of the salary of 
the tramways manager (Mr. C. J. Spencer) from £500 to £700 per 
annum, as recommended by the Tramways Committee, an amendment 
was moved to the effect that the committee's recommendation be 
rescinded, on the ground that the salary of the tramways аера 
was fixed for буе years by an agreement dated July 20, 1900. e 
amendment was ultimately defeated by 29 votes to 22. 
York.—Speakivg on the question of the proposed purchase by the 
Corporation at the half-yearly meeting of the York ‘Tramways Com- 
pany on Tuesday, the Chairman said the company ‘‘ would be prepared 
to meet them (the Corporation) very fairly, but they thought the 
Corporation were rather acting the 'dog in the manger' policy, 
because the Corporation had absolutely refused to allow the company 
to either work the tramways by electricity or extend them to the 
suburbs. The company thought that was vory unreasonable, and not 
in the interests of the Corporation, because if they had worked the 
tramway by electricity they would have been a very large customer 
for the purchase of electricity, which would have made a considerable 
difference in the accounts of the Electric Lighting Committee of the 
Oorporation. The directors thought the position a very unfortunate 
one, certainly not in the interests of the company or the Corporation. 


Dewsbury.—Heference was made at the last meeting of the Town 
Council to the decision of the committee not to entertain, at present, 
the application of Soothill Upper to co-operate with the Corporation 
in a scheme for the construction of tramways from Dewsbury Market- 
place, via Crackenedge-lane to Hanging Heaton and Shaw Cross, but 
it was explained that the reason the committee had come to the 
decision they had done was because there would be insufficient cime to 
go into the details necessary for the provisional order so far as Soothill 
Upper was concerned. A special meeting of the Town Council is to 
be held on the 1st prox. for the purpose of considering the desirability 
of applying to the Board of Trade for a provisional order to empower 
the Corporation to construct electric tramways, commencing in 
Vicarage-road, near the parish church, and passing along Long- 
causeway, through the Market-place, and up Wakefield-road to the 
borough boundary, where they will join the yet to be constructed lines 
cf Earlsheaton and Ossett. 

South London.—lIn the electrification of the tramways in South 
London fresh developments of the work of an important character 
have been commenced. In Southwark Bridge-road a number of men 
have begun to tear up the eastern side of the roadway, a temporary 
line having been previously laid down on the western side. The new 
portion of the line which is being laid down in the Marshalsea-road, 
to connect the lines between the Borough High-street and South- 
wark Bridge-road, is also being proceeded with rapidly, while in that 
portion of Sonthwark Bridge-road which runs right up to the bridge 
itself the metals have been laid down and the necessary junction lines 
made for the trams to resume the return journeys. When the lines 
running round the Marshalsea-road and down Southwark Bridge-road 
nearly to the Elephant and Castle have been completed, one of the 
most important developments of the new electric system of trams in 
South London will be ready for use, and new services will be com- 
menced which will run from Streatham and Brixton, New Cross and 
Oamberwell, and probably Balham and Clapham, direct to the foot of 
Southwark Bridge. The new line along St. George's-road, between 
the Elephant and Castle and the Westminster Bridge-road, is also 
being rapidly laid down, and when completed will enable the trams 
from New Oross and Camberwell to proceed via this wide thorough- 
fare, and so ease the congestion along the London-road and at the 
Obelisk. 

London Rapid Transit.—The Cy Press states that Mr. Yerkes 
is again on the move with one, if not two, new ''tube" schemes. 
One of these, it is definitely stated, embodies a proposal for a tube 
which, having the Mansion House for a starting point, will proceed 
along the Strand, and there join up with the other railways in the 
Yerkes combination. Nor is the London County Council idle in the 
matter of prospective Bill legislation. It is generally understood that 
in the ensuing session the Spring.garden authorities will promote a 
couple of measures dealing with the vexed and difficult problem of 
locomotion in the Metropolis in particular, and Greater London in 
general. In their main features both schemes have already been 
submitted to Parliament for consideration, and will, therefore, 
come by no means as strangers to the committees in Lords and 
Commons. One thing is quite certain—viz., that another deter- 
mined effort wil be made to obtain powers to run tramwa 
along the Embankment, and thence over Westminster Bridge. In 
connection with the Embankment scheme, it may also be mentioned 
that the Council further propose to seek for powers to extend their 
surface system in various directions—a step, by the way, that will 
necessitate the widening of several thoroughfares. Naturally, the 
question of the subway for trams from Theobalds-road to the Embank- 
ment, by way of 5 Aldwych, and the Strand, will 

l comes on for consideration. Last session, 
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it may be remembered, Parliament authorised the construction of the 
subway, but at the same time it refused powers to run tramways 
further than a point at the junction of the Strand with the new 
street now in course of formation. To give praotical effect to the 
scope of the Embankment proposal, this decision, it will at once be 
seen, will have to be revised in the event of the Bill passing through 
both Houses, inasmuch as the one part of the scheme is essential to 
the other if the object aimed at is to be achieved. Happen what may, 
there is at least every prospect of а very determined fight between 
the conflicting interests at St. Stephen's in the coming year. 


Johannesburg.— The special correspondent of the Sheffield Daily 
Telegraph at Johannesburg has sent his paper а long account of the 
proceedings of the Town Oouncil on the 16th ult., when the subject of 
tenders for the tramways was under discussion. As will be seen from 
our Tenders Accepted columns, one or two English tenders were 
accepted for steelwork, but we regret having to record that the main 
order for rails will go to Belgium. The real fight lay between Messrs. 
P. and W. MacLellan and the Brush Electrical Company, the latter 
representing the interests of the Société Anoyme d'Augree for grooved 
rails, In a report on the tenders the town engineer, Mr. D. W. 
Leitch, stated : ‘‘ For grooved rails and fishplates there is practically 
no satisfactory British tender at а reasonable rate. The lowest of such 
tenders is that of Messrs. MacLellan and Co. Messrs. Mordey and 
Dawbarn (who had also reported on the tenders) pointed out that, 
comparing it with the lowest foreign offer f.o.b. at port of shipment, 
the difference in cost is about 11 cent. If, however, the same 
basis for freight charges be taken in the two cases, the difference 
comes down to about 3 per cent. A more important objection lies in 
the fact that Messrs. MacLellan's tender is for rails of much softer 
quality than that specified for. If British manufacturers insist on 
prescribing the quality of the goods which they are willing to supply, 
instead of making what their customers ask for, they can hardly com- 
plain if they fail to secure orders. Messrs. MacLellan also offer rails 
of British standard section at 2s. less per ton, but as the weight of 
these considerably exceeds what is specified, this alternative cannot 
be recommended on economical or other grounds.” Discussing the 
tenders for Vignoles rails and fishplates, Mr. Leitch takes into 
account the fact that it is considered British rails are probably worth 
10s. more a ton than those of Belgian manufacture, and if allowance 
be made for this he works out the difference between Messrs. Cammell's 
tender and the lowest tender at about £200 in favour of the forei 
rails, During the discussion it transpired that the difference in the 
tender of Messrs. MacLellan and that of the Brush Oompany was over 
£3,000, but on an amendment in favour of the English tender the 
voting was equal, until the Chairman gave his casting vote in favour 
of the foreign tender. 


Brighton.—By 25 votes to 22 the Town Oouncil at thcir last 
meeting confirmed their decision at a previous meeting to construct 
tramways in Preston-road. The tramway along Dyke-road is to be 
constructed with Corporation labour, under the supervision of Mr. 
J. B. Holliday, the tramways manager. According to the statement 
of accounts for the year ended March 31, 1903, the amount autho- 
rised in loans was £221,170, all of which has been borrowed with the 
exception of £20,946. The total ex nditure on the capital account 
is given at £205,041. 16s. 6d., of which sum £181,578. 4s. was 
expended prior to March, 1902. The revenue account provides some 
very interesting figures. Traffic expenses are given at £23,575. 
15e. 5d. ; repairs and renewals, £4,426. 19s. 10d.; management 
expenses, £2,676. 78.; rates and taxes, £237. 15s.; special expenses 
(insurance and law), £698 —making a total expenditure of £31,615 
8s. ld. On the other side, the traffic receipts show that 10,432,528 
penny fares were peid, producing an income of £43,468. 17s. dd. А 
further sum of £231. бв. was received as rents of malthouses and 

remises in Viaduct-road, so that the total income was £43,700. 
М, 4d., which left the substantial balance of £12,084. 15s. 3d. to be 
transferred to the net revenue account. This account shows that last 
year there was an adverse balance of £5,051. 586. 11d. The other 
items on the debtor side аге £6,170. 168. 114, for interest, 
£1,779. Os. 3d. sinking fund charges, and a balance of £4,134. 
19s. 1d., being a surplus on the revenue account at March, 1903, to be 
carried to the next account. The creditor side shows that the 
deficiency has been paid off. The general balance-sheet shows the 
following liabilities : redeemable stock, £147,592. 11s. 1d.; debenture 
debt, ‚224; premiums on stock issued, £3,407. 8s. 11d.; floating 
liabilities, £11,301. 17s. 9d.; revenue account, £4,134, 19s. ld.; 
surplus account (amount of loans paid off) £1,000—total, £215,660. 
16s. 10d. The assets are given as follows: capital outlay, £205,041. 
16s. 5d.; stores in hand, £3,472. 5s. 4d.; floating assets, £7,146. 
15s, 1d.—total, £215,660. 16s. 10d. After last year’s deficiency has 
been paid off it will be noticed there is still a balance to the good of 
£1,083. 135. 2d., and it is proposed that this should be a nucleus of 
a special fund to be styled the depreciation and contingency 
reserved fund. 

Underground Electrification.—A railway expert has written to 
the Financial Times with reference to the following passage, which 
occurred in а leading article in that paper's issue for the 8th inst. 
The passage read: At one time it was not possible to regard the 
electrification proposals with unstinted approval. There was once а 
distinct r that the Inner Circle, instead of being a self-contained 
system, worked in the interests of the two owning companies—the 
District and the Metropolitan—would become disjointed by the adop- 
tion of two distinct systems of electric traction. That danger has 
disappeared and a joint committee of the two Boards has been 
appointed to ensure uniformity in equipment, etc.” The corre- 
spondent says: ‘‘ My information, unfortunately, leads me seriously 
to doubt whether the danger of discord between the two companies in 
the working of the Inner Circle is so completely a thing of the past as 
this article states. Mr. Perks has, indeed, stated publicly quite lately 
that the two managements are by no means in agreement as to the 
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fature of the Circle traffic, the Metropolitan wishing greatly to increase 
the number of trains which run round the Circle when the elec- 
trification is igi кең whilst the District authorities attach greater 
importance to developing the through east and weet service 
which they have recently established in conjunction with 
the Tilbury Oompany. ut this is not all. Despite the 
5 of a joint committee of the two Boards to harmonise 
the electrification of the two lines, there is yet grave danger of a want 
of uniformity in their respective electrical equipments. The Financial 
Times has already chronicled the letting of the District’s ‘ multiple- 
unit’ contract to the British Thomson-Houston Company; but the 
Metropolitan, if my information be correct, had already contracted to 
adopt the rival system of the great Westinghouse firm. In principle, 
it is true, these two methods of electric train control are very similar, 
but there are considerable differences in mechanical details between 
the two, and if the Metropolitan trains are equipped with the one 
and the District’s with the other, any intercnange of rolling-stock 
between the two companies will be rendered quite impracticable. Also, 
if the joint ' electrification ' committee of the two Boards be really 
an active body, it seems strange that the Metropolitan authorities have 
not kept themselves more closely in touch with the exhaustive ‘tests 
of the respective merits of the Westinghouse and Thomson-Houston 
train-control systems which have been going on for some four months 
pest on the Ealing and Harrow section of the District. I hesr that 
the Metropolitan made some tests of their own at Neasden before 
deciding to let their contraot to the Westinghouse Compsny, whereas 
the District’s tests at Harrow resulted . . . in favour of the 
Thomson-Houston system. But surely this was a matter coming 
within the sphere of action of the joint committee of the two Boards, 
who might have been expected to have taken some steps to ascertain 
why similar experimenta on the two lines led to such oontrary oon- 
elusions. Which of two rival firms obtain а contract of this sort is 
no concern either of the shareholders ог of the public ; but that the 
better of the two systems should be selected, and that there should 
be no needless sacrifice of uniformity, are matters of vital public 
concern. ' 
= ama а rn a 


PROVISIONAL PATENTS, 1903. 


Ave. д1. 

18710. Chambers for the combustion of fuel under pressure, 
valves, purifiers, loading apparatus, and air-com- 
pressors in connection therewith; means for applying 
the gaseous products to smelting, steelmaking, and 
the production of electricity. David Oook, 30, Lancaster- 
park, Richmond. 

18712. A double point for electric rails of the conduit system 
so that the car can always pick up the ourrent. 
Alexander Oass Holbrow, Holmwood House, Grove-vale, 
East Dulwich, London. 

18718. Automatic working of points of electric tramways. 
Alexander Oass Holbrow, Holmwood House, Grove-vale, 
East Dulwich, London. 

18731. Imprevemonts in eleotrical switches. 
Ohancery-lane, London. 

18740, A methed of actuating switches or the like. William 
Edward Evans, 27, Ohancery-lane, London. (Allgemeine 
i dn - Gesellschaft, Germany.) (Complete specifica- 
tion. 

18745. Improvemonts in and relating to excess indicators 
for use with an electric current, Llewellyn Birchall 
Atkinson, 1, Queen Victoria-street, London. 

18754. Improvemonts in semi.automatic telephone 
Ernest August Faller, 19, Holborn-viaduct, London. 
plete specification.) 

18755. Improvements in or relating to electrical indicating 
apparatus for communicating and recording instruc 
tions. Heinrich Blender, 57, Essex-street, Strand, London. 
(Oomplete specification. ) 

SEPT. 1. 

18818, Improvements in voltmeters and ammeters. Amos 
Lawrence Weekes, 55, Chancery-lane, London. 

18829. Improvemonts in electric insulators. William Edward 
Langdon, John Orisp Fuller, and George Fuller, 35, Chancery- 
lane, London. | 

18841. Improvemonts in selective systems far electrical com- 
munication. Sylvanus Albert Reed, 55, Ohancery-lane, 
London. (Complete specification.) 

18853. Improvements in and relating to relays. James 
Tarbotton Armstrong and Axel Orling, 525, High Holborn, 
London. 

18854. Improvements in and relating to telegraphic recording 
and perforating apparatus. James Tarbotton Armstrong 
and Axel Orling, 523, High Holborn, London. 

18860. Improvements in and rolating to electrical switches, 
Louis Marino Casella, 1, Queen Victoria-street, London. 

18867. Improved telegraph apparatus. Oliver Imray, Birkbeck 
Bank - chambers, Y igo фаш - buildings, Ohancery - land 
London. (Société des Telegraphes Multiplex Systeme E, 
Mercadier, France.) (Complete specification.) 


Верт. 2. 
Improvements in electrical controllers. Wallace Fair- 
weather, 62, St. Vincent.street, Glasgow. (Diehl Manuíao- 
. turing Company, United States.) (Complete specification.) 


Henry Crowe, 53, 


(Com- 


18907. 
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18034. Improvements in electric storage batteries or accumu- 
lators. Henry Pratt and Frederick Vince, 1, Portland- 
street, Wardour-street, London. 

19953. Improved check or indicator applicable to the 5 
controllers of electrically-driven vehicles. Au 
Richard Louis Wille, 40, Chancery-lane, London. (Comp io 
specification.) 

189953. Improvements in and relating to electrolytic manu- 
facturo of caustic soda and other products, James 
Ballantyne Hannay, 18, Southampton-buildings, Chancery- 
lane, London. 

SEPT. 3. 

18904. Improvemonts relating to the regulation of the voltage 
of dynamos. Charles Turnbull jun., 34, Oastle-street, 
Liverpool. 

19990. Improvements in and connected with electrical 

Я signalling on railways and tramways. James Wood 
Tunstall, 10, St. George’s-crescent, Liverpool. 

19998. Electric current genera and motive power 
machine. Walter Shelverton Frost, 135, High-street, 
Homerton, London. 

19019. Improvements in electric lampholders. Victor Zingler, 
20, Sarre-road, West Hampstead, London. 

19915. Improvemonts in contacts especially suitable for 
induction coils. Marconi’s Wireless Telegraph Com- 
pany, Limited, and Edward Priddle, 24, Southampton- 

uildings, Chancery- lane, London. 


SEPT. 4. 

Improvements in switoh trolley heads for electric 
cars. James Henry Armstrong McGuire, 221, Belle Vue- 
avenue, North-lane, Roundhay, Leeds. 

Improved methed of guiding trolley heads along frogs 
and crossings attached to overhead wires in conneo- 
tion with electric railways and tramways. Horatio 
Cooley, 52, Luther-street, Leicester. 

Improvemonts in and applicable to overhead equip- 
ment, electric or otherwise, of railways and tram. 
ways, to work in connection with railway carriages, 
tramway car or cars, or vehicle or vehicles, truck, 
trucks, or part or parts of the same. William 
Pettinger West Weatherill, 33, Beech -street, Waterloo- 
road, Cheetham, Manchester. 

Improvements in and relating to electro-capillary 
detectors, relays, and recording apparatus. James 
Tarbotton Armstrong and Axel Orling, 323, High Holborn, 
London. 

19065. Improvements in or relating to electrical measuring 

instruments. Charles Edwin Foster, Edwin Rudolf Grote, 
and Milton Victor Ely, 165, Queen Victoria-street, London. 


19039. 


19053, 


19054. 


19092. Improvements in electrical locking apparatus for 
railway signals. William Robert Sykes, jun., 63, 
Ohancery-lane, London. 


BEPT. 5, 

19130. Improvemonts in incandescent gas and electric globe 
lamps. John Westwood Lea and John Hall Perrins, 
Midland Works, Bracebridge-street, Birmingham. 

19142. Improved driving and speed-regulating mechanism 
for dynamo-electric generators when carried by 
railway and other vehicles. Alfred Townley Metcalf, 
17, Hanover-street, Keighley, 

19172. Improvemonts in apparatus for controlling the working 
of electrically-driven cars. Siemens Bros. and Oo., 
Limited, and Francis Lydall, Birkbeck Bank- chambers, 
Bouthampton-buildings, Chancery-lane, London. (Complete 
spe aification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published September 24, 1908. 


* 1902. 


19368. Electrodes for electrolytic purposes. Hargreaves. 

19562. Emergency brakes. Lake. (General Electric Company.) 

19566. Electric switch regulators. Lake. (General Electric 
Company. ) 

19655. Alternating-current meters. May. 

21488. Trolley heads for electric tramcars to guide the live 
wire into the groove of pulley when changing the 
direction of car. Oook, Cook, and Partington. 

21913. Alternating - current motors. Schiiler and  Ferranti 
Limited. 

22827. Incandescent electric lamps. E Anon. la Lampe 
Hollub. (Date applied for under International Convention, 
Nov. 40, 1901.) 

Xlectro-pneumatio controlling systems 
vehicles. Le Tall. (Westinghouse. ) 

Current regulators for use in connection with the 
charging of storage batteries and for other purposes. 
Niblett. 

Magnetic wheols. Heinze. (Date applied for under Inter- 
national Convention, Feb. 24, 1902.) 

5 lampholders and switches for glow lamps. 

vies. 


for railway 


20109. 


23000. Maximum  curront 


27887. Magneto-electric ignitors 


Isabella 


gistering indicators. 
Christina Olark, Alfred John Davies, and William Living- 
stone Russell (executrix and executors of Alexander Melvi 


Clark). (Hartmann and Braun.) 


26163. Electrical cut-outs. Evered and Co., Limited, and Evered. 
27184, Devices for operating electrically tho points on 


electric tramways and railways. Tierney and Malone. 


for internal - combustion 


engines. Tangye Tool and Electrical Company, Limited, 


and Bate. 


and the like permanent ways. Weiss. 


28322. Telephone exchanges. Oohen. 


1903. 


27957. Electrical apparatus for controlling signals on railways 


7191, Means for protecting underground cables or conduits 


against being damaged. Rayner. 


11788. Telephone switchboards. Lake. 


( Wilhelmi.) 


88. Magneto-electric generators. Remy and Remy. 
(Elektrisk Bureau.) 


19688. Underground or conduit systems for electric tramways 


and railways. Cope. 
14888. Electric motors. Klemm and Reiss. 


15029. Road vehicle for conveying electric cable drums and 
other cylindrical bodies. Jones, Jones, and Sedwell. 


15055. Charge indicators for secondary 


batteries. 


Maxim. 


(Date applied for under International Convention, Aug. 4, 
1902.) 


16509. Field magnet for electrical machines. Hearson. 


tric itüts-GeBellschaft Alioth.) 


(Elee- 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 
Commereial and Industrial.— £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 
Aron MET Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 .. 
British Insulated and d Holy Cables, Ord., 1-100,000.. .... 5 .. 
——— per cent. Cum. Pref., 00 V 5 г. 
—— 44 per cent. Mortgage "Deben bus due ees 100 
вана И Thomson-Houston Со., 44 per perd 1st Mort. Deb. 150 
Britiah 00 Elec. and Manur., 6 per cent. Pret, 
215,001-375,000 ß ве вана 5 .. 
——— per cent. Mo Debenture ACE 33 00 
Brash Electrical ? r] Nos. 1-106,731 2 . 
Non. Cum., 6 oent. Pref. ...................„ 2 .. 
—— 4 per cent. 1s Debenture Stock ................ 100 .. 
cent. 2nd Debenture Stock ................ 100 .. 
Callender's able, Dobent uren ш ` 
——— $ per cent, Pref, ................................ 5. 
Orom and OO э...» жуас mm;. seus tse c CR 5 
— B cent. Debenture ns 100 
Edison Swan United, A Shares, 1-99, .......... 3 i 
3 * A" Sharee, O1-017,130 ........ 5. s 
Б per cent. Debentures ———— 8 100 .. 
4 per cent. Deb. Stock, Red, ............... м... 100 .. 
Blectric Constru Limited, Nos, 1 to 112,100 жни 2 „ 
i per cent. Cumulative Prei. — 
cent. lst J!; ( A - 


Perp. Mort. De 00 
Ferranti ‘United б per cent. nig Mort. Deb. Stock, m 100 


General Electric (1900), 5 cent. Cum. Pref... 10 

"T a pe y а Мо ре! Dab. Nock e 100 
e s Telegraph Works, Ordinary .............. 

44 per cent. Ргейөгепсе.......................... 6 

cent. Debentures ........................ 100 

India Euer „баца гиса а and Telegraph Works ...... io 

Parker, Thos., Limited, V 

e Construction and tenanoe ................ 12 

5 per cont. Bonds ............................ 2 100 


Electrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 


— 4 cent. Deb. Stk. Certs., Red. and Conv. .... "100 

— and Fools: Ө 35000 „ 0 
— cent. Cum. Pref., 7 501-15 000 ............ 

6 Pune cent, Cum. Seco nd Pref. 1500 001-22, 500 10 

— фраг cent, р 8 100 
Bromley der (теп ent) Electric hta and Power Co., 44 per cent. 
benture Stock, Roe. 
ieee and Kensington, FF 

P i] oant: Preference .......... Woe. 130,000... 8 

eu ectric Su Corp., Ordinary, Nos. 

—— Nos. 20, 28 800 %%% SERE ROTEN LUN 


Oambrid e Electric Supply Company, Ltd., £10 Ord, .... 8 
_— £10 Ord. 


6 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 
Cross an dà rand, Nos, 1-70 70,000 5 


а 2 iH 5 
ty озь Саш. Рг, 44 p.c. раш Рг Pref. eye 5 


— 4 per cent. танас ture Stock, Red. ‚ 100 
Chelsea Electricity Supply .............................. b 
— 4 r ш. неа urn 100 
City of on, От@пагу................................ 10 
——— per cent. Cumulative P. ACT за же дэ УУ 10 
p per cent. Debenture Stock .................... 
— cent. 2nd Deb. Stk. Prov. coe Ae pd.) 
County of don and B cial, Ordinary........ 
—— 6 per cent. Cum. Pref. .......................... 
—— 44 per cent. Debentures Prov. Certa. All 1 10 
Edmundsons’ P^ Rlectrici ty . Ordinary, 1- 
6 per cent. Cum. Ргеї. .......................... 
и сеа First Mort: DOU soci ass knees ve жна 100 
Electric Lt. & Tractn. Oo. of Aust., Ld.,6 p.c. Cm. Pf.,1-30,000 5 
б per cent. Deren ure Ord. —Á— 
Folkestone Electric 8 piy, А. Ord. Nos. 1-10,000 ...... 8 
* Det cent, Fi 5 100 
Hove El op eis ond. 1-15,000 ........... 5 
dge Elec. Lt. „Ltd., О, 1-21,000 6 
C 4 poe ceni Debeoture Stock 'Red. ©0080 6.9 6.0 оо me 


ИБ иы 102: 12111 teeressiee 


* 


11121 


ci nm Last price 


й 


104-106 ха 
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Name. Ere Last price. Name. E m Last price 
£ £ 2 e 
Keusington and Knightsbridge and Notting Hill ........ 100 .. 103-106 British Electric Tract . 
Kidderminster and Dist. Elec. кши! ап мп, Pref. 10 .. 93-104 6 per e On. 28 E Pr" 60, oid о >n $ 
London 8 per оеш, Prot: „„ „ 24 4 Е > рег cent, Perpetual | Debantae 188th Seuss . 100 .. 182-125 
r cent. 1st Mortgage Debenture Stock, Red... .. 10-102 TA” 6 per сеш. Cm. Pt ,1-40,000 .............. р 38 
Metropolitan, A oad calis tesei cec siens 10 — 17 18) “ B''6 per cent. Cm. Pt. 1-27,500 .....;........ 8 3 
44 рег cent. First Mortgage Debenture Stock . . 100 .. 10-112 5 per cent. Deb. Stock, Red. .................... 100 1330 
34 per cent. Mortgage Debenture, Red. .......... 100 .. 97-100 Prov. Cert., all paid ............................ 100 . 9702 
R -Tyne Electric Supply, Ordinary........ ie 2 Và 15105 Саре Шеш cram eye) Nos. 110, W ien iE m 285 
Notting Hill воші Шайы; О 19 154 ds rep e ср eke 
—— per cent. First Mort. Debs., Nos. 1 oe ). .. 39.102 Colombo Electric Tramw 1 ie 
Oxford Electric, Ordinary, 1-96 and 407-14,310 ...... 43.53 F Lighting, 5 per cent. m 
1 per ceut. Debenture Stock 88-101 Cork Electric Tramways and Lighting Со. ‘Ordinary pene 10 у 1544 
Royal ешш Company of Montreal, 44 per cant. First oo а 5 per cent. Cum. Pref. .......... aii ;ũ ͤ TT 
ares Mo ut ure ss A 1 Debenturess 5 2 96-99 
Smithfield Marketa Blectric Supply, Ltd., Ord.,1-12,000.. 5 .. 34-38 Dublin United Tamaya (1896), Ord., Nos. 1-60,000 ..... 140 Е -134 
8 г. рег А ш Stock .................... 00 А 91.44 б per cent. те, ‚ Мов. within 1-60,000 '.... . 10 Wi 11815 
"TEM RENE se . per cent. Mort. Debs., 1-5,000, Red. o - 
dt. аш, and Fai! Mali: Oe i Ordinary; 101 0, Mi РЕ Тея 5 .. 154-164 Imperial йк» ОтЧпагу...................... РОР P Pi 22 20i 
77). е do эшл (ipe Gent. Deb Stock 5 0. „%% Mor АЫ 
Urban Electric Supply Co., Ordinary, 8-50,007 ............ РА Isle of Thanet Electric Tramways and Lighting, 5 per cent. j 
5 per cent. Cumulative Preference, ia нйн 5 .. Cum. Pref., Nos. 30,001-60 “60,000 ЭЕ 5 Meses 6 . 37-4 xd 
W Ordinary «uu clio ˙rTTT ET ERE 5 2 15-1 4 рег cent. Debenture Stock .................... 00 .. d. 
——— $ percent. Ойт. Pref., 110,101-138,251 .. ........ 5 .. 6-64 Kidderminster and District Lighting and Traction, Pref... 5 .. 
London United RE КТЕ ТЫГУ per yer с: Pref. ....... . 10 .. 112715 
“2 per cent. lst Mt toc -—— 100 .. 1051 
Eleetrie Railways. Metropolitan Electric Trams., Deferred, 1 J00 001-1,314,016 1 .. 316-4516 
Central London, Огйїпагу.......................... .100 .. 98101 ——— 5 per cent. Cum. Pref. , 500,001-814,016....:....... l.. il 
4 per cent. Рге/............................... . . 100 .. 100-103 New кзы on pias Ordinary - TN PR ii 
deferred ...................... ..  100t-163 per cent. Cum. Fre 5 
4 p.c. Deh, Stock (Prov. Seript Certs., fully paid).. 100 .. 115-118 5 per cent. Mortgage Debentures, 1-1,713(Begd.). 100 .. 88. 
City and South London, € Consolidated Ordinary .......... ie АН 59-61 Oldham, . ‚де тау, Ordinary............ 10 г 10510 
4 per cent. Nehenture Stock .................7.. 1 . 116.11 ‚ ret... . eene ee nnn rn ee os $- 
5 per cent, Pref, Stock 31 Fide can Я .... 100 .. 127-130 Perth Elec. Tramways (W. SE er сеш. 10 Dob. Stk. 100 .. 891 
" 8 „ . ... 100 .. 126-129 Potteries Electric Traction, Ord 1.20500 ante = 9-10 
— 21 der ien BA UN ATIUM . 100 .. 125-128 5 per cent. Cum. Pref., 1 500 FFF 9.10 
Liverpool Overhead, 5. т cent. Pref, .................... „ 13-134 0 gen and 5555 00 .. 103-166 
Ordinary 0 ˙·˙ AA x ААВ — — i- Trac n we Company— 
4 per cent. Mortgage Debentures, Eed., i. i, 700 үн — EA 102-104 £250,000 Ordinary . „ 6 „ „„ „66 „„6„ „ „(ũ7[ͥ/4 % % %% %% „%% „% 1 es 1 
Waterloo and City, Ordinary ................... ne oe we me e 95 88 £191 132 6 per cent, Preference.................. 1 1 
——— £528,093 44 per cent. Debenture Stock ~ 100 p.o. .. 100 p.c. 
Electric Tramways.— 
Telephones.— 
Anglo Argentine, 1-260,007 ... ——À oo 884 p 
ermanent 6 per cent. Debenture Stock, 1888. ге Sie 125-] National Telephone, Preferred 6562 26 %%% „% „%%% %%% „% „„ „% 0 100 эө 100-102 
Blackpool and Fleetwood Tramroad............ e 110 . 134-144 Deferred Stock 33 ny, Li MER 
Brisbane Tramway Invest., Lim. ое» 175,000 .......... 5 . 2-3 6 per cent. Cum. First Pret. —Á— — ewe: | з 15-14 
5 per cent. Cum. Pret., os. 1 = 75,000 оеооееазое ов 5 es 4-44 —— 6 per cent. Cum. Second Pref. **906099«209999660960095 10 = 13-14 
44 per cent. Deb. Stk., Red., Prov. Certs. ali pd. 100 .. 101-104 ——— per cent. Non. Cum. Third Pref. .............. Ô .. 5-54 
British Columbia Electric Railway Co., Ord., Nos. 1-20,000 100 .. 77-80 ——- У per cent, Deb. Stock, Redl... 100 9597 
——— Non.Cam. 5 per cent. Pref., Nos. 25, 001-38.600 .. 100 .. 91.93 ver gent Deb. Stock, Red. - 100 С 101-103 
— — 44 percent. lst Mt. Debs., Nos. 1-6,250,of £40each 40 104-106 p.c | *tent:«! Telephone and Electric Oompany ------ e 1 13/16-15/16 
а DL E EC SES TERE EE 
1 RETURNS AND ACCOUNTS FOR BLECTRIC RAILWAYS AND TRAMWAYS. 
— Е Miles of | 
fraffic Returns for Increase or Accounts for past year. 
week decrease. [ЕТ аск . Р е Cost 
Ane 1 чна р"? u- 
Lit 2 | Receipts рег | Car 
Ending 1903. 1902. Week. Current 1903. 1902. Ending Total | Passengers Car miles Pas- Car Mile of | mile 
year, receipts carried. run. s'nger mile, track. 
£ g E 2 | d. | d. Г | d 
Aberdeen Corporatlon Sep. 5| 1,511 | 1,142 + 169 „382 191 174 Мау 31 3 ‚951 9,099,715 2 f De vs 6:14 
А Corporation...... FTIIT — 8 b Sept. 28 12,90: 2 979 276 0.095 *00 a 1 “7 
ming am Tramw aya sssaaa ва 8 | 0.199 5.137 ＋ 67 + 8,214 64 od E — — E MES “7 
Blackburn Corporation ........ | 788 387 - 199 + 442 24 24 March 250 40,964 7,234,106 826,558 1°36 |11:87| 1,705 7-44 
Blackpool Corporation . 174 164 * 31 211,168 6,169,121 784,343 1:52 10:8 — — 
Blackpool -Flest wood Tramways „ 5 1.368 | 1,65 281 — | 164| 16 Dec. 51 30,923 | 2,049,677 584,989 | 362 | 12:68 | 1,952 | 699 
Bolton € оеро ee ^ Ф TAI * 5 13 1,7 51 + 184 ＋ 29,020 i : 49 March 31 85,704 17,761 ‚505 1,896,247 115 10°75 | 3,430 5:87 
Bournemouth Corporation...... — — = 01 Е | ES сә — — | — да 
{ 
Bradford Corporation „ 6 1,055 3,692 |+ 343 +10,515 41 — | m 55 oe = | a к= 
Brighton Corporation x 6 1.107 15113 5 64 ^ ia 10,432,508 1,031,928 100 |1010! — — 
ышк Tramways C ompany Tw ae бер 4,97 L 2?] — 914 914 Dec. 351 225,480 41,192,899 | 5,724,114 130 | 9:38| 4,348 — 
Burnley G. orporation ......... г 5 844 750 — t9 - - — — | = | — — 
Burton Corpor tion — - | — FM 
Carditf Corporation e pi'a — | — — | — = 
Carlisle Tramways U ompany . - — с. Д 2,216,585 520,129À — — 
Central London Railway........ не. = „493 9,66: 17( 1.9187 € „ 91\367,225 | 45,305,110 | 1,276,971a | 1:8 66 ba 59,076 | 356a 
City and South Londun Railway, , 6 2,415 2.57 24. 5,061 63 81/165,003a, 19,069, 519а — — — — am 
Cork E. T. and L. Company .... 3 633 ) 1 — — e — * 
Darwen Corporation.. 1 ‘2. March 319 11 360,735 254,279 125 | 11°65) 1,707 9°36 
Dover Corporation x. «0 510 500 10 3 : меф ah 20 
Dublin & Lucan Electric Railway , 6 165 147 18 h Dec. 31 5,796 64,796 102,087 | 581 | 15:62 859 | 7-68 
i U. T., elec ic cars А i 1. 740 +, FO 1 А T1 1 А т | Р — 
Doll 8. District, Blectric i e 1 MI 1 9 | | "9 10 March 51126,121 24,553,155 | 5,429,556 125 8'8 | 2,741 506A 
Dnodee City Tramways ........ -— 22 Мау 15 55,874 ,084,52; 752,814 0:95 11-276 1,630 А 
— ares Fa p 225 87 |1075! 7:52 | March 31| 25,341 „971.337 50,224 |61 | 935) 2,557 | — 
arnworth адне EC | — bos 
Glasgow Corporation. 5 25,62 12, 4 041 124 101 May 3514/656,5/2 177,179,549 14,008,750 04 11:25 | 5,489 b| 7-304 
Hallfax Corporation............ ‘ e | ый 
Huddersfleld Corporation ...... March 2 551A ] 1,218,559 14 |1114 | 1,618 6°38 
Hull Corporation, E. 3.......... T ) 1.84 1," r jd + 1, 19 1 ] h L 999 2,218,696 100 9:49 | 5,004 5:07 
Ilkeston Corporation * 192 - — sia 
Kirkcaldy Corporation T4 = = 
Leeds C: Or port on. . ..... 60 T . А 5.2 | 4 / March 2 42,000 57, 59.77 5,773,651 111 1091 5,283 < 
Liverpool Corporation. Au 10 1.873 101 95 Dec. 51,504,504 (108,906,972 11,705,425 111 | 10°54) 5,000 6:58 
Liverpool Overhead Railw ay. Sep. í 1.714 15J 154 June 30| 79,252 10,466,726 | 986,185а | 1:82 |19:30a 5,110 — 8 
Lowest Mt Corp: ration 1 557 | | — ы. 
Nelson C poration . А 1] | | е m = 
Newcastle-on-Tyne € ‘orporation Б 9 5. 389 2.232 r 384 March 150,32 33,474,122 19,119 108 |1093] 4,175 6:17 
Portsmouth Corporation. Se] 47,651 „158,13 3,157 124 |1517 | 1,645 — 
Rochdale Corporation .. Mal 116 325,281 127,456 1:38 1027] — 766 
Rutherham Corporation ....... i : "d e 
3 Сога MOTDO tion Sep. і 19 2 = та „= v A 
BSLeftield ( = адз at сеть ока , ( Mar. 250 216,709 96,812,019 4.926.085 0:904 10-428 7,510 70 
Southampton Corporation ...... Aug. 15 1.27 l, E 1] 11 „ 31 55,874 9,084, 5 a 752,814 | 0°946 |11:456| 5,760 — 
Sunderland Corporation ........ Sep. 6 1,5/4 l, 4 1848 | ] 2] 0 13 381,12 1,270,957 103 | 11% 5,245 6:43 
Wallasey U.D.O- caua ws os easi ш | 10 10:5 519 31,501 5,6 0.578 654,559 1°32 |1147 3 


* Incindes maintenance of 
& Per mile of single track. 


permanent wav and proportion of profits paid to the tramway companies for term of unexpired lease. 
e Include ral] and tram. d including depreciation. s borse traction 


7 Including one section of 


g 1905 А Halfenrt figures 
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NOTES. 


Books Received. — Governors and Governing 
Mechanism," by Н. R. Hall (2s. 6d.), and “The Manu- 
facture of Iron and Steel Tubes,” by Edward C. R. Marks 
(54), published by the Technical Publishing Com pany, 
Manchester., 

Dr. Fleming’s Cantor Lectures. —Many of our 
readers will no doubt be interested to hear that Dr. J. A. 
Fleming’s Cantor lectures on “ Hertzian Wave Telegraphy," 
recently delivered before the Society of Arts,” can now be 
had in pamphlet form at the price of 1s. a copy. Applica- 
tion should be made to the secretary of the society, 
Adelphi, W.C. 


Electricity for Australian Railways.—Thore ів 
considerable talk of adopting electric traction on some of 
the railways in the State of Victoria in the Australian 
Commonwealth, particularly on the suburban railway 
system of Melbourne. The possibilities of the proposed 
change from steam to electric traction have been the 
subject of discussion with the Railway Commissioners of 
that State for some time past. The matter has also come 
under the notice of the Victorian Parliamentary Standing 
Committee on Railways, and a sub-committee of that body 
has been appointed to make enquiries on the whole subject. 
The committee is now busily prosecuting its enquiries in 
Sydney, where, as our readers know, a large scheme of 
conversion from steam to electric traction on the State 
tramways is nearing conclusion. It is the opinion in 
Victorian railway circles that electricity could be advan- 
tageously adopted on several of the lines now worked by 
steam power. 


North-East Coast {зайтов — We have to 
acknowledge parts 8 and 9 of vol. xix. of the Transactions 
of the North-East Coast Institution of Engineers and 
Shipbuilders. This issue, in addition to a couple of papers 
relating to steamship vibrations and the construction of 
large steel steamers, contains some valuable remarks by 
Mr. John Tweedy and others on education in technical 
science and the general training of youths. In this con- 
nection it may not be generally known that the Institution 
has appointed an educational committee to consider 
questions which may arise in regard to the education 
in technical science and general training of youths 
entered or preparing to enter engineering апа ship- 
building works, to discuss such questions with public 
and other educational bodies, and to advise upon 
them. The committee has been empowered to associate 
itself by sub-committee or otherwise as may be arranged 
with similar committees of kindred institutions. 


American Instituto.—The latest volume of the 
Transactions of the American Institute of Electrical Engi- 
neers has just reached us. It opens with a full account of 
the proceedings of the 177th meeting held in New York, 
at which the annual report of the board of directors was 
presented. We are pleased to be able to record the great 
advance which the American Institute has made in the 
matter of nnmbers. In the past year the membership has 
nearly doubled, the total number of members of all grades 
being close on 740, compared with 390 the previous year. 
This increase is no doubt due to the establishment of 
several local sections—nine in number—all of which have 
been successfully launched during the past year. Among 
the papers which are reprinted in this volume are the 
following: “ Experimental Basis for the Theory of the 
Regulation of Alternators,” by Mr. B. A. Behrend; Study 
of the Heyland Machine as Motor and Generator," by 
Mr. C. A. Adams ; “Compounding of Self-Excited Alter- 


nating-Current Generators" by. Mr. A. S. Garfield; 
“ Alternating-Current Theory,” by Mr. W. S. Franklin; 
and “Some Features of Telephone Traffic," by Mr. J. 9. 
Wray. 

Wind Power.—For more than two years two small 
factories, one near Leipsic, the other near Hamburg, have 
been driven successfully by windmills, which are also used 
as a means of generating electricity for lighting purposes: 
According to the Elektrotechnascher Anzeiger, the windmills 
have a diameter of 5m: and 54m. respectively, and are 
mounted on the roof of the works. To ensure reliability 
the wind wheel itself has no moving parte, the speed 
regulation being obtained by turning the windmill so as 
to vary the angle under which the wiod impinges upon the 
sails, which are built of steel sheets. This is performed 
by a small auxiliary wind motor, and is said to be done 
80 quickly and accurately that the voltage of the dynamo 
remains practically constant throughout the range of ordinary 
wind pressures. An automatic switch cuts out the battery 
conneeted in parallel with the dynamo as soon as the wind 
falls below a certain point. In one of the cases mentioned 
the battery may be divided into two parallel groups when 
it is necessary to utilise unusually low winds. 

Paris Metropolitan Railway.— Appearances incline 
to the belief that the question of possible reforms on the 
underground electric railway in Paris after the recent 
disaster, will lead to a state almost approaching open 
rupture between the Municipal Council and the railway 
company. We have already enumerated the various 
recommendations of the special committee of enquiry as 
to what precautions should be taken against future acci- 
dent, and it seems that the Permanent Metropolitan Rail- 
way Committee of the Municipal Council have authorised 
the committee of enquiry to see that they are carried out, 
In addition, the Municipal Committee have passed a reso 
lution in favour of the municipal officials entrusted with 
the control and inspection of the Metropolitan being 
empowered to exercise this control in a permanent fashion 
over the traffic and management. The relations between 
the two principal authorities are thus considerably strained, 
Although the city has a right to see that precautions are 
taken to prevent, as far as possible, the recurrence of 
serious accidents, and the city is in partnership with the 
company, the cost of the suggested reforms will have to be 
borne entirely by the latter, for the partnership exists 
only to the extent that the city receives about one-third 
of the gross receipts. 

. London Traffic Enquiry.—The Royal Commission 
which was appointed some months ago to enquire into the 
subject of locomotion in London generally, has already 
covered much of the ground of its enquiry in the 
Metropolis ; and the great mass of evidence which it has 
been enabled to collect at its weekly sittings will no doubt 
prove of the utmost value when the time comes to make 
a report. The many and important sources of information 
on this subject of locomotion, however, have by no means 
been exhausted, and after the parliamentary recess the 
Commission will return to its labours in London. In the 
meantime the Commission has wisely decided to pay a 
visit to the States, where, it is admitted, the most up-to- 
date practice in, electric tramway and railway work 
prevails, Mr. L. L. Macassey, the secretary to the 
Commission, is now in New York making arrangements 
for a tour of the principal cities in the States, and the 
members of the Commission forming the party leave 
England this week. We are sure the Commission will 
receive every courtesy during their American tour from 
engineers on the other side, and there is little doubt but 
that it will derive great benefit from an investigation of 
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the systems of traction and transport as they exist in the 
United States to-day. 


Electrically Operated Swingbridge.—Sydney, 
in New South Wales, will soon be in possession of a 
swingbridge, operated ‘electrically, to replace the present 
Pyrmont Bridge. The swing span of the new bridge, which 
is now under construction, will be 225ft. long and 54ft. 
wide, and will weigh 600 tons. The swing is of the ring 
bearing type, and the whole weight—some 800 tons when 
swinging—is distributed by an arrangement of girders to 
16 points on the drum, thus ensuring an even load on 
66 cast-steel rollers upon which the span travels. Two 
50-h.p. motors will be provided for operation, and it is 
estimated they will either open or close the bridge in 
60 seconds. Both slewing and end-lift motors will be 
carried on a platform inside the drum, the former working, 
through a chain of gears, a vertical shaft, on the lower end 
of which is a cast-steel pinion meshing with a cast-steel 
rack seeured to the top of a pivot pier, while the end lift 
will be effected by means of cones on horizontal shafts 
worked by a 35-h.p. motor geared to a longitudinal shaft 
running the whole length of the pier. The whole of the 
„operations connected with the swing span and the gate on 
the side span will be controlled by one man from the con- 
troller house over the footpath of the centre of the swing 
span. The new swing will afford two clear fairways of 
70ft., as against the 57ft. 6in. and 35ft. openings as at 
present. 


Magnetic Separation.—The use of magnets for the 
- separation of para-magnetic particles from other materials 
is of considerable practical value in different manufacturing 
industries. The idea is employed, for instance, in attrition 
. machines, which are used for grinding rice chaff into small 
- particles, to be mixed with more nutritious ingredients, to 
make cattle food. These attrition machines consist of two 
metal discs turning in opposite directions, being separated 
by jin. to Tin. The discs are indented to give a grinding 
. surface, and with each revolving at a rate of from 1,500 to 
. 2,000 revolutions a minute, it can readily be seen that iron 
or steel particles in the light chaff ground between the 
dises may cause sparks which would give rise to a destruc- 
tive fire. To extract such particles, the chaff, before 
reaching the discs, is passed in close proximity to strong 
magnets, which attract any bits of metal with enough force 
to draw them from the chaff. A similar contrivance has 
been used in flour mills, where it is well known that a 
slight spark will oftentimes cause a violent explosion of the 
fine dust which collects in flour mills. A third application of 
magnetism, according to the Western Electrician, is adapted 
for paper-pulp manufacture. It is embodied in a recent 
invention by Charles J. Reed, of Philadelphia. To extract 
the particles of metallic substances from the pulp, a 
cylindrical shell is arranged to rotate in the pulp tank or 
trough. Stationary magnets within the shell are so 
mounted that the pulp, as it is tossed about by the rota- 
tion of the shell, comes in contact with the magnets some 
time during its passage, and all para-magnetic substances 
are thus separated from the remainder of the mass. 


Colonial Patents.—Both Australia and Canada have 
been amending their patent laws within the past 12 months, 
with, however, but indifferent success. In each case the 
objection is placed on the same ground, the main provision 
being practically identical, with the exception of the term 
of years named. Thus, in the case of the Australian Federal 
Patents Bill, of which we gave some particulars last week, 
it is laid down that the patentee, or some person autho- 
rised by him, shall, within five years after the date thereof, 
commence, and after such commencement continuously 


a — ——— 


carry on, in Australia the construction, manufac- 
ture or working of the invention patented in such 
а manner that any person desiring to use it may 
obtain it, or the use of it, at a reasonable price. 
A further proviso is that after four years the patentee 
shall not import the invention, or cause it to be imported 
in Australia. The Canadian Bill is practically in the 
same terms with this difference, that the period in 
which the patentee must commence to manufacture is 
limited to two years, and he is not to be allowed to 
import into Canada the invention for which the patent is 
granted after the expiration of 12 months. These con- 
ditions are so widely different from the law as it stands 
to-day in this country, and they are likely to so seriously 
affect the position of British patentees, that a good deal of 
opposition is being shown to the proposals. It follows 
from the above that an English manufacturer who obtains 
a patent for his product in the Australian Commonwealth 
must actually manufacture on the spot, and refrain from 
exporting the same from this country after a period of 
four years, or lose his patent. In the case of Canada it 
is even worse, the period being limited to two years for 
working the patent and one year for importing the article. 

French Telephones.—There is a good deal of adverse 
criticism going on in France just at present concerning tbe 
telephone question. Probably in no other Continental 
country has the telephone made such advances in public 
and private life, and this fact perhaps largely accounts for 
the present inadequacy of the system. Ав an example 
the Telephone Department of the French Government 
shows that the receipts increased from £995 in 1885 to 
£930,700 in 1899. The fault seems to lie, not in the 
paucity of the receipts, but in the manner of their disposal. 
Thus the bulk of the profits goes to help the Budget, and 
only а small fraction is set aside for improvements and 
extensions. The result is а clamouring outcry on the part 
of the people for better facilities. These the authorities 
declare their inability to provide owing to lack of funds, 
and undoubtedly the financial question is the root of 
all the evil. Last April the Government introduced a 
Telephone Extension Bill in the Chamber of Deputies, 
but no action has been taken by Parliament. The 
proposal is to obtain a loan of nearly a quarter 
of a million sterling with which to carry out the much- 
needed improvements. The Telephone Department is 
confident that it could repay the amount in less than five 
years, but the Legislative Assembly appears to be in no 
hurry to discuss the proposal. As an example of the 
inadequacy of the present system, we may quote an instance 
in which a subscriber only succeeded in obtaining com- 
munication with Paris from a provincial town 24 hours 
after ringing up. We are assured that such instances as 
this are not infrequent when communication is required 
with the capital from one of the favourite French seaside 
resorts, such as Trouville. No wonder, then, that there the 
public is dissatisfied. In this case it is the Government 
that is responsible for providing the telephone service of 
the country, but we are curious to know what would 
happen if the undertaking were in the hands of the private 
company ? 

Russian Electrical Industry.—In our last issue 
we dealt with this subject from the point of view of the 
good progress which is being made in Russia in the 
application of electricity to commercial purposes. We 
endeavoured to show that its use as a motive power in 
factories and works, and also for lighting purposes, has 
already advanced with rapid strides, so much so that the 
bulk of the electrical machinery has to be imported, the 
home manufacturers being unable to mest the demand. 
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In the light of these facts it is a curious circumstance that 
the electrical industry, as an industry, is having an unfor- 
tunate experience in Russia at the present time. Moat of 
the German electrical companies which have established 
branches in Russia have but a sorry tale to tell. The 
majority of these branches have so far resulted in heavy 
losses, whether conducted ав sales bureaux for their 
original promoters or whether formed as Russian com- 
panies with workshops in that country. In this connec- 
tion Prof. Salomon, general manager of the Lahmeyer 
Electrical Company, of Frankfort-on-the-Maine, which has 
incurred a loss of over £140,000 in the past two years, 
told the shareholders at the annual meeting the other day 
that all the German electrical companies with Russian 
branches had been disillusioned, but that scarcely anything 
better was expected from connections with other companies. 
Instead of the prospect of an early improvement in the 
present state of affairs, things look like going from bad to 
worse. It is stated that the purely Russian electrical 
companies have forwarded a petition to the Government 
praying that new branches of foreign works should no 
longer be permitted to be established, and that the foreign 
branches already located in Russia should be excluded from 
participating in competitions for public contracts in that 
country. The apprehension seems to be that if the 
petition receives sufficient support, the Government may be 

i to sanction the application. The result would 
be to practically close most of the German branches in 
Russia, while the position of those already formed as 
Russian companies would be jeopardised. 

Precipitation of Colloidal Solutions.—Mr. Н. 
Freundlich describes in a recent paper an investigation 
into the precipitation of colloidal solutions by electrolytes. 
Colloidal solutions of arsenious sulphide, ferric hydroxide, 
and platinum were employed in this investigation, and the 
precipitating power of various salts was compared by deter- 
mining the concentration of the salt solution that, within a 
given time and under otherwise equal conditions, caused 
а separation of flocks large enough to be kept back com- 
pletely by a filter of a standard type. For colloidal solu- 
tions exibiting ancdic convection under the influence of a 
current (arsenious sulphide and platinum), the precipitating 
power of & salt is practically independent of the anion, the 
valency of the cathion being the determining factor. 


' Tervalent ions are more effective than bivalent ions, and 


these again are more effective than univelent ones. 
For a colloidal solution of ferric hydroxide which 
exhibits colloidal convection, the valency of the anion 
is the chief determining factor. Further, in the case 
of the univalent ions, an influence of the rate of 


migration may be detected; thus, in the precipitation of 


а collodial solution exhibiting anodic convection, the acids 
are more effective than the salts yielding univalent cathions. 
Speaking generally, equivalent solutions of equally dis- 
sociated electrolytes, yielding ions of the same valency and 
with nearly equal rates of migration, are equally effective 
in the precipitation of collodial solutions. . It has been 
shown that the precipitating effect ià dependent not only 
on the concentration of the precipitating salt, but also on 
the rate at which the latter is added to the colloidal solu- 
tion. This leads the author to regard the process in 


^ question as one involving the element of time (as a process 


of diffusion) ; it cannot be explained by a displacement of 
the statical equilibrium. As a working hypothesis, the 
author supposes the colloidal substance to be semi- 
permeable to the ions, the character of the semiperme- 
ability being closely bound up with the direction of the 
convection (anodic or cathodic). We take the above from 


an abstract in the Chemical Society’s Journal. 
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Aluminium Conductors.—One of the chief objections 
in the way of the general use of aluminium for electrical 
conductors is the difficulty of obtaining a satisfactory 
joint, but this has apparently not stood in the way 
of the adoption of aluminium conductors on some of 
the North American transmission lines. Indeed, aluminium 
has now almost entirely displaced copper on the three 
longest electrical transmission systems in that country. 
The longest single line in California—that from Electra 
power-house to San Francisco, a distance -of 154 miles— 
uses aluminium entirely, while the 144-mile transmission 
line between Colgate and Oakland is accomplished with 
three aluminium and three copper wires. Again, the 
Shawinigan Falls-Montreal transmission over a distance of 
85 miles is carried out with three aluminium conductors 
alone. In the face of these facts, Mr. Alton D. Adams in 
the Engineering Magazine claims that not only has copper 
lost its former place as the only conductor to be seriously 
considered for transmission circuits, but that aluminium 
has actually gained the moat conspicuous place in the long- 
transmission work. The decisive factor in this victory of 
aluminium has been that of cost.for a circuit of given 
length and resistance. From the standpoint of cross- 
sectional area, aluminium is. inferior to copper as an elec- 
trical conductor. Comparing wires of equal sizes and 
lengths, the aluminium have only 60 per cent. of the con- 
ductivity of the copper. The inferiority of aluminium as 
an electrical conductor in terms of sectional area is more 
than offset by its superiority over copper in terms of 
weight, One pound of aluminium drawn into a wire of 
any length will have a sectional area 3:33 times as great 
as llb. of copper in a wire of equal length. This follows 
from the fact that the weight of copper is 555lb., while 
that of aluminium is only 167lb. per cubic foot, so that for 
equal weights the bulk of the latter is 3:33 times that of 
the former metal. Hence, for equal resistances, the weight 
of an aluminium is only one-half as great as that of copper 
wire of the same length. From this fact it is evident that 
when the price per pound of aluminium is any less than 
twice the like price of copper, the former is the cheaper 
metal for a transmission line of any required length and 
electrical resistance 


Cooper-Hewitt Vapour Lamp.—A notable improve- 
ment has quite recently been added to the Cooper-Hewitt 
mercury vapour lamp, which has already been illustrated 
and described in this journal. The improvement consists 
of а new method of starting, and an interesting account of 
it is given in the Electrical World. Up to the present the 
lamps put into commercial use have been started by a high- 
potential kick from an inductance coil A special quick- 
break switch under oil was used to make and break a 
circuit across the ‘coil, the discharge of which passed 
through the lamp, breaking down the initial reluctance to 
starting. The new process of starting is known as the 
“tilting” method, and is somewhat similar to that 
employed by Arons and other early investigators, in that an 
absolute connection is established between the two elec- 
trodes of the lamps by means of the fluid of the electrodes 
themselves. In the Hewitt lamp the electrodes are 
placed one above the other, and a connection is established 
by first tipping the lamps so that there j8 an excess of 
mercury in the normal upper electrode, and then allow ing 
the mercury to flow by gravity in a stream down the 
length of the tube. This stream momentarily establishes 
a metallic connection between the electrodes and then 
breaks, usually at the bottom, where it ends in a spray. 
The lamp lights across the break, the luminous area rapidly 
extending up the tube as the stream falls away. The 
liquid mercury has the property of stringing out into a 
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long; fine, continuous stream, and lamps over 4ft. long 
have been lit in this manner using no more mercury than 
is required for their normal operation. It is usual, how- 
ever, to use lamps about 2ft. long to operate on 55 or 60 
volts. To operate on 110-120 volts, the lamps are con- 
nected two in series. If it is intended to light both lamps 
simultaneously, they are mounted in one frame and tilted 
together. With an apparatus of this kind, a simple 
rheostat and choke oil for resistance are all that is required. 
When the lamps are to be lighted independently, each is 
furnished with a resistance having in shunt across the 
vapour lamp another resistance which is automatically cut 
out when the lamp is started. Two 40-volt, 1:5-ampere 
incandescent lamps are used as the shunt, so that being 
first turned on by an ordinary switch the operation of 
tilting the vapour lamp may be readily accomplished in an 
otherwise dark place. They also serve as pilot lamps to 
show when the switch is left closed and the vapour lamps 
unlit. 

Wireless Telegraphy.—Another international con- 
ference on this subject has been arranged to be held in 
Berlin next year, by invitation of the German Emperor. 
It is assumed that in the meantime further developments 
will be made in the art, which will enable the countries 
represented to view the question of an international agree- 
ment from a more practical standpoint. The recommenda- 
tion agreed to at the last conference, that all coast stations 
would be obliged to receive and forward wireless telegrams 
without distinction of system, will probably remain in 
abeyance until a more definite conclusion can be arrived 


at. England and Italy have all along stood out against 


any such proposal, and it will be interesting to see 
. what line of action those countries will take at the next 
conference. The American Press is greatly exercised over 
the failure of the preparations made by the Marconi 
and the De Forrest Wireless Telegraph Companies 
to send reports of the progress of the America Cup race to 
the shore. The managers of the two companies insist that 
their instrumente were rendered useless by the efforts of 
some evil-disposed persons who transmitted at the same 
time nonsensical rhymes, letters of the alphabet, and 
meaningless expressions, so that their instruments recorded 
nothing but a jumble of incoherences. The president of a 
rival corporation, at whom these inuendoes are supposed to 
be aimed, retorts that the trouble arose through the trans- 
mission of their own bickerings, which, he declares, went 
on during the whole time of the races. Mr. Marconi, on 
his arrival in New York the other day, was “cornered ” by 
the interviewers, with the result that some high-flown 
reports have been circulating among the English newspapers. 
Among other things, Mr. Marconi is stated to have said: 
„The four new inventions that I have made will not only 
make it impossible for anyone to interfere with our 
messages, but will obviate the necessity of sending and 
receiving messages from great altitudes. They also make 
it possible to reduce greatly the amount of current neces- 
sary for the transmission of the messages. It will also now 
be possible to establish a great many more stations, as the 
height is not so important a consideration. Because of the 
convexity of the earth, it was formerly necessary for us to 
transmit messages from a great height in order to avoid 
the interference of the obstructing land or water. I am of 
the opinion that we have now overcome every obstacle to 
the successful establishment of our system on a commercial 
basis that will prove of great value to the business and 
seientific world." We can only trust that Mr. Marconi's 
hopeful prognostications will be realised. 

Large Transformer.—Scicniific American describes 
in its current issuo what is styled the largest transformer 


ever built. It has been constructed for the Pittsburg 
Reduction Company, and will be used at their Niagara 
plant for the manufacture of aluminium by the electric 
process. The transformer is rated at 2,000 kw., which 
ia said to be 250 kw. more than the capacity of any other 
transformer. But more remarkable still is the large 
current which is induced in the secondary winding, it 
being required by the peculiarities of the aluminium 
process, in which the current used may be very heavy, 
though the voltage must be low. The primary winding 
of the transformer is designed to receive a current of 
908 amperes at 2,200 volts, and this will be trans- 
formed in the secondary winding to a current 
of 40,000 amperes at 50 volts pressure. At ite 
base the transformer measures 7ft. 2in. square, and its 
height is 8ft. 8in. Several details of the construction 
are interesting in view of the unusual capacity of the 
machine. The secondary winding consists of heavy lami- 
nated copper bars, a large size being required to carry the 
enormous current for which the transformer is built. 
These bars obviously cannot be bent to form coils in the 
ordinary sense of the word, but are connected at the top 
and bottom by copper plates clamped thereto. The primary 
winding of the transformer is made up of copper ribbon 
coil sections, a coil section being placed between each 
suceessive pair of bars in the secondary winding. Taps 
from each coil section of the primary winding are run up 
to a switching device called the “regulator head,” whereby 
any number of coils may be cut in or out to change the 
voltage to any pressure desired, the ratio between the 
primary and secondary voltages being, of course, directly 
proportional to the number of turns in each. The iron 
core consists of thin sheets of soft iron built up about the 
coils. The upper part of the apparatus, after the core is 
in position, is surrounded by a coil of piping through 
which cold water is circulatcd to carry off the heat gene- 
rated by hysteresis and by the resistance losses caused by 
the current in the conductors. Ап additional coil is placed 
above the primary winding and within the secondary 
winding. The entire apparatus is encased in a tank filled 
with oil, which circulates through the transformer and 
carries the heat from the lower heated sections to the top, 
where it is taken up by the cooling coils. The oil also 
serves as an insulating medium in the gaps between the 
coil sections and between the coils and the iron core. 
These parts are also separated from each other by sheets 
of insulating material. The transformer was built by the 
Stanley Electric Manufacturing Company, of America. 


Electrical Coal-Cutting. — Chief interest at the 
recent annual meeting of the Institution of Mining Engi- 
neers held at Nottingham centred on the subject of coal- 
cutting by electrical methods, which was exhaustively 
dealt with in a paper by Mr. W. Walker. He showed 
that coal-cutting by machinery was developing but slowly 
at the present, but predicted in the near future it would 
become an urgent necessity. However, the introduction 
of such machinery could only be successfully. carried out 
under certain conditions, such as in new collieries with 
thin seams, collieries with an ample area of unworked coal, 
and old collieries commencing the working of new seams 
with a fair roof. He went on to give his experience of 
electric coal-cutters, which had been a varied one, com- 
prising failure on the one hand and success on the other. 
A Scott and Mountain machine was tried at the new 
London Colliery of the Digby Colliery Company. It was 
guaranteed to cut in the floor at the rate of 60 yards, 5ft. 
under, in nine hours. The distance cut per shift varied 
considerably. Sometimes the machine cut eight or ten 
yards, then 20 or 30, and on one occasion 70 yards, but а 


THE ELECTRICAL ENGINEER, SEPTEMBER 18, 1908. 495 


— 


portion of this length was cut in the coal, and the 
average distance was about 20 yards per shift. The 
output of coal, too, was very varied, owing to the 
short length of the cut and the break downs. The use 
of the machine was abandoned after an exhaustive trial. 
The author thinks that probably this failure was due to 
the character of the seam on which the machine was tried. 
The opening out of the Tupton Low Main, or furnace coal, 
seam at Digby Colliery suggested once more the trial of 
an electric coal-cutter. This seam was noted throughout 
the Erewash Valley for its hard holing, but its nature 
varied considerably. The seam was worked end-on, and 
the dip of the face, which was practically the dip of the 
seam, was 1 in 9. The holing was so hard and com. 
pact that six out of every ten men who were sent into the 
district as holérs would refuse to work a second -shift, and 
frequently holers failed to complete one stint—6ft. long 
by Aft. deep—per shift. The greatest length ever holed for 
six days of work was 18 yards 4ft. under, and this was 
only performed on two occasions. After careful considera- 
tion it was decided to try a specially built Hurd machine 
to hole in the seam. Mr. Walker stated that this machine, 
which has a 4ft. parallel bar, proved a remarkable success, 
cutting a length of 57 yards in 22 hours, or at the rate 
of 20 yards per hour, and this with a remarkable reduction 
inthe power used. The parallel bar was undoubtedly a 
great success, but he thought that there were one or two 
ways in which it could be improved. The Hurd machine 
was in use in the Tupton seam now, and was doing its 
work efficiently. 

Electrolytic Refining of Lead.— Mr. Anson G. Betts 
contributes a long illustrated article to the current number 
of Electrochemical Industry, in which he gives full details 
concerning his lead-refining process, which is among the 
most interesting recent achievements 4n electrometallurgy. 
The solution of the problem found by Mr. Betts is probably 
the first one enabling the electrolytic process to enter into 
successful commercial competition with the older metal- 
lurgical methods, and the fact that the electrolytic process 
furnishes lead completely free of bismuth appears to be the 
main argument in favour of its success. An incidental 
advantage, which, however, is equally important, is the 
diminution of the danger of,lead-poisoning to which the 
workmen are exposed. The novel feature of the process is 
the electrolyte, which is a solution of lead-fluosilicate, con- 
taining an excess of fluosilicic acid. It is easily prepared 
from inexpensive materials; it may be made to contain a 
considerable amount of dissolved lead; it conducts the 
current well, is easily handled and stored, and is non- 
volatile and stable under electrolysis. Mr. Betts states 
that the electrolyte takes up no impurities, except 
possibly а small part of iron or zinc. On the basis 
of a content of 0'01 per cent. of zinc and soluble 
iron in the anodes, and on the basis of 150 cubic 
feet of solution required for every ton of lead turned 
out per day by the refinery, Mr. Betts estimates that in 
one year the 150 cubic feet will have taken up 931b. of 
iron and zinc, or about 1 per cent. These impurities can 
accumulate to à much greater extent than this before they 
become objectionable. Mr. Betts also points out that the 
electrolyte may be easily purified in several ways. Ап 
interesting detail of importance is the simple method by 
which a dense, coherent, and solid cathodic deposit of lead 
is obtained. The lead “trees” produced under ordinary 
conditions are well known. When the Betts process was 
first operated with the pure fluosilicate solution containing 
an excess of fluosilicic acid the lead grew from the cathode 
towards the anode, and in order to avoid short-circuits it 
became necessary to periodically remove the cathode and 


ment of some other metals. 


roll down the lead. This difficulty was overcome by the 
addition of some gelatine or glue in small quantities to the 
electrolyte. With this addition to the solution a dense 
deposit of lead is obtained, its density being greater than 
can be produced by rolling the crystalline deposit unless 
great pressure is used. Commenting editorially. on the 
Betts method, our contemporary expresses the hope tbat 
the success thus-obtained in the electrolysis of lead, gene- 
rally accepted as impracticable, may give some encourage- 
ment to the employment of similar methods in the treat- 
This hope appears justified, 
especially in view of the fact that in the Betts process it 
has been found to be possible to obviate the chief difficulty — 
spongy deposits—by inexpensive means. 

The Future of the Telephone.— Under this 
heading Mr. F. E. Bains, one time а prominent official 
in the Government Post Office service, writes a long letter 
to the Times, which is published in last Monday's issue. 
Taking as his text the acquisition last year by the National 
Telephone Company of the Tunbridge Wells municipal 
undertaking, Mr. Bains, who is himself a resident in that 
district, enters a protest against the manner in which the 
telephone system in Tunbridge Wells is conducted. His 
own personal experience has been anything but encouraging. 
Four months ago he formally applied to the company for a 
telephone service to the borough exchange, but so far no 
notice whatever has been taken of his application. 'The writer 
hits upon this treatment of an individual as an excuse for 
raising the question of the renewal of the company's license 
now approaching expiration, and, in short, advocates the 
telephone service being in the hands of the Post Office 
Department. Surely, he demands, it is time that a definite 
policy, of which the publie at large could really approve, 
should at last be laid down for regulating the development 
of “that simple but mighty engine of public convenience 
and social order, the telephone." It has never yet 
had a fair chance in the 30 years of its young 
life. Such а policy he outlines thus: (a) The tele- 
phones, with a single but substantial reservation, to 


be constructed and worked exclusively by the Post- 


master-General, under the terms of his legal monopoly ; 
(b) on the expiration of the licenses to the National Tele- 
phone Company, such of the plant as may be suitable to 
be acquired by the Post Office at a valuation; (с) all 
incorporated towns not already equipped to be supplied 
with a telephone service by the Post Office, just as that 
office supplies them with telegraphic accommodation ; (4) 
all other towns, and even considerable villages, to be 
similarly equipped, so far as an annual vote of Parlia- 
ment allows, preference being given to such as 
guarantee from the rates actual working expenses; (е) 
the reservation to be that such cities and towns as 
have already (under license) constracted systems of their 
own with possibly extensions into a rural area defined, or 
at least agreed to, by the Postmaster-General to be con- 
firmed in their equities, and other towns prepared to con- 
struct local systems to be licensed to do so. Probably 
there should be a reduction of the royalty now payable to 
a lower percentage, and certainly a substantially cheapened 
and, for local services, uniform tariff fixed by the Legislature 
would be a public boon. In touching on a further point, 
the writer admits having no exact data to go upon, but his 
impression is that to the public—in the main, in fact, to all 
users of the telephone, wholesale traders excepted—local 
services, which are usually swift and certain, are greatly 
more in request than those over long distances, which in 
many cases have been found to be uncertain and slow. If 
80, this is an argument for the rapid and effective establish- 
ment of municipal systems, 
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SOME NOTESZON THE DESIGN OF MAGNET 
SYSTEMS FOR CONTINUOUS-CURRENT MACHINES. 


BY T. SQUARE. 
(Concluded from page 396.) 


Yokes,—Cast-iron yokes are to be preferred to cast-steel 
(except in cases where weight is a great disadvantage), for 
the following reasons: (1) Owing to the greater elasticity 
of cast steel, it takes up mechanical vibrations much 
quicker than cast iron, especially as it is only about 
one-half the section. These mechanical vibrations will 
aggravate any tendency to “buck” if such be present. 
(2) Cast iron being of twice the section, there will be a 
greater amount of eddy currents set up in it, tending to 
resist any change of flux, so making a more “stable” 
machine, especially on low fluxes. (3) Cast steel when 
obtained is rather uncertain in its magnetic qualities, 
and also very liable to large blowholes, especially in 
large castings. This is a very serious defect, and one 
which is practically absent in cast iron. These blow- 
holes, unless they happen to be broken into during 
machining, often entirely escape observation until the 
machine has been completed and is about to be tested. 
We then find that it cannot be made to give ite correct 
voltage, or that one pole is much stronger than another, 
etc., the only cure being to drill a series of test holes and 
fill up any cavities so found by means of “thermite " or 
some other similar mixture. (4) The cost of a cast-steel 
yoke is more than that of a cast-iron one, and the time 
required for delivery, more especially for large castings, is 
considerably longer, it being much more difficult to make. 
For these reasons most of the principal firms are now 
adopting the cast-iron yoke, which they can cast at their 
own foundry. 

Most old multipolar maehines used to have a metal 
spool on which the field winding was wound, and which 
served to keep each wire in its place. Many engineers 
also thought that this metal sheet encircling the pole 
acted somewhat as a Hutin and Leblanc amortisseur, large 
eddy currents being set up in it whenever the flux in the 
pole changed, the effect of these eddy currents being, of 
course, to oppose the change. This is & very useful effect, 
and no doubt exists to some extent, but from experiments 
which the writer has made it does not appear that this 
effect is very large. At any rate, these spools have been 
dispensed with on many modern machines, it being found 
№6 when the field coil had been soaked in insulating com- 
pound and dried in the vacuum oven, and finally whipped 
round with string and tape, the winding was quite stiff 
enough to withstand any knocking about it was liable to 
receive, On doing away with these spools also it was 
found that the bobbins ran cooler, and might have, of 
course, a slightly shorter length of mean turn. 

Calculation of the Maximum Ampere Turns per Pole 
Required.—In order to determine this we must first draw 
the open-circuit magnetisation curve of the machine, which 
gives us the ampere-turna required for any given flux when 


the machine is running on no load. The method of doing. 


this is described fully in many text-books, and need not be 
entered into here. In order to find the maximum ampere- 
turns required on full load, we must add to the no-load 
value а certain number to balance the extra flux density 
in the air-gap and teeth on load caused by the cross- 
magnetising ampere-turns of the armature distorting the 
flux, as shown in Fig. 1. We must also add sufficient 
to balance the demagnetising ampere-turns of the armature 
if the brushes are not placed at the neutral position. As 
the demagnetising ampere-turns are in direct opposition to 
the main field, we must just add to the main field the same 
number of ampere-turns in order to keep the flux constant. 
This number is easily calculated. Let the total number of 
armature conductors be N, and the current in each con- 
ductor on full load be C, then 


NO. ampere-turns per pole on armature, 


— 


2 


8 displacement of brushes from neutral position ‘han 


pole-pitch 
exe = demagnetising ampere-turns per pole of armature. 
7 


Again, if the armature is that of a large multipolar 
machine, with parallel or !ap winding, we must also make 
some allowance for the circulating currents, which will 
undoubtedly exist owing to unavoidable small differences 
in the magnetic circuits, no matter how carefully the 
machine is balanced. If equalising rings are fitted (as 
is done in most modern machines to obviate the sparking 
caused by these circulating currents passing through the 
brushes, by offering a path of lower resistance), these 
circulating currents will naturally be of even greater 
dimensions than before. They increase both the 
demagnetising and cross-magnetising effect of the arma- 
ture, but. owing to the fact that they sometimes oppose 
the main current instead of increasing it, their effeet is 
not so great as might be imagined. In a well-designed 
machine their demagnetising effect should not be more 
than from 6 to 12 per cent. of the armature ampere-turns 
per pole. i 

Supposing we have determined the flux we require on 
full load to give the machine the correct voltage at its 
terminals, taking into account the C R drop of the armature 
and brushes. Then we have from above: 


А.Т. per pole on full load=A.T. to give full load flux on 
open circuit + A.T. required for cross-magnetising 
+ А.Т. required for demagnetising + A.T. allowed to 
balance the effect of circulating currents. 


In addition to all this, it is usual to allow a margin of 
from 5 to 20 per cent. more, in case the iron should not be 
of ар quality, ог the steel contains blowholes. If the 
machine is shunt wound, we should then take the maximum 
ampere-turns per pole as found from the above considera- 
tions, and make a first preliminary shot at the section of 
winding required by taking 90 to 60 ampere-turns to each 
square centimetre of winding section for 70deg. F. final 
temperature rise. The depth of winding of а coil should 
not exceed бош. to 8cm. on any machines, as a coil with a 
[dae winding depth than this does not get rid of ite 

eat so readily, and hence, in order to obtain a certain 
number of ampere-turns, we have to use a greater 
weight of copper. In fact, the smaller the winding 
depth the more efficiently is the copper used, for it not 
only gets rid of its heat more quickly, owing to ita 
larger radiating surface, but also, owing to ite small 
winding depth, the length of the mean turn of winding is 
smaller, and hence the watts wasted are less. "We must, 
however, not earry this too far, as the increased length of 


pole required increases the size and cost of the magnetic 


system. "The best depth of winding in any case is, of 
course, that in which the saving in copper obtained by 
still further reducing the depth of winding is just 
equal to the extra cost of the magnetic system. 
Dividing the approximate cross-section of winding obtained 
as above by the winding depth we have selected, we obtain 
the length of field coil parallel to its axis. 

The ampere-turns of a shunt coil with a given voltage 
across its terminals depends only on the diameter of the 
bare wire and the length of mean turn—.e., the mean 
resistance of a turn. If we had only one turn, we should 
stil get the same ampere-turns, provided we could keep 
the copper at the same temperature. But this would waste 
much more watts than a many-turn coil, and would not 
have nearly so much cooling surface to get rid of the heat; 
hence the wire would, in practice, be burnt up almost at 
once. In other words, the ampere-turns a coil will give 
depends only on the bare diameter of the wire and the 
length of mean turn, but the more turns we put on the 
less the watts wasted, and hence the more efficiently do 
we produce those ampere-turns; hence the cooler the 
bobbin will run, especially as the cooling surface is increas- 
ing with the number of turns. This ean easily be seen. 

Suppose we have one turn of wire of one ohm resist- 
ance with one volt across its terminals. Then the current 


С? R watts = 12 5 11. 

Now take two turns: resistance = two ohms, with still 
one volt across; current flowing = 4, and ampere - turns 
=4x2=1 and C? R= (3) х 2 = g. 


Or with 10 turns, resistance 10 ohms: current flow- 


t 
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ing = ү; ampere -turns = ү, x 10 = 1; and O R 
watts = (16) * 10 We thus see that by increasing 
the turns from 1 to 10, while the ampere-turns have kept 
the same, the watts wasted have gone down in the ratio 
of 10 to 1. бо that, in determining the best winding 
cross-section, we should balance the extra cost of copper 
against the saving in excitation watts which it effecte, 
keeping within the specified temperature rise. 
Let Б = cold resistance per bobbin ; 
R x 1:15 = hot. resistance per bobbin ; 
Е = volts per bobbin—i.e., уо manne. 
No. of poles 
С = shunt current in amperes ; 
D = winding depth of coil in centimetres ; 
L=axial length of coil in centimetres; 
D x L=gross winding cross-section in square centi- 


metres ; 
DxLxS-net winding cross-section after allowing for 
slack and all insulation except that around 


the wires themselves (S is usually about '7); 
d = insulated diameter of wire in millimetres ; 
z: bare diameter of wire in millimetres ; 
== length of mean turn ia centimetres ; 
c == resistance of wire lcm. long of diameter di; 
W = permissible watts wasted per coil for specified 
temperature rise. 
The length of mean turn and length of outside turn can 
be calculated from the following formule : 
For Rectangular Poles (see Fig. 8)— 


* 


Kye. 8. 


L. M. T. em. 2 AT 2 BTAGS(CT2 TH- 1:717 R. 
L. O. T. om. 2 AT 2 B78 ＋τ 71.02 тп – 1:717 R. 
For Round Poles (see Fig. 9) — 


Fie. 9. 


L.M.T. om. =r (A -2c-2 £0). 
L. O. T. om. =m (А -2c-2£4 2n), 


where А and B= dimensions of pole limb in centimetres ; 
c= clearance between bobbin and pole limb in 
centimetres ; 
t = thickness of spool in centimetres, if апу; 
n = winding depth in centimetres ; 
R=radius to inside of spool at corner, if 
bobbin edges are rounded off. 


The radiating surface is usually taken as the outside 


It in per о from experience, that if the ratio 
axial length of coil . 1: aki | 
winding dopl is greater than 1°5, we can waste, taking 
this radiating surface, 1 watt per square centimetre 
when the armature has a peripheral speed of 5m. per 
second; 12 watt per square centimetre for a speed of 
20m. per second. Hence we can at once work out the 
permissible watts, W, the radiating surface being the 
product of the length of outside turn of the winding and 
its axial length. 
Now, considering one turn, we have: 
Ampere-turns per coil when hot = current x turns 
| = E — xi 
Resistance x 1:15 
Resistance per turn 7 
(Resistance of wire 1 вд. mm. section and lem. long) x / 
| Section of wire in sq. mm. 
x оа и 
7854 dà 4,6204; 


2 
. ampere-turns per coil hot = E x 4,620 d, ; 
1* 1˙15 ; 
or, d, = Ti ampere- turns x | 
Е x 4,000 | 


' From this formula we get the bare diameter of wire 
required, and knowing the thickness of insulation on the 
wire, we can also find the insulated diameter, d. 


Now turns = DX LxSx 100 
7854 d? d 
and hence | | ОТКОР 
2 2 1 € x x x 100 
Resistance of coil cold 169013 13 x а 
and watts wasted per coil hot | 
(QE — Eix4620xdid; 
R DxLxSxix187x115 
 Ex3517 
Dx LXSXI 


If this figure is less than the ipn mm watts, W, we 
know that the temperature rise will be less than the specified 
in the same proportion. If the temperature rise is too 
high, we must alter L or D and / until we obtain a satis- 
factory figure. 

It is sometimes required to work out the converse 
problem to this—i.e, to find the maximum ampere-turns 
which can be obtained from a given winding section. We 
then proceed as follows : 


Watts wasted = C E and C -5 


2 
2. watts wasted with coil hot = R 28 
г. minimum cold resistance of coil in order for it not to 
overheat = WE 
But cold resistance = ^ "T х es 
. equating d? d? =  * * 8 


All we have to do, therefore, is to find two diameters 
whose product is equal to the expression on the right, and 
whose difference is equal to the increase of diameter due to 
insulating the wire. The following table gives the thick- 
ness of double cotton covering adopted by а large firm of 


wire manufacturers in London: з 


Wire up to 1mm. in diameter, add 2mm. 
Over 1mm. and up to 1:5mm., add ‘3mm. 
Over 1:5mm and up to 2mm., add amm. 
Above 2mm., add ‘5mm. 


From this table it will be seen that the thickness of 
insulation is increased with the size of wire. This is 


‚ peripheral surface only, which is in contact with the air, ! because the larger wires, being atiffer, are more likely to 
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damageXtheir"insulation in [the process of winding than 
the thin wires. It will easily be seen that if the 
grading is carried out systematically—i. e., the ratio 

diameter of wire bare 


diameter of wire insulated 
the weight of wire which we can get into a given space is 
also roughly independent of the diameter of the wire. 
Having п d and di, we have 

Maximum ampere-turns 


=E x turns 


R 
_ E " DxLxSx127 
115xR d? 
QExDxLxSx1105 
Rxd? 

Compound Machines.—By means of a suitable series coil 
we can make the difference between the volts at no load 
and full load vary as we like over a fairly large range. 
We work out the ampere-turns required at no load and 
full load, and then design the sbunt coil to give at no load 
the required no-load ampere-turns. Next work out the 
ampere-turns of the shunt coil at full load and subtract 
this figure from the full-load ampere-turns required. The 
difference is the series ampere-turns. 

The series coils on each pole are best connected in series, 
for if they are connected in parallel the resistance of one 
coil may be slightly different from another (very probably 
owing to a difference in the joint contacts), and the ampere- 
turns per pole would consequently be unevenly divided, 
tending to set up circulating currents, etc. This effect is, 
however, self-corrective to some extent, as the coil with the 
higher current reaches a higher temperature, which increases 
its resistance and so tends to reduce the current to its proper 
value. -If the series coils are connected in series, practically 
the whole main current of the machine flows through each 
coil. This means that as the current density can rarely be 
allowed to exceed 1:1 amperes per square millimetre, the 
cross-section of copper per effective turn is rather large. 
For ease of manufacture, in order to make these turns 
easy to wind, they are made up of а great number of 
laminations, ‘5mm. to 1:0mm. thick, all in parallel. This 
makes the connections between coil and coil rather bulky, 
and in order to have plenty of room for these, it is а good 
thing to place the series coil next the yoke.. 

The writer in these few notes has not attempted to give 
anything like a full description of all the considerations 
entering into the design of magnet systems, but has merely 
put forward а few points in connection with the subject 
which may be of interest to those engaged in designing 
work. | 


is always roughly constant—then 


PROTECTIVE DEVICES FOR HIGH-TENSION 
ELECTRICAL SYSTEMS.* 


BY W. B. WOODHOUSE, А.М.І. МЕСН.Е., A.M.INST.E.E. 


The extending use of high-tension polyphase transmission 
is resulting in & gradual standardisation of the methods 
adopted to protect such systems against breakdown, but there 
is still some considerable diversity of opinion shown. The 
writer proposes to discuss several points in connection with 
the operation of a high-tension polyphase transmission system. 

Nature of System.—Power is supplied to sub-stations 
through underground cables ; in the sub-stations the convert- 
ing machinery may consist of static transformers, motor- 
generators, and rotary corverters. The economical voltage 
of transmission is decided by the coet of cables; above 
10,000 volts, step-up transformers are needed at the generating 
end, but in such schemes as are working or projected in this 
country 10,000 volts is the higher limit. The design of the 
system should be such that each part of the system is 
automatically disconnected in the event of a breakdown of 
that part ; the continuity of supply being of primary import- 
ance, all parts should be duplicated. The duplication of 
feeders to each sub-station does not involve excessive expendi- 
ture when the generating station is at the centre of the area 


* Paper read before the British Association, 


of supply, as in Fig. 1, wherein two feeders are shown rnnhing 
from the generating to each sub-station ; where this is not во, 
as when a number of sub-stations are closely grouped, such 
an arrangement becomes too costly, and interconnecting cdbles 
must be run between the sub-stations to provide alternative 
ways of supply. Fig. 2 shows such an arrangement, which 
is the case more frequently met with. In the first arrange- 
ment, power always flows in the same direction along any 
cable ; in the second, power may be required to be transmitted 
in either direction on any interconnector. 

Stresges on the System.—In switching on an unloaded cable 
а wave of pressure passes along the cable and is reflected ; 
there may be a rise of pressure to twice the working value. 
In switching on a transformer or an induction motor, or any 
apparatus with considerable inductance, the full pressure 
exists for the moment between adjacent coils, the greatest 
stress falling on the end coils. An inductive circuit has 


2 
stored energy to the amount of a joules, which must be 


dissipated when the circuit is broken. In a transmission 
system, such as js considered, this energy may be converted 
to the electrostatic form on opening circuit with a resultant 
rise of pressure; neglecting damping effects, the pressure 


may rise to a value of E = I 4 Е or the rise of pressure 


is proportional to the current flowing at the moment of inter- 
ruption. Pressure rise from resonance is not likely to occur 
in commercial systems in this country. 

Protective devices may be divided into two classes: (1) 
circuit breakers; (2) devices which prevent or relieve 
excessive rises of pressure. 


Power 
Station 


Fic. 2. Fio. 1. 


Circuit breakers are required to operate automatically 
(и) on an overload ; (b) on a reversal of the direction in which 
power is flowing. The overload device should be fitted to 
every circuit breaker ; the use of the ‘‘return current ” relay 
is limited to generator switches and those at the sub-station 
ends of feeders; should one of а number of generators 
break down, power will flow from the sound machines to the 
faulty one when the switch automatically opens. In a feeder 
system asin Fig 1, should one of а pair of feeders break 
down, power will flow into the fault from both ends, the 
reverse current relay disconnects the sub-station end, and the 
overload relay the power station end. In such a system as 
is shown in Fig. 2, it is obvious that the interconnecting 
cables can only be protected by overload relays. The 
interval of time between the occurrence of an overload and 
the opening of the circuit should be inversely proportional 
to the magnitude of the overload, that is to say, on a moderate 
overload there should be a time-lag of some seconds. A little 
consideration will show that all circuit breakers on a system 
should be capable of breaking the whole power which can 
flow into that part of the system. 

Fuses. —The use of fuses as circuit breakers on high-tension 
systems has followed from low-tension practice. There are two 
main types in common use: the one in which strips of fusible 
metal, 10in. or 12in long, are enclosed in a porcelain or glass 
tube, the arc being blown out by the heated air; the other 
type in which the fuse is a short wire or wires, Jin. to iiu. 
long, held in tension by springs over a pot of oil, the arc 
being quenched by the withdrawal of the contacts into the 
oi. In the first type, which finds extensive use on the 
Continent, the fuse strips are made of tin, aluminium, or 
silver. Tin is most commonly used, but aluminium has been 
used because its high specific heat has advantages where а 
large time-lag is required. The results of tests on these typea 
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of fuses are shown in Fig. 3, in which the time taken for a | an inductive circuit the maximum power put into the 
fuse to blow after the application of a definite overload is | fuse (a non-inductive receiving circuit) occurs when the 
marked as a point on a curve. It will be seen that the | resistance of the fuse is equal to the impedance of the 


For the same 


remainder of the system, and is 2 ^ ; 
T4 2). 
power flowing under normal conditions, the power delivered 


CURVE A, E = 10000 V - O COS é ~ ! 


оо. . сб 


o 80 160 240 320 490) 480 560 ' 640 720 600 880 960 


e 10 20 30 ew 60 6 70 80 90: 100 no 120 
Кто. 4, —Power Absorbed in Fuse when Blown on Inductive Circuit. 


Fie 3.—Comparative Time Lags of Fuses. 


second, the Ferranti type of fuse, blows almost immediately | to the fuse increases with a decrease of the power factor. 
the current reaches the fusing value, whatever be the magni- | Practical experience fully confirms this, and a fuse which 
tude of the overload, but the long fuse takes many seconds to | takes some seconds to blow will absorb a considerable amount 
blow on a moderate overload, and an appreciable time even l.of energy. The exact rate of variation of the resistance of 


M 


t 
| 
| 


3 | (£3 
m. 


AUG 


| 
| 
| 


on a heavy overload ; or, one has practically no time-lag, and | the fuse is a matter of conjecture, but Fig. 4 shows curves 
the other has too much on heavy overloads. In the design | plotted on the assumption of a uniform increase of resistance 
of fuse receptacles, it must be remembered that in opening a | for two cases: 1,000 kw. at 10,000 volts соз ф=1; 1,000 kw. 
circuit power is absorbed by the resistance of the fuse. In | at 10,000 volts cos ф = 0:5. The inheritance of fuses from 
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low-tension working has not been an unmixed blessing ; they | fireproof chamber of metal, brick, slate, or concrete. For 
become unreliable with age, and as a switch is necessary | safety the switches, "bus bara, etc., are placed some distance 
wherever a fuse is placed, it is becoming increasingly the | from the operator, the switches being operated by links and 
practice to attach an automatic relay to the switch and | levers, chains, pneumatically, or electrically. In а large board 
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Fic. 6. — Oil-Break Switch used at Paderno in 1897, 


dispense with the fuse altogether. Potential transformers 
for operating instruments may be excepted from the above ; 
the breakdown of such transformers is of rare occurrence, 
and they are usually protected by fuses of the tube type. 
Swilches.—1t may be laid down as an axiom that any part 
of a high-tension system which allows an arc to play in air 
is bad, on account of the dangerous pressure rises which 
may be occasioned. Аіг- break or “flare” switches are 
hence to be avoided. Although a time-lag is advisable on 
circuit breakers, yet the circuit should be opened rapidly 


^ Cad afl 


s'y 
p 


Fic, 7. —Brown-Boveri Oil-Break Switch as used at Newcastle. 


when once the operation starts; it is yet more important that 
the opening should take place when the current passes 
through its zero value.” The results of many experimenta 
seem to show that an oil-break switch does break circuit 
at the moment of zero current, and for this reason such 
switches are now generally adopted. The switchgear 
is so designed that each switch is in a separate 


the operation by means of electrical motors is the most con- 
venient, as the “control board" may be made quite small. 

Control by means of direct-current motors find most favour, 
as the direct current is used also in the actuation of the 
relays, and may be supplied from a storage battery which is 
used for exciting. There should be no possibility of an arc 


Fig. 8.—Oil-Break Switch for 40,000 volts, with Overload Release—Brown, 
veri, and Co. 


on one phase of a switch passing to another phase, or to any 
other metal work. In switches for large currents, contacts 
external to the oil are sometimes fitted so that there shall be 
no danger from heating of a contact in the oil; these external 
contacts do not make or break circuit, but are in parallel 
with the oil-break contacta when the switch is closed. F:g. 5 
is a typical example of an oil-break switch for heavy work 
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made by the British Thomson-Houston Company. The 
switch is operated by a direct-current motor seen at the top. 
Circuit is made or broken on each pole in two cylindrical oil 
vessels containing the contacts, the top contacts consisting of 
two rods yoked together and sliding through insulators. All 
the live metal parts are in compartments made of brick and 
soapstone slabs, connection to the operating gear being made 
by wooden rods. The motor works a crank througa a worm 
gear. When the crank is on a dead centre, a spring is com- 
pressed ready to operate the switch ; the slightest movement 
of the motor causes the spring to come into play, at the same 
moment a friction clutch releases the motor from the gear, 
the motor continues running until it has compressed the 
spring ready for the next operation, when an automatic 
switch opens the motor circuit and lights a lamp to indicate 
that the switch has acted. The motor is controiled by a 
double-throw hand switch ; the automatic overload or return 
current relays operate by closing the motor circuit. The first 
oil-break switch to be put into practical use was at the 
Paderno power station in 1897. This was designed by 
Messrs. Brown, Boveri, and Co. for three-phase currents at 
16,000 volts. Fig. 6 shows the general arrangement of this 
switch, with the oil-chamber removed. Fig. 7 shows a hand- 
operated switch, of which a large number are in use on the 
system of the Newcastle Electric Supply Company. There 
is one oil-chamber for the three phases, but a wooden lining 
partitions the chamber into three. There are six fixed 


a c „„ 


Fia. 9,—Overload Relay, with Adjustable Time Lag. 


contacts, and three copper bridging pieces which are moved 
vertically to make or break circuit. Underneath each pair of 
contacts will be noticed a small board which moves up and 
down with the bridging pieces and churns the oil at the 
moment of make or break, thus minimising the danger from 
carbonisation of the oil. The writer has tested this type of 
switch severely at 6,000 volts and found it in every way 
satisfactory. A similar type of three-phase switch, also made 
by Messrs. Brown-Boveri, but for a higher voltage, is shown 
in Fig. 8. The oil-chambers are lowered down showing a 
six-fold break on each pole; the design of the insulators is 
especially good. To the left hand of the cover will be noticed 
the automatic tripping device which opens the switch in 
connection with an overload relay ; the switch is closed by 
hand. | 

Overload Relays. — These are usually worked by series 
transformers in each phase, the secondary current passing 
through a solenoid, which actuates the tripping device A 
representative device for obtaining a time-lag in operation is 
as follows (Fig. 9): The secondary current of the series 
transformer passes round the windings of a magnet, between 
the poles of which is a copper disc capable of rotating; on 
the same spindle as this disc is a small drum to which a 
weight is connected by a fine cord. Normally the disc is 
stationary, the tendency to rotate being balanced by the 
moment of the weight ; on an overload, the disc rotates and 


winds up the weight, which closes an auxiliary circuit and 


thus opens the main switch. The rate of rotation is propor- 


tional to the current flowing in the main circuit, and the 
time-lag may be adjusted by altering the length of the cord. 
Such an arrangement is very sensitive and works well. 
Reverse-Current Relays.—Such devices are actuated by the 
secondary current of a transformer having two or more 
primary windings—one in series with a line, the other across 
two lines. Under normal condition the fluxes produced by 
these windings are in opposition, that.of the potential coil 
being the stronger, but when the power flows in the reverse 
direction a current is generated in the secondary circuit 
which works the relay. Should a generator break down, in 
the majority of cases the current passing will be the short- 
circuit current of the machine (great enough to work an 
overload relay), but at the same time the pressure across the 
terminals of the alternator (and the transformer) may fall to 
zero, and the relay not act. For these reasons return-current 
indicators find more favour than relays ; the indicator, usually 
& coloured lamp, shows which part of the system is at fault, 
and the switch is operated by the attendant. А very neat 
reverse-current indicator is that of Mr. Andrews's, described 
in his paper before the Institution of Electrical Engineers in 
March, 1903. | 
Devices which Prevent or Relieve Excessive Pressure Rise.— 
The causee of pressure rise in a system are set out above. 
Any device which only acts on the switching on or off of a 
cable is а partial safeguard, which should not be used if а 
complete safeguard can be found. For such а purpose as 
the above, series resistances (liquid) and choking coils have 
been used and in many cases afterwards discarded. Spark : 
gaps which remain always connected across the cores of each 
cable meet every rise of pressure, from whatever cause, but 


= = 


From the Line 


— 


to the Motor 
Fic. 10. Diagram of Switch for Induction Motor. 


have disadvantages. The most sensitive spark gap consists 
of needle points in air, the disruptive voltage being almost 
independent of humidity and dust, but the passage of a 
small spark will destroy the points. The horn arrester in 
which the arc is struck across the lower extremities and rises 
until it breaks has found extensive use. The Wurts arrester 
has a number of brass cylinders with knurled or smooth 
surfaces placed with their axes parallel and with equal gaps 
between them. In this type the nature and mass of the 
metal chills the arc which may be formed. A modification 
of the above consists of two concentric cylinders, the ends of 
the outer cylinder having conical additions. The arc is 
chilled as in the Wurts, and blows itself out as in the Siemens 
type. Series resistances are occasionally used with the idea 
of minimising the rush of line current which may follow а 
discharge. The writer has found the Wurts type to be fairly 
reliable, but when dealing with large rises of pressure and 
large powers, the discharge localises on the cylinders and 
forms blisters, sometimes fusing the rollers together. In all 
the above an arc in air may form with consequent danger to 
the system, and for this reason the writer has tried the eff ct 
of immersing spark gaps in oil. The disruptive strength of 
some mineral oils is about equal to that of air, so that the 
distance between the gaps need not be made smaller. The 
gaps are protected from dust and moisture, and the sparking 
distance remains constant. The arc is extinguished in the 
oil as in the oil-break switch, and it is reasonable to 
suppose that it is extinguished at the instant of zero current. 
On the disturbance of a system due to a sudden change of 
current flowing, these gaps must be capable of absorbing a 
considerable amount of energy, the energy of the surge, 
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and are therefore liberally proportioned. To test the oil- 
immersed spark gaps, the following experiments were made. 
The oil-gaps were set to discharge at 8,000 volts on an 
inductive circuit and shunted by a pair of needle points set 
to discharge at 10,000 volts, On the application of 8,000 
volts the gaps worked, the arc being extinguished in the 
oil ; the applied voltage was gradually raised to 10,000, but 
the oil-gaps worked in every case: the needle points never 
came into action. The test was then repeated with both 
sets of gaps in air, when the needle points sometimes acted 
before the horns. 

Switching Inductive Apparatus.—On switching on a trans- 
former or induction motor, the full pressure may momentarily 
exist between adjacent end coils with consequent breakdown; 
this abnormal stress may be minimised by switching on 
slowly through а resistance. As an example Fig. 10 shows 
the arrangement of a switch for use with a three-phase high- 
tension induction motor. The switch has three extra 
terminals connected to water resistances; on switching on, 
these resistances are first put in series with the windings of 
the motor, them short-circuited, and lastly cut out; on 
switching off, the reverse operation takes place. 


A METHOD FOR FINDING THE EFFICIENCY OF 


SERIES MOTORS.* 


BY ERNEST WILSON, PROFESSOR OF ELECTRICAL ENGI- 
NEERING, KING’S COLLEGE, LONDON. 


The 1 method has the advantage of great 
accuracy, and I have found it work well in practice. The 


figure givcs а diagram of connections, in which M and G 


are two like machines mechanically coupled together, 


either through or without gearing, according as it is 
desired to obtain the efficiency of either machine inclusive 
or exclusivo of gearing. In the test M runs as a motor 


and delivers its energy to G running as a generator. 


2 
On AE ELA 
— О, 


The field coils, Е, Е,, are placed in series with one 
another and with the motor armature in order that each 
machine may be conveniently magnetised to the same 
degree in any test. The input of the motor is measured 
оп the voltmeter V, and ammeter A,. The genorator is 
loaded on a resistance, R, and its output measured on the 
voltmeter V, and the ammeter A, Let R, and R, be 
the ohmic resistances of the motor and generator armatures 
respectively, then V, AI — V, A,=X are the total watts 
dissipated in the system, exclusive of the generator field 
coil F, Of these A,” (F,+R,)+A,? R,=Y are the ohmic 
resistance losses in watts, and X-Y are the watts due to 
brush, bearing, and wind friction, eddy currents, and 
magnetic hysteresis. The machines are equal; and rotate 


SUPPLY 


at the same speed. m are the watts which can be 


debited to each machine when calculating efficiency, it 
being assumed that the brush contact resistance has the 
same value as when measured with the machines at rest, 
and that armature reaction does not produce inequality 
in the watts dissipated by eddy currents and magnetic 
hysteresis in the two machines. The expressions for the 


efficiencies are, for the motor, ^ 2 = +V,A,+A,? R/ VI A, 


and, for the generator, V, A, 2 5 E +A,°R,+A,"F,+V,A, 


The above, so far, is а well-known method, and has been 
described by Mr. Field. The extension here described 
consists in the addition of two low-resistance shunts, 71 r., 
a milli-voltmeter, a, and a voltmeter, v. By these instru- 
ments the differences А, — A, and V, – V, have been 
measured as direct quantities. It is easy to show that 
тоос TO ĩ ĩðâ ĩᷣ rdc trt Ma: у р у 


* Paper read at the British Association, Southport, 1905, 


greater accuracy can be obtained by measuring A, ania 
and using the value А, – d instead of A, and measuring 
V, and тапа using the value V,—v instead of V, For 
instance, let V, 500, A,=50, V. - 450, A - 42, R. - R, 
=Ё,= К„=0`5 ohm, and let there be a liability for error 
of 1 per cent. in reading the instruments. Then the pos- 
sible error in the value of X — Y, when V, V, А, A, are 
the measured quantities, is 51:9 per cent., whereas it is 
1:9 per cent. when V, v A, a are the measured quantities. 


THE BRITISH ASSOCIATION. 


Address to the Mathematical and Physical Section. 


BY CHARLES VERNON BOYS, F.R S., PRESIDENT OF THE 
SECTION. 


The first duty of every oocupant of this chair is а sad one. 
Year by year the record grows of those who have devoted their 
lives to the development of mathematical and physical science, 
of those who have completed their work. The past year has 
added many names to the record—more, it seems, than its fair 
share. The names include some of the most brilliant and active 
of our race, of those to whom this association is deeply 
indebted, and also of our fellow-workmen in other countries 
whose loss is no less to be deplored. Lord Salisbury's devotion 
to the Empire, of which this is not the occasion to speak, left 
him but little time for those scientific pursuits in which he 
took so keen an interest. Once, however, as president of this 
association, he showed our members that, unlike the majority 
of our statesmen, science was not to him a phantom. liis 
address at Oxford will remain in the memories of all who 
heard it. The eloquence, the humour, the satire, the subtilty 
provided an intellectual treat of the rarest kind. Of Sir George 
Gabriel Stokes and his work it is not possible for me to speak. 
Any attempt on my part to appreciate or gauge the value of 
the work of such a giant would be an impertinence. This can 
only fitly be done by one of our leaders, and Lord Kelvin 
has paid a fitting tribute in the pages of Nature. I can only 
record the fact that Stokes was for seven years secretary and 
twice president of this section, and in 1869 was president of the 
association. Dr. Gladstone, for 53 years a member of this 
association, was not only an unfailing attendant at our meet- 
ings, but an active member whose steady stream of original 
communications on subjects connecting physics and chemistry 
earned for him the designation of creator of physical chemistry. 
His investigations on spectroscopy, refractivity, and elec- 
trolytics are known to every student of physics. His researches 
upon early metallurgical history, while of less importance to 
the progress of science, are none the less interesting. An 
ardent apostle of education, he was for 21 years a member of 
the London School Board, and three years vice-chairman. Dre. 
Gladstone was the first president of the Physical Society. He 
has been president of the Chemical Society, and at the last 
meeting of the British Association at Southport—as also in 
1872—he was president of the Chemical Section. So long ago, 
he said, in urging the importance of science as a factor in 
education, that the so-called educated classes were not only 
ignorant of science, but had not arrived at the knowledge of 
their own ignorance. It is not possible to pass on without 
paying a tribute, in which all who knew Dr. Gladstone will 
share, to his character no less than to his genius. 

Sir William Roberts-Austen was probably one of the most 
active members that this association has known. Not only had 
he for many years made the subject of metals and alloys his 
own, but he had worked for the association in many ways. At 
three meetings have audiences been charmed by his fascinating 
and brilliant evening lectures, all relating to metals. He was 
president of the Chemical] Section at the Cardiff meeting in 
1891, and not only did he perform these duties, but he accepted 
the more laborious and more thankless tank, for which his 
unfailing courtesy and tact so well fitted him, of acting as our 
general secretary for four years. His labours in the important 
field of research which he tilled were appreciated by numerous 
technical societies and institutions of which he was an honorary 
member, or had been president or vice-president. Many 
branches of public service had the advantage of his skill and 
experience, which received the official reward in 1899. Dr. 
Common’s skill as a designer and constructor of instrumeuts 
was well known. His instinct or judgment in producing planes 
and figured concave mirrors of great dimensions was rare, for 
this is an art almost unknown in the laboratory. His generosity 
and his valuable advice have been appreciated by many besides 
myself. Rev. Н. W. Watson, Second Wrangler and Smith’s 
Prizeman in 1850, was a vice-president of the British Associa- 
tion in 1886. Mathematical physicists are familiar with the joint 
work of himself and Burbury on Generalised Co-ordinates,” 
and with his mathematical articles. In Otto Hilger, the brother 
of the late Adam Hilger, who between them brought to this 
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country German thoroughness and French skill in instrument 
manufacture, we have lost one of our first and most valuable 
constructors. Noted for the high class of all the optical work 
turned out by the firm, Otto Hilger was not afraid of attacking 
the problem of manufacturing the Michelson echelon grating. 
This little bundle of glass plates requires for its success per- 
fection and precision commensurable only with the genius of the 
inventor. This Otto Hilger supplied. 

Dean Farrar, a life member of the British Association, whose 
activity lay in another direction, showed his appreciation of the 
value of science in education by appointing the first science 
master at Marlborough when he became headmaster in the 
year 1870. As I wasa boy at the school at that time, I can 
speak of the incredulity with which such an announcement was 
at first received, and of the general feeling that such an action 
was akin to a joke. І was, however, by no means the only boy 
who hailed the news with delight. We devoured the feast of 
chemistry and physics put before us by Rodwell and the books 
which at once became available. Out of gratitude to the late 
Dean of Canterbury I recall this episode. James Wimshurst, 
the inventor of the influence machine which has carried his name 
into every corner of the scientific world, was not a member of this 
association, but he fostered and encouraged the scientific spirit 
in young men who by good fortune came to know him. I do 
not think I have heard anyone spoken cf with such gratitude 
and appreciation as Wimshurst by men who in their younger 
days were allowed the run of his well-equipped workshop. 
James Glaisher, best known as а balloonist in the sixties, has 
died at the great age of 95. The balloon ascent with Coxwell 
on Sept. 5, 1862, when they attained the altitude of 37, 000ft., 
will 1005 remain in the popular imagination, not on account 
simply of the great altitude, but by reason of the sensational 
account of their having been paralysed with cold, and of their 
being able to stop the ever-increasing ascent only by the 
presence of mind of Coxwell, who, with his limbs frozen, seized 
the valve rope with his teeth, and so let out the gas. While 
this event remains in everyone’s mind, the more prosaic work 
of Glaisher in astronomy, meteorology, and photography, when 
most of us were children, and many yet. unborn, led to his 
being elected president of various learned societies. · Не gave 
one of the evening lectures of the British Association in 1863, 
the subject being balloon ascents. A. F. Osler, the inventor 
of the self-recording direction and pressure anemometer and 
rain-gsuge, whose active meteorological work was carried out 
in the first half of the last century, when he contributed 
papers to the British Association and the Literary and Philo- 
sophical Society of Birmingham, has died at the still greater age 
of 95. He was vice-president of the British Association in 1865. 

Of other countries, America has lost Prof. J. Willard Gibbs, 
a mathematical physicist whose very learned and original con- 
tributions to the knowledge of the world on the tbermo- 
dynamical properties of bodies, on vectors, the kinetic theory 
of gases, and other abstruse subjects, have received the highest 
recognition that the learned societies of this country can 

tow. Prof. Harkness, the astronomer, aud Prof. Rood, 
the skilled experimental physicist of Troy, have also main- 
tained the high standard that we now look for in American 
science, Germany has lost Prof. Deichmüller, professor of 
astronomy at Bonn, at an early age. Sweden has lost Prof. 
Bjerknes, whose hydrodynamical experiments showing attrac- 
tion and repulsion were so much admired when he performed 
them at a meeting of the Physical Society some 25 years ago. 
Switzerland has lost Prof. C. Dufour, the astronomer ; and 
Italy has lost Prof. Luigi Cremona, а foreign member of this 
association, principal of the engineering achool in Rome, whuse 
contributions to pure geometry and to its applications have 
made him famous. 

Of the events of the last year, one stands out beyond all 
others, not only for its intrinsic importance and revolutionary 
possibilities, but for the excitement that it has raised among 
the general public. The discovery by Prof. and Madame Curie 
of what seems to be the everlasting production of heat in easily 
measurable quantity by à minute amount of а radium compound 
is so amazing that, even now tbat many of us have had the 
opportunity of seeing with our own eyes the heated thermo- 
meter, we hardly are able to believe what we see. This, which 
can barely be distinguished from the discovery of perpetual 
motion, which it is an axiom of science to call impossible, has 
left every chemist and physicist in a state of bewilderment. 
Added to this, Sir William Crookes has devised an experiment 
(characteristic of him, if I may say so) in which a particle cf 
radium keeps a screen bombarded for ever, so it seeme, each 
collision producing a microscopic flash of light, the dancing and 
multitude of which forcibly compel the imagination to follow 
the reasoning faculties, and realise the existence of atomic 
tumult. Thanks to the industry and genius of J. J. Thomson, 
Ratherford and Soddy, Sir William and Lady Huggins, Dewar 
and Ramsay, and others in this country, besides Prof. and 
Madame Carie and a host of others abroad, this mystery is 
being attacked, and theories are being invented to account for 
the marvellous results of observation; but the theories them- 
aslves would a few years ago have seemed more wonderful 


power, according to the experiments of Strutt. 


and incredible than the facts, as we believe them to be, do 
to-day. An atom of radium can constantly produce an emana- 
tion—that is, something like a gas—which escapes and carries 
with it wonderful properties ; but the atom, the thing which 
cannot be divided, remains, and retains its weight. The 
emanation is truly wonderful. It is self-laminous; it is con- 
densed by extreme cold and vaporises again ; it can be watched 
as it oozes through stop-cocks or hurries through tubes, but in 
amount it is so small that it has not yet been weighed. Sir 
William Ramsay has treated it with a chemical cruelty that 
would well nigh have annihilated the most refractory or 
permanent known element; but this evanescent emanation 
comes out of the ordeal undimmed and undiminished. Not 
content with manufacturing so remarkable a substance, the 
radium atom sends out three kinds of rays, one kind being 
much the same as Rontgen rays, but wholly different in ionising 
Each of these 
consists of particles which are shot out, but they have different 
penetrative power. They are differently deflected by magne*s 
and also by electricity, and the quantity of electricity in relation 
to the weight is different, and yet the atom—the same atom— 
remains unchanged and unchangeable. Not only this, but 
radium, or its emanation or its rays, must gradually create ' 
other bodies different from radium, and thus, so we are told, 
one at least of those new gases, which but yesterday were 
discovered, has its origin. 

Then, again, just as these gases have no chemical properties, 
so the radium which produces them in some respects behaves in 
а maürer contrary to that of all proper chemicals. It does 
not lose its power of creating heat even at the extreme cold of 
liquid air, while at the greater degree of cold of liquid hydrogen 
its activity is found by Prof. Dewar to be actually greater. 
Unlike old-fashioned chemicals which, when they are formed, 
bave all their properties properly developed, radium and its 
salts take а month шге they have acquired their full power 
(so Dewar tells us), and then, for anything we know to the 
contrary, proceed to manufacture heat, emanations, three kinds 
of rays, electricity, and gases for ever. For ever; well, 
perhaps not for ever, but for so long a time that the loss of 
weight in a year calculated, I suppose, rather than observed, 
is next to nothing. Prof. Rutherford believes that thorium or 
uranium, which act in the same kind of way, but with far less 
vigour, would last a million years before there was nothing left, 
or at least before they were worn out; while the radium, pre- 
ferring а short life and а merry one, could not expeot to exist 
for more than а few thousand years. In this time 1 grm. of 
radium would evolve one thousand million heat unita, sufficient, 
if converted into work, to raise 500 tons a mile high ; whereas 
& gramme of hydrogen, our best fuel, burned in oxygen, 
only yields thirty-four thousand hest units, or one thirty- 
thousandth part of the output of radium. I believe that this 
is no exaggeration of what we are told and of what is believed 
to be experimentally proved with regard to radium ; but if the 
half of it is true, the term ‘һе mystery of radium" is inadequate ; 
the miracle of radium is the only expression that can be 
employed. | | 

With all this mystery before us, which I must confess myself 
wholly unable to follow, I feel sure that members of the associa- 
tion who are interested in the work of this section will welcome 
the discussion, for which our secretaries have been able to 
arrange, and hear from the lips of Prof. Rutherford the con- 
clusions to which his researches have at present brought him. 
No one is more fitted than Prof. Rutherford to open such a 
discussion, for no one has attacked the theoretical side with 
such originality and daring, or with such ingenuity of experl- 
ment. Asan example of the activity of mind and of research 
to which the activity of radium has given rise, I may mention 
the fact that the last number of the Proceedings of the Royal 
Society is wholly concerned with radium, there being four 
papers, all of the first importance, dealing with entirely 
difierent phenomena. | 

It is not my purpose to review these or the subject of radium 
generally ; I am in no way fitted to do so. But I cannot well 
let the present opportunity pass of referring to another mystery 
of which a conspicuous example is now leaving us. I refer to 
the mystery of the comet and its tails. What is a comet? of 
what does its tail consist? Gravitational astronomy has told us 
for many years past that, compared with the planets or their 
satellites, a comet does not weigh anything. It weighs pounds 
or, perhaps, hundreds, thousands, or millions of tons ; but in 
comparison with inconspicuous satellites it weighs nothing. 
Yet some of them аз they approach the sun from remote reglons 
begin to shoot out streamers, which pour sway as though 
repelled by the sun, not being left as a trall behind the comet, 
as is so often supposed. These streamers, ejected towards the 
вап, bend round and pour away at speeds which are enormous 
compared with that of the comet itself, thus producing the tail. 
Now, these streams separate very often, and give rise to comets 
with two or three tails. Let me read one paragraph from The 
History of Astronomy," by Miss Clerka : ** The amount of tail 
curvature he (Olbers) pointed out depends in each case upon 
the proportion borne by the velocity of the ascending particles 
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to that of the comet in its orbit ; the swifter the outrush the 
straighter the approaching tell. But the velocity of the ascend- 
ing particles vires with the energy of their repulsion by the 
sun, and this again, it may be presumed, by their quality. 
Thus multiple tails are developed when the same comet throws 
off, as it approaches perihelion, specifically distinct substances. 
The long straight ray which proceeded from the comet 
of 1807, for example, was doubtless made up of particles 
subject to a much more vigorous solar repulsion than these 
formed into the shorter curved emanation issuing from it nearly 
in the same direction. In the comet of 1811 he caloulated that 
the particles expelled from the head travelled to the remote 
extremity of the tail in 11 minutes, indicating by this enormous 
rapidity of movement (comparable to that of the transmission 
of light) the action of a force much more powerfal than the 
opposing one of gravity. The not uncommon phenomena of 
multiple envelopes, on the other hand, he explained, are due 
to the varya g amounts of repulsion exercised by the nucleus 
itself on the different kinds of matter developed from it.” It 


is impossible not to be struck by the similarity both of 


phenomenon described and of language used in this paragraph 
and in almost any of the papers on radium. I know this mere 


superficial similarity is worth very little, if anything ; but for 


centuries the sky has shown us a phenomenon still not entirely 
understood, and the inability to remove all difficulty by the aid 
of radium or similar material is no reason for dismissing the 
idea of connection without further thought. 

The comet’s tail is still a mystery. Let me take the most 
recent explanation, which was set forth only three months 

о in the Atrophysical Journal in the United States. Those 

mirable experimentalists, Nichols and Hall, have for some 
years been investigating the back pressure exerted by the action 
of light upon bodies on whieh it falls. In this they have 
followed the Russian physicist, Lebedew, but in minuteness 
and delicacy of measurement, and in their successful elimina- 
tion of disturbances, their results are unequalled. It is 
sufficient to say that, difficult and minute as the experiment 
is, their success is such that the discrepancy between the 
calculated force and that which they have found is under 1 per 
cent. Perhaps I may express some satisfaction that in this 
measurement use was made of the quartz fibre. Having now 
definite and accurate confirmation of the existence of the force 
produced by the action of light, or rather radiation, Nichols 
and Hull proceed to examine the question as to how far such 
repulsion may be oompetent to overcome the gravitative attrac- 
tlon of the sun and drive away the matter which pours out from 
the comet. It is interesting to note here that Kepler put 


forward this very idea, and that Newton, the inventor of the 


corpuscular theory of light, looked upon the suggestion with 
some favour. 
Coming now to this recent paper of Nichols and Hull, we find 


first the consideration of the relation of the attraction by gravita- | 


tion, and the repulsion by light upon particles of different sizes 
and densities. Density has no influence on the action of light, 
while it is favourable to gravitation, and therefore unfavourable 
to tail formation. Size is favourable to both, but more to gravita- 
tion than to light, for if the diameter of a particle be doubled, 
one is increased eightfold and the other only four. So size favours 
gravitational attraction. Conversely, of course, smallness 
favours repulsion by light, which relatively should get greater 
and greater as the particles diminish in size. At last, then, a 
a degree of smallness may be reached in which the repulsion by 
light will actually be equal to the attraction by gravitation, and 
such a particle would remain in space, its motion unaffected by 
our sun. Let the diminution of size continue, and then the 
repulsion will be in excess, and if the law were to continue it 
would with sufficient diminution become relatively as large as 
we please. The law, however, does not continue. Schwars- 
child has shown that when the particles are small enough, light 
does not act upon them in the same way. Owing to diffraction, 
the effect of light is unduly great for a certain very small size 
of particle, while it fails almost eutirely when the partiole is 
made much smaller. Thus it is that the indefinite increase in 
the repulsion by light as compared with the attraction by 
gravitation with diminution of size of particle is checked, and 
when, according to theory, with a particular density of 
particle, the light pressure is about 20 times as great as 
gravitational attraction, further diminution of size ceases 
to favour the action of light, and it begins to fall 
off again. The distance of the particle from the sun 
has no influence upon the relation between the two 
kinds of forces, for they rise and fall together. Nichols 
and Hull, therefore, while not denying that other causes may 
operate, believe that light pressure is adequate to account for 
the phenomena, and that where the material coming from the 
head or comet proper is of two or three kinds, whether of 
density or of size of particle, the separation of the two or three 
tails should naturally follow. This theory presupposes that the 
nucleus of a comet will be able, owing to the evolution of gas 
under the sun’s heat, to send out enormous quantities of dust, 
the finer and lighter the better, so long as it is not unduly 
small with respect to a wave-length of light. Such dust would 


account for any reflected solar light that the spectroscope may 
show, but it is not easy to see how the spectrum of hydrocarbons, 
of sodium, and of other metal, should be produced for lack of 
temperature. It is not easy to see why fortuitous dust should 
be graded of such sizes as to give well separated and defined 
taila ; it is not easy to see how the dust could be produced in 
sufficient quantity to provide visible illumination to millions ot 
millions of cubic miles of space through which it may be passing 


at ultra-planetary velocity, even though in looking through a 


million miles or so one graln of dust in a hundred miles 
might suffice to supply the light. 

Other theories uf the comet's tail require an electrified sun, 
the existence of which is explained by Arrhenius as bei 
caused by the emission by the sun of negatively charg 
electrons which, picking up condensing gases as Altkins's dust 
picks up moisture from the atmosphere, are driven away by 
the light pressure. Arrhenius believes that these acting on the 
matter in the tail would give rise to the bright line spectra 
which have been observed. The result of all this escape of 
negative electricity is a positively charged sun, but what limits 
the charge in the sun it is difficult to see, as it is, why the 
electrostatic attraction helped by gravitation does not ulti- 
mately stop the action. I may be displaying my ignorance, 
of which I am sufficiently sensible, but J am not aware of 
any evidence for the existence of the stream of electrified 
grains or drops imagined by Arrhenius. Nichols and Hull, 
while calling to their aid the researches of Schwarzschild to 
give them a repulsive foroe some 20 times as great as gravita- 
tive attraction, do not seem to have given due weight to the 
extremely small range of size of particle for which this high 
effect is available. Phe maximum effect for any wave-length 
acoording to Schwarzschild is produced when the size is such 
that a wave-length will jast reach round it—that is, with 
ordinary light when the diameter is between one hundred 
thousandth and one hundred and fifty thousandth of an inch. 
If the diameter is 24 times the wave-length the action of 
light is only equal to gravity with a material of the density 
of water; or, again, if it is reduced to one-eighth of a waye- 
length it again becomes equal, aud in these two cases there is 
no resultant action. With either larger or smaller particles 
gravity rapidly gets the better of light, while the high advantage 
of light over gravity is confined to very narrow limits. What 


the sifting process can be that will give rise to such a quantity 


of this microscopic dust we can hardly expect to be told, nor 
why even if the material should in some mysterious way be 
graded ; the ungraded wave-lengtbs of the solar spectrum should 
allow of the marked separation in some instances of comets’ 
tails. One thing, however, they do assert, and that is the 
light pressure can have no action on a gas, so that if what we 
see is considered to be gaseous, the light pressure theory must 
be thrown over for some other. 

I cannot leave this excursion of Nichols and Hull into a 
speculative domain of science without expressing my admiration 
of the experimental work which they have accomplished, or of 
my appreciation of the ingenuity and daring with which they 
have attempted the hitherto unheard-of feat of making a comet. 
While the theory just referred to may be the most recent, it 
must not on that account be supposed to displace all that has 
gone before ; the authors themselves do not suggest this—it is 
the last thing that would occur to them. They have referred 
to the researches of Bredechin that oocapy во large a proportion 
of the annals of the Observatory of Moscow. It is impossible 
to read even a tithe of these without feeling that the subject of 
comets and their tails is one which Bredechin, by his amazing 
industry, has made his own property, and that any stranger 
casually passing by and taking a random shot should receive 
the severe penalty awarded to poachers in this country. 
Bredechin has dealt unmercifally—I do not say unjustly—with 
the author of at least one such random theory. 

It is, therefore, with the greater diffidence and more urgent 
plea for forbearance that I venture to draw certain parallels and 
hazard certain suggestions which I admit freely have not reached 
a stage at which detailed comparisons with known comets are 
possible. It does not seem possible now to contemplate the 
phenomena of the comet, of the divided tails, of their tenuity 
and transparency, of the pale luminosity, partly reflected solar 
light, partly light as from aglowing gas ; of the gradual wearing 
out and disappearance of those comets which constantly pay 
visits to solar regions, with all the mysteries of radium now во 
much in evidence without tracing the features in which they 
resemble one another. By radium, of course, I mean any 
material wich the remarkable radioactive properties that radium 
exhibits with such pre-eminent splendour, whether known in 
the laboratory or not. How many physicists have been peering 
at comets through radium spectacles, or how many astronomers 
detect the sparkle of radium in the fairy treases of their hirsute 
stars I know not. One writer, however (T. C. Chamberlin) so 
long ago as July, 1901, looked upon a connection between 
radioactive materials such as were then known and comets 
as at least worth considering.  Chamberlin's paper in the 
Astrophysical Journal was mainly on the tidal disruption of 
gravitating bodies and the possible evolution of cometa, 
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nebulæ. and meteorites, and he did not pursue this considera- 
tion in any detail ; indeed, the enormous accu mulation of new 
properties of radium was not then available. 

Whatever may be imagined as to the constitution of a comet, 
difficulties still remain. All I suggest now is that the curious 
properties of radium and of similar bodies should be kept in 
mind. Radium at least supplies the means by which, if the 
increasing warmth or the t dal acticn of the sun should awaken 
its activity, Rutherford's a-rays should be shot out at the speed 
that he has measured of a thousand million inches a second— 
i. e.. ope-twelfth the velocity of light. These a-rays, according 
to Ratherford, consist of hellum ; they weigh each twice as 
much asa hydrogen atom, and so the same weight of comet 
matter that would make one of Nicholl's and Hall’s best 
particles—;.e., one that would be just visible with a micro- 
scope—would be sufficient for about 400 millions of Ruther- 
ford’s a-ray particles, an advantage surely where diffuse- 
mess seems so miraculous. These particles, shot out at a 
velocity one-twelfth that of light, go so fast that, if they 
were to start horizontally on the surface of the earth, the 
gravitative attraction of the earth would curve their path 
to the infinitesimal extent of & curve with a radius of forty 
thousand million miles. Yet so great is the electric charge 
they carry that a visible curvature can be imposed upon them 
in a practicable electrostatic field. Now imagine these trans- 
ferred into space at a distance from the sun, for instance, equal 
to that of Venus. Gravity there due to the sun is only one- 
thousandth of what it is here, so gravity there would be, to 
the same extent, less able to impose visible curvature on their 
paths. But their electric charges are still available, and unless 
I have made an arithmetical blunder of a considerable order, it 
would require no heavy electrification of the sun to bend these 
rays round in a curve with a radius of 1,000 miles. An électro- 
static field of under two ten-thousandths of a unit should be 
sufficient, a field which would be produced if the sun were only 
charged with a surface density of one electrostatic unit on every 
three square centimetres. Whether these figures are correct 
or not—and I know the risk of getting just thirty thousand 
million times too large or toosmall a result does not much matter. 
An electrified sun, which after all others besides Arrhenius 
have postulated, would be sufficient to turn the rays and send 
them away at rapidly increasing apeed so as to form the tail. 
The speed would in a short time reach the velocity of light if it 
were not for the change in properties of matter which 
supervenes when any such velocity is nearly reached. Thus, 
according to the ratio of charge to mass, particles such as 
Rutherford's a-rays would be sent away each with its limiting 
velocity, giving rise to streaks more or less well defined, and 
double, triple, or multiple according to the number of kinds 
of rays which the various radioactive materials were able to 
generate. Not only should streaks pointing away from the sun 
be formed, but any negatively charged rays such as radium is 
said to give out should form a tail directed towards the sun. 
Perhaps this might be expected to be general, but while not 
common, one was described by Hind in the comet of 1823-4, 
and three or four more have been observed. The head or coma 
would be the envelope of all the independent orbits, leaving the 
nucleus in all directions—orbits which while their velocities are 
still of the Rutherford order, would be hyperbolas convex to the 
sun. If this should not appear to be absolute nonsense, it would 
seem as if another difficulty should become less than it has been. 
I refer to the visibility, luminosity, and spectral character. 

Lodge, as ап interpreter of Larmor, tells us that an elec- 
trified ion subject to acceleration, whether transverse or in 
the line of motion, radiates energy. The streamers from the 
nucleus subject to the greatest acceleration may be bright almost 
as the nucleus itself. Then, as they have become dissipated 
into regions where far less acceleration becomes possible, the 
radiation falls off and the tail is lost in space. The observa- 
tions made last month by Sir William and Lady Huggins of 
the spectrum given by a piece of radium in the air may have 
some bearing upon the luminosity of the comet. It is possible 
that the internal motions set up by the separate parts, each 
pursuing its individual orbit, may produce collisions numerous 
and violent enough to account for all the light that is seen, and 
for temperature sufficlent to bring out the spectral lines that 
have been identified. "Whether this is 80 or not, radioactive 
bodies and their emanations can produce light independently 
of such action ; and now these observers have found that in 
the case of radium in air this light gives the speotrum, line by 
line, of nitrogen. Is it possible that the enveloping nitrogen 
bas had its atoms so harried by the activity of the radium as 
to give a response hitherto only awakened by electric dis- 
charge ? The ability to obtain such a response opens up a 
new possible interpretation of these spectra, which hitherto 
have been assumed, with our laboratory experience only to 
guide us, to have required for their production temperature 
above a red heat. If further observation should confirm 
this, the hydrogen, the hydrocarbon, and possibly even the 
sodium or iron spectrum that has been observed may have come 
from cold atoms ; and it is not even quite beyond the limits of 
imagination tu picture, not from the comet matter itself, but 
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from loose residual'and highly attenuated matter through which 
the comet is passing. There is one other feature of this remark- 
able observation of equal interest. The lines of the spectrum 
were not exactly in their proper place, but were all shifted 
towards the red end of the spectrum about twice the distance 
between the D lines. If only one or two lines had been so 
observed, a different orlgin might well have been suspected ; 
but when the whole series are faithfully reproduced it is reason- 
able to look upon the spectrum as modified to that extent as 
though the works of the nitrogen atom had not only been 
set in movement, but had been loaded with the radium 
emanations. 

Before dismissing these random speculations on the possible 
connection between radioactivity and comets I would ask your 
leave to refer once more to Bredechin'4 conclusions. He has 
found that it is merely necessary to postulate three kinds of 
matter, issuing from the nucleus with three initial velocities, 
and subject to repulsion from the sun with three sets of forces 
of repulsion—i.e., as compared with ordinary gravitativa 
attraction—for the whole of the phenomena of all sorts of 
comets to be very completely accounted for. His highest 
initial velocity is only about five miles a second, and his 
lowest about a quarter of a mile 4 second. His highest 
repulsion, after deducting gravitative attraction, is only 
11 times gravity, and his lowest only a fifth of gravity. If, 
then, with such velocities and forces the phenomena can be 
exactly accounted for, it would seem futile to consider the 
possibility of initial velocities from 4,000 to 80,000 times as 
great and effective repulsions of a corresponding order being 
able to produce effects with anything in common. This is not 
necessarily the case, for with the comparatively slow separation 
of the atoms of Bredechin’s matter from the nucleus, each one 
describing its own hyperbola convex to the sun, the tail at any 
moment represents the then position of any number of atoms 
which left the nucleus for some digtance back, whereas with 
the enormous velocities and effectiv& forces now discussed, the 
comet: moves so slowly in comparison that the tail would 
practically represent the path at the time. It has taken me 
far longer to throw out this not very luminous ray than I had 
expected or than it is worth. I fear that it is a sort of ray in 
which the ratio of its dead weight to its vitalising charge is too 
amall to enable it to penetrate the lightest screen of examination. 
These are the days of rays, and now before we have quite 
become familiar with the rays of radioactive bodies, Blondlot 
has presented us with N-rays, which, issuing from the mantle 
of an incandescent gas burner, penetrate wood or aluminium, 
and then increase the light without increasing the heat of hot 
bodies on whi:h they fall. 

Passing now from the amusement of speculation to more 
serious duties, I find myself confronted with the difficulties 
that prevent us in this country from succeeding as we used to 
do in the international struggle—a struggle the issue of which 
is daily becoming more aud more a question of brains, of educa- 
tion, of skill and enterprise in manufacture —and finally of that 
great virtue extolled by the President .of the United States, 
strenuousness. It is the duty of everyone who see the way in 
which we are being outstripped in the race to do what in him 
lies to scrape off the rust which is clogging our educational 
machinery. I now refer to the defeots which hamper the 
intellectual progress of the msjority of our youth. I believe 
the public school mathematics in this country stands on a 
level of its own, well below that of any other. In England, 
owing to our complicated system of weights and measures, 
which our Ministers and our Parliament dare not abolish for 
our own good, the scanty hours allowed for mathematics are 
devoted to the learning of tables which should never have to be 
learned at all, to compound redactions designed merely to рокае 
but not to lead to any new step; and, even if our present system 
were not futile enough, to learning lists of antique values which 
serve the useful purpose of giving the boys something to do. 
The result is that beyond having time to acquire a few elemen- 
tary algebraical rules the boy is never introduced to algebra 
proper; he has no idea of algebraical reasoning ; his trigono- 
metry often does not exist, and the very sound or suggestion of 
co-ordinate geometry or of the differential calculus, which 
might be well within his reach, produces a shiver of dismay. 
Geometry is presented for the first time in the form of Euclid, 
a form as repulsive to most boys as it well could be. I must 
confess to having been attracted and not repelled by Euolid ; 
but the boy does not care for time. Now that I look at Euclid 
again I have also to confess that any lingering regard for an old 
friend vanishes before the archaic language and the unnecessary 
circumlocution. If Euclid must be retained, let it be translated 
into Kaglish, the English that any parent would use in explain- 
ing the ideas to his son; let it be illustrated by constant 
reference to real things, so as to appeal to the boy who does 
not revel in the abstract. Let the ideas and the terms first be 
presented in the form of experiments and of measurements 
with instruments. Let the schoolmaster dare to throw over 
the intolerable conservatism which prevents our doing any- 
thing ten times as well unless some item should prove to bea 
trifle worse; in fact, let us take sume heed of the possibly 
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extreme, but none the less genuine and valuable, preaching 
of Prof. Perry. I have во far referred only to the miserable 
use that is made of the odd hours gradually given to what 
is called mathematics. Is it any use to repeat the long- 
standing complaint of the way in which the schoolmaster insists 
upon overdoing his Latin and Greek under the belief that 
they are at least essential to intellectual development, if, indeed, 
they do not supply the only stimulus ? As society is constituted, 
they are essential to education as an extensive knowledge of 
Confucius is essential to an educated Chinaman, so that we 
may mix one with anotber, appreciate the works of our great 
authors, understand the same allusions, and have the same 
kind of knowledge of the development of our civilisation. Few 
men of science, perhaps none, wish to see all of this, some of 
which is essential to a general education, abolished ; all that 
we ask is that the schoolmaster shall not continue to impose 
upon the community the unbalaríced learning which corresponds 
to mathematics and science without letters. The time given to 
classics is exorbitant ; more must be reserved for those pursuits 
which draw out the habit of independent thought, creation, 
and originality. It would be well if every schoolmaster could 
read an admirable article by James Swinburne on the two 
types of mind fostered by the two complementary types of 
education, but this is buried away in an inaccessible number of 
the Westminster Review. 

The classic is unfortunately still in possession, and where, as 
is still often the case, he is innocent of any appreciation of the 
educational value of post-Newtonian studies, it is not surpris- 
ing that he thrusts into odd moments the subjects be does not 
understand, and which he therefore despises, and that the boys 
committed to his charge and living in such an atmosphere are 
half ashamed, of showing any interest in the scanty science 
which is within their reach. It is almost impossible to believe 
that such can be the case, but I have referred to the impression 
to which the appointment of the first science master at my own 
school gave rise. I now refer to the contribution to a discus- 
sion on education but a year or two эро by that experienced 
teacher, Principal Griffiths. Fortunately our public schools 
are not the only ones in the country. Smaller and less fashion- 
able schools pay more attention to education and suffer leas 
from what, in defiance of all rule, I can only call didactatorial 
method. Iam not aware that the result of this almost total 
exclusion of tabooed subjects in favour of Latin and Greek is 
producing a standard of classical attainment in our youth 
greatly in advance of that to be found in other countries, but 
itis certain that in history, modern languages, mathematica, 
and science the product of our public schools is sadly deficlent. 

There is another point related to our deficient general 
scientific training on which I wish to offer some remarks, and 
that is in relation to manfacture. It is the fashion among 
some of our scientific people to talk of our manfacturers as if 
they were a very ignorant lot, and to suppose that one word 
from some professor who bas never seen outside a laboratory 
would be sufficient to put them right. Now, in my somewhat 
varied experience I have had occasion to become acquainted 
with corners of our great manufacturing areas, and, while my 
experience is small and not enough to generalise upon, it is, 
nevertheless, several times as great as that of some who are 
ready to adopt the superior attitude, but have none. The loss 
of one industry after another is only too patent. In so far as 
this may be due to want of enterprise in our men of business, 
we are not concerned with the cause in this section ; in so far 
as it may be due to want of that little assistance which the 
fiscal arrangements in other countries make possible for our 
rivals, again we are not concerned in this section ; in so far as 
our patent laws are unique among those of manufacturing 
nations in allowing the foreigner to manufacture in his own 
country under the protection of our patent law, so that the 
most valuable school we possess—the manufactory—as well as 
the manufacture, is conducted to the advantage of our rivals— 
a point which I suppose it is unnecessary to commend to the 
notice of Mr. Chamberlain — with this, too, we have no 
concern in this section ; but in so far as this, or the want of 
enterprise or of foresight that leads to it, is due to ignorance 
and to want of appreciation of scientific advance, we are very 
much concerned with 16. If I may refer to my own limited 
experience, there is а lamentable contrast in the manner in 
which a great number of our countrymen look at any 
proposition put before them and that in which the alert 
American does. It is useless to explain that which would be 
self-evident to а man with a moderate knowledge of chemistry 
and physics such as our schools ought to supply, or for which 
they should at least lay the foundation, for the words have no 
means ; they are merely words. He distrusts anything new ; he 
has heard of а new process before that did not work out well; 
experience on the Continent to him is no experience at all, for 
he believes the inhabitants in such distant parts of the earth 
are not capable of knowing as well as the enlightened English- 
man whether a thing is properly done or not, aud so he goes on 
ав he did before, perfectly content. This attitude would not 
be possible with the most elementary understanding of common 
principles, | 


But there is another side to this picture. Anyone who has 
discussed any scheme with the board of directors, the manager, 
the engineer, and the chemist of one of our great manufactories 


-must have been struck with the concentrated ability there found 


in harness. It has often seemed to me that it is a great mis- 
fortune that our professors of mechanics, of physics, and of 
chemistry, are in so many instances precluded from a better 
acquaintance with the working of these great machines—a mis- 
fortune not for the works, at least directly, but for the 
professors, and more especially for their pupils. Nowhere 
are scientific problems of greater complexity constantly having 
to be solved than in a great manufactory ; nowhere is such 
concentrated talent necessary as in a works organised and 
carried on in competition with all the world. I look upon 
these as our most valuable schools, and the closer the touch 
between them and those whose province it is to teacb, the 
better for the teacher and the pupil. 

It is, perhaps, hardly desirable to mention any one where 
there are so many. I am tempted to dwell upon the problem 
which has been at last successfully solved by Parsons, this 
being the joint product of the achool and of*the works ; but 
there is one picture—a contrast, I will not say of light and 
shade, but of colour and colour—to which I must refer. I 
remember in my early days, in the surroundings of a classical 
atmosphere, the general feeling of contempt for the manu- 
facturer. the intellectually inferior creature who only made 
money, but who knew nothing of rvrro or rérvuuai.. I am not 
sure that some such feeling does not still exist among those 
whose horizon is limited to the Latin and Greek that they 
have learned—or should I say limited by instead of to? This 
recollection came back to me when not long ago I was 
visiting one of the best organised and most skilfully conducted 
works in the country—I mean Willans and Robinson—when I 
remembered that another great manufactory, conducted on 
American lines, was near by, and when across the road 
I saw the walls of one of our most famous English schools. I 
pictured the old contrast. On the one hand, the conviction 
impressed upon me when a boy that there is something 
intellectually superior in the struggle with a paragraph of 
Xenophon or a page of Homer, while manufacture is merely 
mechanical, sordid, and base, with what I believe to be the 
reality on the other. I wondered in what spirit the erection of 
these works was viewed at the school, and to what extent the 
high intellectual sttainment there so essential and so evident 
is properly appreciated. Of the last of the three headings, 
Strenuousness, we have plenty, but at school it is most apparent 
in cricket and football, and in after life in various expensive 
ways of murdering defenceless animals. However, a change is 
already beginning to be felt. The public schools no longer with- 
hold the elements of chemistry and physics, and those who have 
benefited, even in small degree, are taking responsible places 
vacated by those who had no such opportunity. The numerous 
polytechnics are providing more serious instruction to thousands 
of our young men, and it may be boped that in time even the 
official—I mean the mere official whose only conception of 
activity is centred in obstructing progress and enlightenment— 
will have sume appreciation of things as well as of words. 


ON THE NATURE OF THE EMANATIONS FROM 
RADIOACTIVE SUBSTANCES. 


The discussion on the above interesting subject was 
opened on Thursday, the 10th, in Section A, by Prof. E. 
Rutherford, F.R.S. 

Prof. RUTHERFORD commented on the fact that the 
subject of radioactivity was a comparatively new one, 
having been under investigation only seven or eight years. 
He proposed to confine himself to the nature of the rays and 
emanations from thorium and radium. It was first dis- 
covered that the activity of thorium was very varied and 
depended on air currents. It was then proved that there 
was а continual emission, but that the rate of emanation 
depended on local circumstances. It was found that the 
radioactivity of the emanations fell off with time. For 
instance, the activity was reduced to one-half after one 
minute, and to one-quarter after two minutes. Later 
experiments on radium revealed a similar action, although 
in this case the radioactivity was a million times more 
powerful. With the radium emanation the rate of decay 
reduced the activity by one-half in four days. The 
question then arose as to what were these emanations. It 
was clear that they were not dust, because they did 
not form centres of condensation of moisture. Their size 
had been approximately determined by the diffusion into 
gases, and from these experiments it was apparent that 
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they were roughly 100 times the hydrogen atom. They 
acted like a gas, in that they do not pass through mica. 
An experiment with 20 milligrammes of radium bromide 
went to show that the rate of production of the emanation 
was constant under all conditions, and that they could be 
separated from the radium suddenly by dropping the radium 
bromide into water or by heating it. Theaction was asthough 
the emunations were occluded in the substance as а gas 
would be, and then given off by. heat or water. In the same 
way tubes of celluloid through which the emanations were 
passed seemed to occlude them. If the emanations.were 
passed into а tube surrounded by liquid air, they seem to 
be condensed and remained in thetube. They were given off 
again when the temperature was raised to — 150deg. C. for 
the radium emanations and — 120deg. C. for the emanations 
from thorium. This action could be watched by the eye 
owing to the light given off by the radioactivity of the emana- 
tions. In order to prove if the emanations had any chemical 
properties, they had been passed through solutions which 
would stop any known gas. It followed, therefore, that, if 
a gas, they could only belong to the inert argon family. 
From these emanations positively charged bodies were 
thrown off which were atomic in size with a velocity 
equal to one-terth that of light. The mass of these bodies 
was twice that of the hydrogen atom, and they possessed, 
therefore, enormous kinetic energy. For equal mass they 
had about 16 hundred million times the energy of an 
ordinary rifle bullet mass for mass. Through the interest- 
ing experiment of Sir William Crookes, the impact of these 
bodies on a screen had been rendered visible. The effect 
was that of small spots of light like the stars in the heavens, 
and he believed that it was the first time that what seemed 
to be the action of single atoms of matter had been rendered 
visible. It would seem, therefore, that these emanations 
which behaved like a gas threw off matter at very 
high velocity. The most reasonable explanation of this was 
to suppose that the rotational atomic velocity had suddenly 
been set free to move off at a tangent at enormous speed. 
It was curious that the emanations from 14 to 15 milli- 
grammes of radium bromide, although they gave from 
2 c p. to 5 C. p., could not be collected in sufficient quantities 
to be either weighed or seen. It was also found that if 
the emanations were passed through a tube or over & body, 
the tube or body became radioactive. This activity also 
decays, and it was found that the excited radioactivity 
from thorium was reduced to one-half in 11 hours, and 
that from radium was reduced to one-half in about half an 
hour. This excited radioactive substance could be dissolved 
by certain acids, but not by all, and if the solution is 
evaporated the active matter remains. The law of the 
rate of decay of radioactivity was found to be a geometrical 
progression in all cases, and in spite of the influence 
of any known physical condition. Alterations in tem- 
perature or concentration had no effect on it. In fact, 
the rate of decay seemed to depend on the number of 
atome thrown off, and this was only dependent on the number 
of atoms present. As temperature had no effect whatever, 
the action was not likely to be chemical. The question 
arose as to what became of the residue after the positive 
discharges had been thrown off. He believed that the 
residue was responsible for the deposited activity on the 
tubes. It would seem as though the bulk of the radium 
atoms were stable, and that only one or two hecame 
unstable at a time. The process of breaking up of the 
atom then seemed to take place in four stages. First, 
there was the radium ; secondly, the emanation which is 
radioactive ; thirdly, the other matter carried over with 
the emanation which has the power of exciting radio- 
activity in other substances, and is associated with the 
emission of particles or rays of a very penetrating kind 
analogous to the Röntgen rays; and, fourthly, the final 
break up of the atom, which seems to result in the pro- 
duction of helium. This production of helium seems to be 
а matter of time, as the tube which contains the residue 
does not give the helium spectrum at first. After being 
sE for some days the helium spectrum is easily obtained. 

ir OLIVER LODGE said he was pleased to take part in 
the discussion on the most interesting information whioh 
had been given by Prof. Rutherford. He considered that 
he clearly put forward a theory as to the breaking up of the 


atom which was distinctly a TO E hypothesis, as it covered 
the facts without any forcing. It had now been ascer- 
tained that the radioactive emanations thrown off by radium 
left behind radioactive material. We seem to be seeing 
substances in transition stages, and the thoory put forward 
as to the disintegration of atoms agreed with the ideas 
expressed by Dr. Larmor seven years ago. Without doubt 
the chemist would say that if the radium atom breaks down 
and throws off helium, it would be correct to say that it is not 
an atom breaking down, but а compound breaking up. There 
was, however, a very strong argument against the action 
being due to chemical aetion. It was not affected .by 
temperature. Sir Oliver Lodge then read a communica- 
tion from Lord Kelvin on the subject, in which consider- 
able doubt was thrown on parts of Prof. Rutherford's 
theory. Lord Kelvin considered that the continuous 
emission of heat pointed to energy being supplied from 
without by etheric waves. As a physical example of a 
similar action, he instanced two glasses of water, in the 
one of which was a piece of white cloth and in the other 
a piece of black cloth. If these two glasses were placed 
in sunlight, the one with the black cloth would get hotter 
that the other. Не suggested that the experiment as to 
heat efnission from radium should be repeated inside a 
heavy lead vessel. 

Prof. H. E. ARMSTRONG, speaking as a ehemist, was 
astonished by the imagination of the physicists. They 
had had no opportunity of making thorough chemical 
inveatigation into properties of radium, owing to its 
scarcity. He would say, however, that in the whole range 
of chemical knowledge there was absolutely no evidence of 
atomic disintegration taking place under earthly physical 
conditions. He looked upon radium rather as a new kind 
of screen for picking up radiations., 

Mr. W. К. Soppy said he had been privileged to work 
with Prof. Rutherford in his experimental researches, and 
as regarded the theory put forward, it was an exceedingly 
simple one that covered all the facts. The properties of 
radium had been fully investigated by Madame Curie, who 
found its atomic weight to be 225, and that its properties 
were exceedingly like those of barium. It would seem 
from their experimental evidence that in the mass of 
radium as a whole the changé was so slow as to be 
inappreciable, but that individual atoms were liable to 
a sudden change. Prof. Armstrong in а recent paper 
on the subject had explained that all such exothermic ' 
changes were usually explosive: that was so because such 
changes were usually accelerated by change of temperature. 
He thought that Prof. Armstrong was wrong when he said 
that the chemists had no evidence of atomic disintegration. 
When experimenting with pitchblende Madame Curie had 
discovered, by means of its radioactivity, the presence of 
such a small quantity of a substance that could not be 
determined by ordinary chemical means. She then 
succeeded in isolating the radium compound, which had 
distinct chemical properties. He looked upon the means 
by which this discovery had been made as similar to 
spectroscopic analysis, which was now fully recognised as 
a weapon of the chemist in the same way. The revealing 
of the presence of exceedingly small quantities of materials 
by their radioactive properties could justly be termed 
chemical evidence. | 

Prof. Dewar described in detail an interesting experi- 
ment he had made on the sample of radium bromide which 
Monsieur and Madame Curie had used in their Royal 
Institution lecture. He had placed it in liquid hydrogen, 
which was contained in a vacuum-jacketed vessel, the 
whole being surrounded by liquid hydrogen. In this way 
the evaporation of the liquid hydrogen in the inner vessel 
gave a calorimetrical determination of the evolution of 
heat from the substance. It clearly proved that the 
emission of heat was independent of the temperature of 
the surrounding media. Indirectly, it also showed that 
any sample of radium bromide after being prepared took 
some time to make its maximum rate of heat emission as 
the constant, for the sample in question was considerably 
below that for older samples in the possession of the 
Curies. 

There were other speakers on the subject, whom wa 
regret we have not space to report. 
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CO-OPERATION IN SCIENCE. 


The Southport meeting of the British Association has 
now been concluded, and it is interesting to read the 
various opinions in the daily Press as to its success or 
otherwise. Unfortunately, these opinions are frequently 
influenced quite as much by the livers of the writers as by 
the actual transactions of the various sections of the 
association. As far as numbers are concerned, the meeting 
shows а distinct advance over that held last year in Belfast, 
but the total number ot- tickets issued was below that for 
the previous meeting at Southport some twenty years 
ago. It is not, however, to the numerical strength only 
which one must look for success in such an association, 
as the meeting together of the leading members of 
the scientific world is the real object to be attained. 
In this respect it seems to us that the 1905 meeting is 
quite equal to any of its predecessors of recent times. 
Quite a large number of the papers were ‘contributed by 
foreign scientists, and this was particularly the case in 
the meteorological division of Section A. The discussion 
“ On the Nature of the Emanations from Radioactive 
Substances " attracted, perhaps, more general interest than 
any other purely scientific subject during the meeting, and 
it was very unfortunate that a larger room could not have 
been obtained for the purpose. As it was, the room allottea 
to Section A was overcrowded for three and a-half hours 
on Thursday, the 10th, and those who listened throughout 
to Prof. Vernon Boys’s presidential address and to the 
discussion on radium suffered from emanations from other 
than radioactive substances. It speaks volumes for the 
interest displayed in the subject that hardly anyone 
in the large audience left the room, in spite of the 
discomfort caused by the want of ventilation. The 
discussion in question was introduced by Prof. E. 
Rutherford, F.R.S , who came from Montreal to lay before 
the meeting the results of his original investigations on 
the properties of radium and other kindred substances. 
Not content with giving concisely the results of his 
investigations, Prof. Rutherford went further, and pro- 
pounded a theory which covered the facts in question. This 
theory will be found in the report of the discussion repro- 
duced elsewhere in this issue. Speaking generally, it 
accounts for the extraordinary properties of the radium 
emanations, on the supposition that an actual breaking up 
of individual atoms is taking place. It would seem that 
this is a step-by-step process, and that experiments already 
made enable these steps to be distinguished the one from 
the other. The theory also involves the production of other 
elements during the breaking up of the radium atom. Thus 
spectroscopic analysis reveals the fact that the radium emana- 
tions in some way produce helium in course of time. The 
vast amount of energy which is evolved from radium is 
accounted for by the setting free internal kinetic energy 
of the atoms. It will be-seen from the above that Dr. 
Rutherford’s theory is a far-reaching one, and that if 
supported by further experiments it will lead us in the 
direction of the alchemist's dream—i.v., the transmutation 
of matter. As was to be expected, any new thenry of this 
kind meets with considerable opposition on its intro 
duction, and there was no exception to this in the 
discussion at Southport. Lord Kelvin, who unfortunately 
was unable to be present, forwarded a contribution on the 
subject, in which he suggested that the energy radiated 
from radium might be obtained by that substance from 
unknown external sources, such as etheric waves yet to be dis- 
covered. Prof. Armstrong, as an expert in chemistry, stated 
his opinion that there was no chemical evidence whatever of 
the disintegration of atoms under the physical conditions 
available on the earth. To this Mr. Soddy, who has 
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worked with Prof. Rutherford on the subject, properly 
replied that the investigations of Madame Curie in the 
isolation of very small quantities of radium from pitch- 
blende might properly be classed as chemical research, as 
radioactivity was evidence which could be used in the same 
тазу as spectroscopic analysis was by chemists. In Section G 
the contributions were more numerous than usual, and a 
number of them were most valuable. The feature of the 
meeting was perhaps the very great interest shown in the 
comparatively young section devoted to education. This 
section, whieh by order of organisation is called the“ L” 
Section, filled at times the Cambridge Hall. On Tuesday 
last this room had, however, to be given up to the Economic 
Section for the debate on the fiscal question. This debate 
was very interesting, but it would have been much more 
useful if it could have been deferred until after the policy 
of the Government had been announced. Аз а whole the 
Southport meeting was, in our opinion, a great success, 
and it must have been most profitable to its members. 


RETURN-CURRENT TROUBLES ON THE HAMBURG 
TRAMWAY SYSTEM AND THEIR PREVENTION.* 


The return circuit on this system consisted practically 
entirely of the rails, bundles of bare copper wires being 
eonnected to them at various points near the supply 
station. Only very few distant return feeders were in use, 
and these carried a negligible proportion of the whole 
current. 

Trouble with the gas-pipes first occurred in 1898, about 
a year after the principal part of the system came into use. 
The escape of 
several avenue trees through the escape of gas. Investiga- 
tion showed that most of the streets in which trouble 
occurred had wrought-iron piping crossing the tramway 
track. In Fig. 1, which shows the profile of one of these 


streets and is applicable to most of the others, it will be 
seen that the main cast-iron gas-pipe lies near to one curb, 
and from this main wrought-iron pipes branch off in both 
directions to the street lamps and houses on both sides of 
the road. It is only in recent years that the introduction of 
cement conduits carrying gas-mains on both sides of the road 
has enabled the wrought-iron cross pipes, which used to run 
at a depth of about 7m., to be репо with. The 
powerful electrolytic action was only noticeable on those 
wrought-iron pipes which crossed the rails, and only at 
the parts under the rails. In the more dangerous neigh- 
bourhood, near the station, a few of the leaden water- 
mains, which also crossed the rails, but at a depth of 1:5m., 
showed а more advanced oxidation under the rails than 
at other parts, but no holes. Cast-iron pipes which crossed 
the rails were found to be unaffected, the older ones being 
protected throughout their length by a covering of oxide, 
which, if not entirely stopping the cnrrent, would at least 
greatly diminish it. 

The insertion of a layer of concrete under the rails in 
one street to a depth of 20cm., and extending to a distance 


* Translation in abstract of a paper read by Freiherr V. Gaisberg 
at the eleventh annual. meeting of the Verband Deutscher Elektro- 
techniker in Mannheim. 


gas became evident through the dying of 


of 4m. beyond the rails on each side, had no effect in 
preventing electrolytic action. New tubes became 
appreciably attacked within six months in the worst 
district. 

The electrolytic action was probably aided by the 
presence of a considerable quantity of salt in the fairly 
dry sandy subsoil. This salt had penetrated the soil after 
use on the surface for snow-melting purposes. Experi- 
ments carried out with a view to stopping the electrical 
action showed that tarred pipes gave more satisfaction 
than those covered with pitch. The pitch was applied in 
the form of & pitched tape wound on the pipe spirally, 
апа the pipe became attacked spirally at the overlapping 
point. The current discovered badly-eovered spots, and 
80 damaged the pipes even more quickly than when they 
were bare, owing to the higher current densities attained. 
In spite of the rapid electrolisation occurring at certain 
pointe, the number of such points discovered was compara- 
tively small, so that only а small proportion of the full 
tramway current, amounting to over 5,000 amperes, could 
have been leaking into the pipes. This was borne out by 
the fact that when one of the cast-iron 100mm. diameter 
mains in the princinal street was cut for experimental 
purposes, & current of only about four amperes was found 
to pass through it. 

After some further experiments, it was decided to pro- 
tect the pipes by the employment of insulated returns to 
about the same extent as the feeders to the overhead 
trolley line. These returns were carried in cable troughs, 
and were connected to the rails at intervals by bare copper 
eonductors embedded in asphalt in wooden troughs. For 
the purposes of calculation, it was found necessary to . 
obtain some reliable figures as to rail and bond resistances, 
and some careful measurements of voltage drop with 
constant current were made on the standard steel rails in 
use. These were 10m. long, and had a cross-section 
of: 6,464 square millimetres (10 square inches), and the 
average result obtained was 00005 ohm per Im. of rail 
without joints at a temperature of 29deg. C. Bonds 
between rails were made, as in practice, by means of two 
8mm. diameter copper wires, and the measurements were 
then repeated across the bonds, but no noticeable difference 
from the plain rail could be noticed. 

In order to obtain a record of the current distribution 
in the different return feeders, measurements of the 
potential difference existing between different feeding 
pe were made by means of pilot wires and a voltmeter. 

he measurements were made during working hours, and 
each reading occupied one minute; the greatest deflection 
in each direction, or the greatest and least deflections in 
one direction, if all the deflections were to one side, were 
noted. On the strength of these measurements resistances 
were inserted into certain of the return feeders, and in this 
way considerable reductions in E.M.F. between neigh- 
bouring return feeder pointe were effected. | 

After the introduction of these return feeders and their 
adjustment by means of resistances, all trouble through 
electrolysis of pipes disappeared. 
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PERSONAL. 


The lectureship in electrical engineering at the Hull Municipal 
Technical School has been filled by the appointment of Mr. G. W. 
Osborn Howe, M. Sc., of London. Mr. Howe has had a distinguished 
college career, and in 1900 was successfnl in obtaining the Senior Whit- 
worth Scholarship. He graduated at the University of Durham with 
honours in engineering and physics. His practical experience includes 
six years in the shops, 18 months in designing and estimating cable 
work, and nine months in the calculation and design of electrical 
1 all with Messrs, Siemens Bros. and Co., Limited, London. 
He has further had two years of experience, chiefly in polyphase 
work, with Messrs. Siemens and Halske, Charlottenburg. 


The salary of the electric engineer at Ayr (Mr. Marshall) has been 
fixed at £300. The salary of the assistant engineer (Mr. M. Henderson) 
has been raised from £2. 5s. to £3 a week. 


Mr. Keenan, the assistant engineer at Taunton, has left, he having 
obtained an appointment at Torquay. ` | 


We are informed that Mr. A. Brandon, commercial manager of the 
Lahmeyer Electrical Company, Limited, has rejoined the staff of 
Messrs. Johnson and Phillips, with whom he was previously associated 
for about 12 years. 
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CHESTERFIELD CORPORATION TRAWWAYS 
SCHEME. 


We are indebted to Mr. R. L. Acland, borough elec- 
trical engineer, Chesterfield, for the accompanying plan, 
showing the routes of the tramways which the Council 
have just decided to construct. The total estimated cost 
of these tramways, including the necessary equipment, is 
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becomes equally cumbrous on account of the difficulties of 
insulation and the length of wire required in winding the 
apparatue. The experiments described below have been 
directed to the construction of a simple and easily made 
apparatus by which low-reading electrostatic voltmeters 
may be employed on circuits of much higher tension. 
The voltmeters used were of the Kelvin multicellular and 
Ayrton and Mather electrostatic types. The method of 
combining the voltmeter with the capacities is to connect 
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£86,808, of which sum £55,714 is required for the lines 
approved for immediate construction. 


ON THE USE OF CAPACITIES AS MULTIPLIERS 
IN CONNECTION WITH ELECTROSTATIC 
VOLTMETERS ON ALTERNATING - CURRENT 
CIRCUITS.* 


BY PROF. E. W. MARCHANT, DSC, AND G W. WORRALL, 
B.SC., LIVERPOOL UNIVERSITY. 


The measurement of high potential differences neces- | 


sitates the use of voltmeters more or less cumbrous and 
expensive, since in all electrostatic instruments there is a 
liability to sparking between the plates. High P.D.’s may, 
however, be measured by lower reading voltmeters in 
several ways. The only methods hitherto adopted have 
been by the use of non-inductive resistances connected in 
series with the voltmeter, either shunted or unshunted, 
and by the use of transformers. The first method 
becomes quite impracticable with high pressures on account 
of the large waste of power involved, while the latter method 


Paper read before the British Association, Southport meeting. 


ROAD 


SHEFFIELD 


—. . 
“+*» 

. 

. 
— 


Cat 


й . 
ый * 
H 
oe Ы 


Gr 


Plan of Routes, Chesterfield Corporation Tramways Scheme, 


а capacity in series with the voltmeter across the mains 
and shunt another capacity across the terminals of the 
voltmeter, the latter capacity being large compared with 
the capacity of the voltmeter. Fig. 1 із а diagram of the 
connections. | 
Consider two capacities connected in series across the 
mains. 
Let C, and C, be the values of the capacities in farads ; 
R, and R, be their respective insulation resistances ; 
V, and V, be the respective P.D.'s between the 
terminals of the capacities ; 
E be the total P.D. between the mains; 
І, be the resistance current between the mains ; 
І. be the capacity current between the mains; 
] be the total current between the mains ; 
p be 2 т (frequency per second). 


Total current in capacity 1 = Va ( ) + (C, py 
1 


Total current capacity in 2 = Ya (2) t (C, р)? 
2 


These two currents being one and the same, 


UN d (i) * (C, К = S d Е) * (C, р) = I. 
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Now, E = E =], (К, + Re) 
C; +0, 
C, C E 
Hence, І.-Е Ca p and I= | 
° C,+6,? шы. H, + К, 
Now, I= М +1, = E / (GO рү" i V 
i t + c) + (к + T) 


. (E) «or 


„ VED (e 


Hence, 5 = - mE. = 
Mee py + (K) 


Let Ri = l, and Е, = .. Then 
1 of 
/(5 C, P) ayn) 
С С „ 
V. № — p бр _ 


| T (© C, н) «( ©, SUE) 
г U, + U, 4C, +2, C/ 
V (€, ny () 

2, 


VE «( 2 с 
С, | Op +t, Оз 


Expanding and neglecting higher terms— 
У, C, C,+C, Vv 1 \? 
li 1 „„ pua \ 


If +, and z, are very large—that is, if the insulation 
resistances of the condensers are high—then 


Уз 6n 
E C+C, 
From equation (1) it will also be seen that if z,=z,, 
that is if "" | 
ү С 
=; then 22 7! , 
R, OQ E G7 C5 


This will most probably be the case if the plates of both 
capacities are of the same size and the sheets of dielectric 


— 


Fig.l Fig. 2 

of the same material, size, and thickness, the difference in 
the values of the capacities being produced by using 
different numbers of sheets, since, then, both leakage 
currents through the material and those over the surface of 
the dielectric will be proportional to the number of plates 
forming the condensers. If an electrostatic voltmeter, 
therefore, be connected across the capacity 2, its reading 
bears a constant ratio to the P.D. between the mains, and 
by varying C, and C, any desired ratio may be obtained. 
Several advantages, such as compactness and saving of 
material are gained by forming the two capacities into а 
condenser, in which one of the two sets of plates is itself 


divided into two groups, each group connected tu its атп | 


related main, one group to the voltmeter, and the volt- 
meter again to the undivided set, as in Fig. 2. 

Two instruments have been constructed up to the present 
on the principles described. One suitable for measuring 
P.D.'s up to 300 volts on a 150-volt instrument and having a 


ratio of 5, and the other suitable for P.D.’s up to 10,000 


volts having a ratio of 10 Fig. 5 is an illustration of 


these instruments. Fig. 4 is a diagram showing the 
arrangement of the low- tension instrument. This is 
formed of alternate sheets of mica and tinfoil of equal 


Fic, 3. 


dimensions respectively, held together between strong 
plates of ebonite. Fig. 5 is a diagram showing the arrange- 
ment of the high-tension instrument. This is similarl 

formed, except that copper-foil is substituted for tinfoil, 
the dielectric varies in thickness directly with the 
tension, and the whole is clamped between brass plates. 
The dielectric plates in the higher-tension portion are 
made larger than those in the lower-tension portion to 
avoid sparking over the surface, and the entire instrument 
is suspended in oil for the same reason. The accuracy of 
the apparatus made has been tested by careful experiments. 
The measuring instruments used were calibrated at the 
time of the experiments by comparison with a Kelvin 
standard balance, and the P.D.’s for the high-tension instru- 
ment were obtained by means ої а transformer of known 
ratio. This ratio was determined at a low P.D., and found 
to be 55:42 and assumed constant ; thus the actual voltage 


Á А 


Fo. L fed 


in all cases given below is that measured on the primary 
multiplied by 55:42. 

REsULTS OF EXPERIMENTS. 

Low- Tension, Instrument, 


Total P.D. Reading of Ratio 
between mains. voltmeter. E 
E Va ү 
1399 . .. . . . . „ _ 19% 
999 JJC 1:921 
/ a cies ons C 1:9C8 
IAE E E ooo 1:920 
,ö§Ä— онл OT B. · нна» 1°912 
c I ;ö·Ü шез нз 1:913 
! асас LOPS OP 1:893 
Hiqh-Tension Instrument, 
Total P.D. Reading of Ratio 
between mains. voltmeter. E 
E V, V, 
OTOL ( T дон 39 48 
„ o Л ы Se RU 39:92 
i. % 39:12 
8. 5 —-UÜ I7ö;à 88 40:09 
9:089 ыны BOL: nove esie ess 3954 
or, азрак J ˙ ыЫз 59:68 
/ ax 299; 39°75 
10.751 ыу 7 РОУ 4011 
11,505 SSS 59:94 


The ratios given above in all cases differ by less than 1 per 
cent. from their mean value, and in most cases agree much 
more closely. Any variations that exist are well within 
the limits of experimental error. It is hoped that this 
device may be of considerable practical utility, not 
only in simplifying the construction of high-tension volt- 
meters, but in laboratory and experimental work, where it 
frequently happens that measurements of potential have 
io be made with voltmeters, the best parts of whose 
scales are too low. The invention has been provisionally 
protected. 
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RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.* 


BY WILLIAM J, HAMMER. 
(Continued from page 357.) 


With the relay it is placed in the ‘bottom of the 
buoy and arranged to be absolutely waterproof. When 
I was in Berlin last August, one of these buoys had 
been in operation since the previous October, turning the 
light on and off every night and morning; and Mr. 
Ruhmer has recently written me that it is still operating 
successfully, as are others which he has placed near 
Hamburg and in the Baltic Sea. Mr. Ruhmer has also 
constructed an apparatus employing the selenium cell to 
which he has given the name “ photographophone,” which 
is one of the most remarkable pieces of scientific apparatus 
that it has ever been my pleasure to see. Figs. 25, 26, and 
27 illustrate the general construction of the apparatus, 
which I shall further illustrate by accompanying lantern 
slides. In Fig. 28 the apparatus is shown diagrammatically, 
and in Fig. 27 the inventor is shown listening to the 
photographophone reproducing speech and music. It 
consists of a box containing a gelatine or celluloid 
film, such as employed in moving picture machines, 
which is driven at high speed by means of an electric 
motor. In the front face of the box is set a cylindrical 
lens about the size of one's little finger. A short 
distance away from the box is placed an аге lamp and a 
telephone. Words spoken or sung into the telephone 
superimpose the waves in the telephone circuit upon the 
current flowing in the arc light circuit, and cause a corre- 
sponding variation in the light of the arc. The rays from 
the arc lamp pass through the cylindrical lens already 
referred to, and are caused to fall in sharp white lines on 
the moving sensitive film. This film, upon being taken 
out of the box and developed, shows a series of perpen- 
dicular striations parallel to one another, which are really 
a photographic record of the sound waves originally enter- 
ing the telephone transmitter. Where the striations are 
fine and close together, the pitch is high, but where they 
are broader and farther apart the pitch is low. Strips of 
the films or photograms are shown in Fig. 29. The 
developed film is next placed back into the box, and the 
motor again started. The arc lamp remains in its original 

osition, but burns steadily as the telephone is not operated. 

he rays from the are lamp passing through the lens are 
therefore quite uniform, and the moving gelatine strip acts 
as а screen to cut off these rays, allowing the light inter- 
mittently to fall upon the selenium cell at the back of the 
box, producing a variation in its resistance and a corre- 
sponding effect in the telephone receivers connected 
thereto. A battery is also interpolated in the circuit with 
the selenium cells and the telephones. By holding these 
telephones to the ear, the reproduction of the sound is 
perfect, as I can vouch for from personal experience with 
the apparatus. Мг. Ruhmer contemplates utilising this 

hotographophone as a receiving instrument with its wire- 

ess telephone system, in which he employs a beam of light, 

* А lecture delivered at а meeting of the American Institute of 


Mlectrioel Engineers and the American Electrochemical Society, New 
York, April 17, 1903. 
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as already described. Mr. Shelford Bid well has also made 
a device for producing pictures or writing at a distance by 
combining the properties of selenium with the chemical 
telegraph. 

Various inventors have endeavoured to solve the pro- 
blem of seeing what goes on at a distance by employing 
selenium. Among these are Perosino, Senlecq, De Paioa, 
Cary, Sawyer, Larroque, Nipkow, Gemmill, Liesegang, 
Heinzerling, Edison, Stern, Jan Szezepanik, Dussaud, Otto 
von Bronk, Von St. Schneider, Ayrton and Perry, Korn, 
and others, who have proposed various methods employing 
images thrown on ground glass or through a photograph 
negative, or upon mirrors swinging synchronously, by or 
using revolving perforated screens, for cutting off the 


FIG. 27, —Mr. Ernest Ruhmer Listening to his Photographophone, 


beams of light, multiple selenium cells which would be 
affected by high lights and low lights of the original 
picture, etc., these devices affecting some method of 
illumination at the receiving end or producing an electro- 
chemical action such as is produced by the usual chemical 
telegraph system, or controlling an electro-pantograph 
system such as Gray's telautograph. These various inven- 
tions have been termed the telescope, telephote, telectro- 
scope, and the telephotograph. But these devices have 
thus far reached little further than descriptive matter, 
drawings, and crude experiments. Various people have 
suggested the use of selenium cells for photometric 
purposes, and it is interesting to note that Mr. 
Latimer Clark suggested this application the evening in 


Fie. 22. Showing General Arrangement of Circuits of 
Ruhmer's Photographophone 


which Mr. Willoughby-Smith first brought to public 
notice the phenomena of variation in resistance of selenium 
when exposed to light, to which I have already referred. 
Mr. Fritts has suggested making a form of photometer 
which would be sensitive to lights of different colour, as 
well as of varying candle-power, by employing as a film on 
the surface of his cell a gold foil which transmits green 
rays, а silver foil the blue rays, and so on, and suggests 
that a solid transparent conducting film which would 
transmit all of the rays would be far better and thus 
remove the colour stumbling block іп photometric 
work. Sir William Crookes has constructed an exceed. 
ingly interesting type of radiometer, in which he 
has coated the revolving vanes on one side with 
selenium, and ou the other with chromic acid. He 
found that the white light from a sperm candte repelled 
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the selenium, while the yellower light of the wax candle 
repelled the chrome, thus indicating the relative absorptive 
powers of the different substances for rays of different 
refrangibility, resulting in mechanical motion; just as the 
same selective capacity operates in photography as 
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FIG. 29. —Photogram aa used in Ruhmer's Photographophone 
(High-Pitch Tones above, Low-Pitch below). 


chemical action. In 1891 Prof. Barnard, of Lick 
Observatory, employed a selenium cell as a device 
for automatically detecting comets, and Minchin has 
employed the selenium cell quite extensively in his 
astronomical investigations. In Fig. 30 is shown a curve 
which Mr. Ruhmer recently sent me which shows some 
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Stage Setting iu the Chapel of the (lese of the Citys f New York at the time of Mr. Willi mJ. Hammer's Lecture before the 


Selenium is found in Vesuvian lava, and in natural 
sulphur as a sulphur selenide in the Lispari Islands. It is 
also found in Norway and other iron pyrites. It occurs in 
meteoric iron and in such rare metals as eucarito as a 
selenide of silver and copper in Sweden and Chili ; crook- 
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Еа. 30.— Curve taken with Ruhmer Cell during Eclipse, Oct. 51, 1902, 


— — 


site, a selenide of copper and thallium with a little silver, 
from Norway; as clausthalite, a selenide of lead in the 
Hartz Mountains, from Zinken and Clausthal, in Inverg, 
Rheinberg, Saxony, Rio Tinto, Spain, Mendoza, Sout 

America; as riolite at Culebras, Mexico; as Lehrbachite, a 
selenide of mercury and lead from the Hartz Mountains; 
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American Institute of Electrical Engineers and the American Electrochemical Society. 


observations made by means of his sclenium cell during an 
eclipse, these being the only observations which anyone 
was enabled to make at that time on account of stormy 
weather. Mr. Ruhmer has prepared an interesting paper 
bearing on this and other applications of the selenium 
cell to meteorology. He made his observations on 
Oct. 31, 1902. 


as zorgite, а selenide of copper and lead from Glasbach in 
the Hartz Mountains. Selenium, although widely dis- 
tributed over the globe, occurs only in small quantities and 
in some instances is found in native state. Selenium is 
placed among the rare metals. Chemically pure crystalline 
selenium costs about 140]. per gramme ; and the ordinary 
commercial article about 10 cents per gramme. The 
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bibliography of selenium is quite extensive. Those 
1 in the subject will find an excellent paper by 
Mr. A. P Saunders in the Journal of Chemistry for June, 
1900. The paper contains many references, and is 
entitled “ Allotropic Forms of Selenium." 


(To be continued.) 


PRODUCTION OF CHLORINE AND CAUSTIC 
ALKALI. 


Most of the larger paper and pulp mills have begun to 
instal in recent years electrolytic plants for the production 
of bleaching powders for their own use. All of them use 
diaphragm processes, but the construction of the cell 
varies in different plants. A patent for a new diaphragm 
has been granted in the States to A. B. Laribar, and 
assigned to the Penobscot Fibre Company, which has 
conducted a number of experiments with the process. 
The special feature of this new cell, as described in the 
Electrical Nord, is the cathode, which is of peculiar 
construction. It consists of a grating forming a complete 
enclosure, constituting the side walls of the cell. This 
grating is in sections, forming the four sides of a 
parallelogram and secured together at the corners by posts 
of angleiron. The polygonal enclosure thus formed serves 
not merely as the cathode, but possesses sufficient rigidity 
to act as the wall of the cell, supporting itself and the 
diaphragm which is stretched upon it, and also the cover 
of the cell from which the anodes depend. The grating 
which composes the cathode consists of a series of vertical 
bars or slats of soft steel. The slats are spaced uniformly 
apart, so that a lamellar cathode is formed which divides 
the solution into a great number of films which pass from 
the diaphragm out through the cathode into the receptacle 
which surrounds the cathode. The floor of the cell is 
formed of Portland cement. The diaphragm consists of 
asbestos paper, several thicknesses of which are placed 
around the walls of the cell so as to break joint with each 
other, each layer forming a lap-joint with itself. The 
anodes consist of a series of graphitised carbon slabs. 
Brine is supplied to the anterior of the cell, which repre- 
sents the anodic compartment. The caustic soda solution 
escapes from the outside reservoir through an overflow 
pipe, which is adjustable, so that the surface level of the 
liquid in the outside reservoir may be changed at will. 
By maintaining the inside level (anode compartment) 
slightly above the outside level, it is possible to counteract 
the tendency of the OH ions to come over from the 
cathodic into the anodic compartment and there cause 
trouble. In this the inventor applies the old method used 
by Le Sueur in his early pioneer work. 


APPOINTMENTS VACANT. 


Junior Engineer, Dundee Town Council. т 

Shift Engineer, Taunton Corporation, £100, 28th inst. 

Assistant Resident Engineer, Middlesex Hospital, W., 23s., 
21st inst. 

Chief Tramways Officer, London County Council, £1,560, 
28th inst. 


NEW COMPANIES REGISTERED. 


British Electric Calibrated Fuse Company, Limited. —Capital, 
£3,000. Objects: to adopt а certain agreement, and to carry on the 
business of manufacturers of and dealers in electrical accessories and 
appliances, electricians, electrical engineers and contractors, manufac- 
turers of rubber and rubber goods, etc. 


Electro Post Railway Company, Limited (78,489).— Capital, 
£100. Objects: to construct, repair, maintain, and operate instal- 
lations, cables, wires, and other works of every kind for the genera- 
tion, supply, distribution, and employment of electricity for motive 
power, lighting, heating, or other purposes. 

Glasgow Electric Crane and Hoist Company, Limited.— 
Capital, £100,C00. Objects: to acquire patents and patent rights 
for Great Britain and Ireland granted to the Benrather Maschinen- 
fabrik Actien-Gesellschaft, and the exclusive right for a period of 10 
years to sell in Germany machinery in accordance with thesc patents, 
and to carry on in the United Kingdom, Germany, and elsewhere the 
business of, makers of, and dealers in electrical and hydraulic cranes, 
hoists, lifts, etc, 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent іп is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(JUESTIONS. 
619. How can the pressure and vacuum gauges be calibrated in the 
station without the use of standard instruments ?—W. F. F. 


620. With а shunt-wound motor it is found that the no-volt release 
on the starting switch takes an appreciable time to aot after the 
current is broken to motor. If the motor is heavily loaded when 
current is broken, it has stopped running before the switch arm 
is released. But if main current is left on, and circuit broken at 
field shunt connection or starter, the no-volt release immediately 
releases switch arm, but the motor takes much longer to stop 
PE а main current was broken. Explain this fully.— 


ANSWERS. 

Question Мо. 611.—Two 300-kw. alternators running in parallel and 
fully 'oaded, when a short-circuit occurs on one of the high- 
tension feeders. After the feeder is made dead, the two 
machines are put in parallel again on the 'bus bars (with no 
load) Would it be safe to switch in the remaining (say six 
feeders one by one? | 

Answer to No. 611 (awarded 7s. 6d.).—If the load 
consists of lighting and smal! motors, no harm could be done 
by switching in the feeders one by one. If, however, there 
are several large motors with starting resistances in 
circ uit, and the switches had not been taken out or the 
resistances put back into circuit at the time the current 
was switched off at the station, it would be risky, as you 
would possibly blow the fuses of these motors. If the 
fuses were not the proper size—i.c., too large—then you 
might do other damage. It must be remembered that 
there is no automatic release on alternating-current 
starting switches. Also (in any case) if there is likely to 
be a weak spot in the insulation of transformers or cables, 
the sudden high pressure when inserting the switches 
might find the weak spot. 

Your machines should easily stand the load brought on 
by each feeder, although care should be taken, together 
with a little forethought. What I should do would be to 
first take out all feeder switches, then parallel the two 
machines and switch on to the bus bars. You have some 
idea of the load on each feeder, therefore put in as many 
switches one by one that will give No. 1 machine its 
load, then put in the remaining switches one by one, 
varying your exciting current with the increased load in 
both cases. 

If there was a 1,000-kw., or even an 800-kw. set in the 
station and plenty of boiler power at the time, I should use 
this set, in which case you could have all your feeder 
switches in, including your machine switch, run your 
engine up to speed and gradually bring on your load with 
the exciting current. By doing this, your motors, as men- 
tioned above, would start with the load without fear of 
doing any harm. Afterwards you could run your two 
300-kw. sets in parallel with the 1,000-kw. set and give 
the two former their load, taking out the latter after doing 
80.—J. W. W 


Answer to No. 611 (awarded 78. 6d.).—We assume from 
the question that the short-circuit occurring on the high- 
tension feeder blows the fuses of the two alternators, but 
is not sufficient to blow its own fuse, because “Р. C. S.” 
refers to the feeder being made dead after. Suppose the 
supply at the works was generated at a pressure of 2,000 
volts, and delivered into sub-stations for transforming 
purposes by seven feeders, each feeder being connected 
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to distinct and separate networks, tha two alternators 
would be producing at this pressure a total of 300 amperes, 
and the average load on the feeders would be about 
44 amperes. о. 6 feeder produces a short-circuit, and 
the rush of current is sufficient to blow the machine fuses, 
which have already been carrying their full working 
current. The switches are now taken out and the 
machines re-fused and then paralleled in. Now the feeder 
switches can be closed one by one (except No. 6), but 
an interval of about 15 seconds should be allowed 
between each, as the rush of current due to self-induc- 
tion on the insertion of each feeder would have time to 
die down. Care should be taken to keep the machine 
pressure considerably above the normal—say by 50 volts— 
before closing one of these circuits, and although this 
would not cure the “blinking” of the lights, it would 
prevent them from going down too low. Under the con- 
ditions stated, the total current would now be about 256 
amperes, and this would give the machines more margin 
for taking the strain imposed upon them, especially when 
inserting the last two switches. But the feeders should be 


fused, so as to blow as soon as anything like a short, occurs 
along their length. As it is important under ordinary con- 


ditions to get the consumers on as quickly as possible, it 
would be preferable to place one machine across the 


“dead” ’bus bars, close, say, three feeder switches, and 
then parallel in the second machine, after which the 


remaining feeders could be dealt with. By this means a 
part at least of the customers would only be in darkness 
for а short time. 


With a good governing engine and a well - built 
alternator, and a cool head on the part of the switehboard 
operator, this could be done quite safely and without much 


loss of time. —MUNDYv. 


Answer to No. 611 (awarded 78. 6d.).—' The question in 
itself is very incomplete, no idea being given of the 
Under 
ordinary conditions the fuses on the short-circuited feeder 
should go first, but we will consider the latter part of the 
question only. It appears that the ordinary practice is 
that of running up on the feeders, and several conditions 
have to be known to give an answer which may be 


circumstances of working voltages and load. 


applieable to the system. 

ith high-tension alternating-current cables the type 
plays a large part, a concentric cable, for instance, having 
a far higher self-induction than a three-core cable; and 
again, the voltage has such a large effect, for with any- 
thing over about 3,000 the resonance of the cable has to 
be considered. The resonance of the feeder depends upon 
its length, and within certain limits —i.e., a few miles, 
which distance, of course, depends upon the kind of cable 
used—nothing is felt, but beyond that the curve of 
resonance rises very sharp to a maximum, from whence it 
falls gradually as the cable lengthens, therefore giving two 
points of length on which inside lengths suffer from the 
resonance. e effect of this will be that when suddenly 
switched on it will cause an abnormal rise in voltage for 
the instant, which may prove very detrimental to the 
cable's insulation. | 


| P 
e——— — eo 
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However, another very important factor is that of the 
nature of the load. This is generally, and should be, known 
to the person who would switch on, and a load consisting of 
induction motor, transformers, etc., which would, if left 
switched on, cause a large self-induction, would not allow 
of being suddenly switched on. Several good methods are 
кө jg ha to overcome this self-induction on such circuits 

prevent distortion by heavy loads, and one used on a 
high tension network system may be mentioned. A primary 


transformer winding is connected by switching in first in 
the main circuit, which allows a small current only to flow, 
а secondary winding, S, is in circuit with а water resist- 
ance, R, whieh is gradually cut out, when the secondary 
coil gradually overcomes the self-induction in the primary, 
and raising the primary current until its maximum is 
reached, when it is short-circuited, and the feeder is 
directly connected.—S. F. RICKETTS. 


Answer to No. 611 (awarded 58.).— This question resolves 


itself into а consideration of the advisability of switching 


the feeders in circuit, as indicated, under various condi- 
tions, a8 regards the machines and apparatus in use at the 
time, which obtain their required energy from the alter- 
nators in parallel. Also, in the question there will be 
involved a counter-action or series of counter-actions in 
the alternators themselves which will require considers- 
tion. In order to deal with this subject in a complete and 
proper manner, and with entirety, it will be the best 
course of action to generalise each case, which under 
ordinary conditions might exist, as complete in itself. In 
the first place, if, on the immediate cut-off of the supply 
from the feeders, and therefore from the consumers’ 
premises, the switches of every motor are opened so as to 
isolate them and disconnect them entirely, then, in the 
event of an immediate re-supply, whatever the type of 
motor and which feeder supplies them with energy, it 
will be perfectly safe to switch in the feeders one by 
one in circuit. In the case of incandescent lamps, whether 
the lamps are switched out of circuit or otherwise, we have 
а case which stands alone—different entirely to motors— 
and if the feeders supplied energy to lamps of the above 
character and not to motors, then no disastrous effects 
would ensue from switching the feeders in circuit. That 
the above is the case can easily be seen, since both examples 
taken are only every-day examples ; the first producing 
no effect, the second, being that of the lamps, having the 
full pressure applied at the terminals immediately on the 
resumption of the supply—a case occurring every time an 
incandescent lamp is used. In the following cases, how- 
ever, different conditions exist which require consideration. 
The case of the asynchronous motor will be taken first. It 
might happen that the attendant of anysuch motor, fed from 
the mains, might fail to switch off such a motor from the 
system. The effect of switching an induction motor with 
short-circuited rotor straight on to the mains is well 
known, especially if the motor be of a large output in 
proportion to the capacity of the generators. What woald 
really occur in the case of induction motors, whether the 
rotors be of the short-circuited or wound type, is some- 
what analogous to the above. At the instant of resump- 
tion of supply, if the motors are not switched off, a large 
overdraft of current takes place in the system. This will 
lower, for the time being, the power factor, and produce a 
lag in the current, and the effect of such upon the alter- 
nator coils might be unlooked for, and it might produce a 
tendency to unequally divide the work between the two 
alternators. It will also disarrange the whole system 
supplied by the two alternators, and produce objection- 
able effects in the working thereof. The motors in them- 
selves might suffer very little damage. With synchronous 
motors a different set of conditions exist. As is well 
known, motors of sueh a type will not start without 
some auxiliary device is brought into action, and so in 
this particular case no start would be obtained from 
the motor, and it would have the winding of its armature 
placed across the mains, subject to the force of the full 
pressure, without any back pressure generated by motor 
reacting. 

In the above discussion it has been assumed the effect 
of any of the above actions on the transformers used is 
negligible, since a static transformer is an automatically- 
regulated machine, self-regulating the current traversing 
its coils according to the demand for energy. If rotary 
converters or motor-generators be in use at different points 
of the systom, and are fed by the mentioned feeders, their 
case may be similar to either of the above cases dealing 
with motors, according to the type used. Reviewing the 
above, it will be seen that safety lies in the knowledge of 
the reliability of the attendants, and also to the extent of 
the experience of the attendants.—G. W. B. 
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Question No. 612.—Are shunt motors of the same brake horse-power 
ever wound to give different starting torques? If so, what 
is the робо! maximum torque per brake horse-power in 
pounds-feet that can be obtained ! 


Best Answer to No. 612 (awarded 10s.).—The starting 


torque per brake horse-power of a shunt motor is 
inversely proportional to the speed for which the machine 
is designed. The starting torque may be taken as equal 
to the normal running torque (assuming no increase of 
current at starting), and since the power developed by a 
motor is simply proportional to the product of its torque 
by its speed, the starting torque per brake horse-power is 


inversely proportional to the speed. By increasing the 


dimensions of the motor, and so reducing its speed for a 
given brake horse-power, the torque per brake horse-power 
ean be increased indefinitely. Thus, a 1,000-revolution 
55,000 
2хтх 1,000 
pounds pull exerted at a diameter of 2ft.) per brake 
horse-power, whilst a motor running at 100 revolutions 
will develop 10 times as much torque. 

Looking at the matter in another way, the torque of a 
motor may be considered as proportional to the product of 
flux x conductors on armature x current in armature, and 
as a motor designed for a given voltage carries a fixed 
current per brake horse-power in its armature (neglecting 
small differences in efficiency), the torque per brake horse- 
power depends simply on the product of flux x conductors. 
As the value of this product is inversely proportional to 
the speed of the motor, it is clear that the torque per brake 
horse-power is inversely proportional to the speed for which 
the machine is designed. Of course, by allowing the current 
at starting to increase, the total starting torque can be 
increased considerably, and, in a way, this may be con- 
sidered as increasing the starting torque per “brake horse- 
power of rated load.” An increase of at least 100 per cent. 
can usually be obtained in this way before the armature 
reaction becomes great enough to overpower the shunt 
excitation. —Q. 


Answer to No. 612 (awarded 5s.).—Shunt motors vary 
considerably in the torque, or turning moment of their 
armatures. A cheaply-made machine running at a high 
speed will necessarily have a smaller torque than a heavily- 
built one, of equal horse-power, running at a lower speed. 
The torque, or turning moment, should be carefully distin- 
guished from the pull given by the conductors on the 


armature. 
CxNxW. 


(85 x 108)’ 
where C = current in amperes through armature ; 
N = total number of lines through field ; 
W = total number of conductors on periphery (or 
in slots) of core ; 
(8:5 x 10°) = a constant to give the torque in pounds-feet. 


motor will develop = 524 pound-feet (or 


Torque = 


The torque is the whole effort of the conductors on the 
armature multiplied by the radius of the armature ; if 
answer is required in pounds-feet, radius must also be taken 
in feet. There are then, by the e uation, three methods 
by which the torque at starting may be increased. By 
allowing more current to flow ; this is usually limited by 
the starting arrangements to the full-load current, so that 
alteration in the winding under these circumstances will 
not affect the question. By increasing the number of lines 
of force through the armature; this may be done to a 
certain extent by saturating the magnets above the most 
economical limit, or by increasing the size of the machine. 
The third method of increasing the number of conductors on 
the armature genorally means a larger and more expensive 
motor. For shunt motors of from 5 hp. to 15 h. p. a 
starting torque with full-load current of from four to six 
pounds-feet per horse-power is a fair average. Where 
shunt motors are in use it is very often the practice to 
put in heavy fuses, and thus get a large current when 
starting. A much better way, though not generally done, 
is to have a cumulative series winding that may be cut out 
when the motor has attained its full speed. With this 
arrangement we get the advantage of the greater torque 
of the series motor at starting and afterwards the regulating 
properties of the shunt machine.—M. M. 


Answer to No. 612 (awarded 5s.).—Shunt-wound motors 
of the same brake horse-power only give different starting 
torques when they are wound for various speeds. Let 
Са x Е, (total useful watts) represent the useful available 
power at the pulley of motor — i. e., C x E = watts—supplied 
to motor minus losses in armature and shunt circuit due to 
eddy currents, hysteresis, and friction. Then C, x E, is 
tLe brake horse-power or useful power at the pulley. 

Let T = torque or force in pounds-feet. 

Ca x Ea x 33,000 | Т 
Nx27x 740 
where 33,000 = unit of power, and N x 27 = circular 
velocity, and 746 = the eiectrical horse-power. 


Example.—C, = 10, E, = 500, N = 500. 


Then T= 10% 500 х 53,000 _ 19.4 pounds-feet. 
500 x 27 x 746 
Then BHp.-Tx27xN 
85,000. 


Had the speed been 1,000 revolutions at the same brake 
horse-power, the turning power would have been less by 
half, or the one at 500 revolutions would have twice the 
turning power than the one at 1,000 revolutions. The 
slow-speed motors, having a higher starting torque, must 
necessarily be much larger in construction, and involves 
increased electrical losses which reduces the efficiency. 
The increase in size also increases the cost of manufacture. 
It will therefore be seen that there is no fixed constant for 
the practical maximum torque per brake horse-power for 
motors of the same brake horse-power, since the torque 
various with the speed.—J. W. W. 


OLDHAM ELECTRICITY UNDERTAKING. 


The report of Mr. Arthur Andrew, the superintendent, on the work 
of the above undertaking for the year ended March 25 last shows 
the following results.: 


The expenditure on capital account during the year has amounted 
to £108,573. Өз. 10d. 


The gross revenue for the year amounts to £26,278 15 2 
And the gross expenditure їо.................................... 13,666 15 8 
The balauce carried to net revenue account being ......... 12,012 1 6 
The interest on loans amounts to £4,295. 12s. 2d., and 

sinking fund instilments to £2 987. 17s. 2d............. 7,285 9 4 
The net profit for the year being .............................. 5,528 12 2 
The eredit balance brought forward from the previous 

„ö JJ ыры ЫЙ ERa 832 7 2 
Leaving a credit balance to carry forward to next year's | 

босоо а . HR cera Кайра лаа Зз 6,160 19 4 


The receipts for energy supplied for ordinary purposes are £538. 1s. 
more than in the previous year. The amount received for current 
supplied for tramway traction is £14,741. 7s. 3d., against £2,641. 
10s. 9d. in the previous year. The amount received for rental of 
meters and indicators also shows an increase of £25. 153 6d. The 
amount of interest accrued to the reserve fund during the year is 
£190. 7s. 5d. The total amount standing to the credit of this fund 
on March 25 was £4,968. 10s. 3d. The amount of energy generated 
has been 3,189,849 units, of which 2,869,512 units have been sold, 
being increases over the previous year of 1,947,279 units and 
1,827,257 units respectively. The number of lights supplied on 
March 25 last, equivalent to 8 c.p., was 54,154, being an increase 
during the year of 8,765. The number of consumers added has been 80, 
and additional meters fixed, 80, the number of consumers on March 25 
being 638, and the total number of meters fixed 692. The number of 
demand indicators fixed on consumers' premises on March 25 was 329. 
The maximum demand (exclusive of traction) was on Dec. 19, 1902, 
the load at tbe station being indicated at 768 kw., as compared with 
765 kw. in the previous year, showing an increase of 3 kw. The 

eatest quantity supplied in 24 hours for lighting was on 

an. 10, 1903—viz., 5,817 units, against 5,207 units last year, 
an increase of 610 units. The greatest quantity supplied in 
24 hours for traction was on March 14—viz., 10.541 units, 
as compared with 1,840 units last year, an increase of 8,501 unita. 
The supply mains have been extended a distance of 2,286 yards during 
the year. The total length of mains laid on March 25 last was 
22,154 yards. An alteration in the price charged to large and long- 
hour coneumers was made from Dec. 24 last, by which the minimum 
charge was reduced from 2d. to 15d. per unit. The price charged for 
traction purposes was reduced from 2d. to 13d. per unit from June 25, 
1902, inj further reduced to 14d. per unit from Dec. 24 last. The 
erection, of the new station at Greenhill was so far completed as to 
permit of the plant being brought into use in August, 1902. The 
engines and dynamos installed in this station comprise two of 600 h.p. 
each and four of 1,200 h.p. each, and the steam power is provided by 
eight dry-back marine and three Olimax boilers, having a total 
evaporative capacity of 167,000lb. of water per hour. е gene- 
rating capacity of the Gas-street station remains the same as last 
year—viz., 2,480 h. p. 
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TRADE NOTICES AND NOVELTIES. 


Motors and Generators. 

We have received from the Rhodes Eleorrical Manufacturing 
Company, 70 and 71, Bishopsgate-street Within, London, E C., 
a copy of their latest catalogue of motors and generators. This 
firm claim to supply a high-class article at a reasonable price, 
and since they devote their attention exclusively to the manu- 
facture of one type of machine, the claim should be justified. 
Some excellent designs of motors are illustrated in the cata- 
logue, ranging in capacity from 4 b.h.p. to 40 b.h.p. for 
standard vultages of 115, 230, and 460, and generators ranging 
in output from 1 kw. to 24 kw. Prices and particulars, 
including a full specification of the oonstruction, are given. 
With reference to the latter, some points are noteworthy. For 
example, the firm have a special and exclusive design of brush 
rocker, provided with an arm which extends over to the centre 
of the commutator, thereby enabling the use of a radial spindle 
for supporting the brush-holder, the latter being exceptionally 
rigid, whereby all vibration on the brush is eliminated. In 
asp pi рн and finish these machines leave nothing to 

esired. 


Switchgear. 

From Messrs. Bray, Markham, and Reiss, Limited, Black- 
horse-lane, Walthamstow, N.E., we have recently received a 
copy of their new price-list. The firm make a speciality of 
electrical switchgear, and the list in question contains illustra- 
tions and descriptions of some very serviceable-looking B. M. R. 
double-pole switches and ratchet type motor starters. 


New Hack Saw. 

Messrs. Beanland, Perkin, and Co., School Close Works, 
Leeds, have just introduced a new type of double hack saw. 
This saw is oonstructed on novel lines, having two saws 
working alternate strokes, and reducing by one-half the time 
required for cutting through girders, eto. The price of the 
machine, including six blades, is £15. 


| G.E.C. Manufaetures. | 

** Witton " oontinuous-current dynamos are dealt with in list 
(No. P, 1,039) just issued by the General Electric Company, 
Limited, 71, Queen Victoria-street, London, E.O. This is a 
% gister list to the Witton” continuous-current motor cata- 
logue published some little time back. It includes a very clear 
concise specification of the firm's dynamos, of which they make 
two types—viz., the open protected pattern for small out- 
puts and the o multipolar pattern for large outputs. 
These machines have been standardised in a large variety 
of sizes for 110, 220, and 440 volts, and also for 140 volts 
in connection with accumulator charging. The tables of which 
this list largely consists are a model of lucidity. Considerable 
trouble has been taken to set out in detail weights, shipping 
dimensions, and linear dimensions of the various sizes. 
table of spare and accessories is included. Another list 
(No. E. 1,042) issued by the same firm contains some useful 
information with regard to the arc lamp carbons manufactured 
at Witton. These carbons are claimed to be equal, if not 
superior, to the best Cuntinental makes. It appears from the 
list that three qualities are supplied—viz., a ‘‘standard” quality, 
a special quality, and a third quality specially recommended 
for enolosed aro lam 


From the General _ Electric Company, Limited, we have also 


a cepy of their new pamphlet dealing with the Aron electricity 
meter. This meter has been passed by the Board of Trade for 
use on both continuous and alternating current circuits, and 
one of the principal advantages claimed is that it is a true 
watt-hour meter, and records direct in Board of Trade unite. 
Lastly, a copy of their leaflet No. M. 1,041, which gives 
i s of Milner's patent speed indicator. This indicator 
so made as to be capable of running accurately in either 
direction without any additional adjustment. Extreme sim- 
plicity is the principal feature of its design. 


Fuller-Macleod Specialities. 

We have received from Messrs. Fuller, Macleod, and Oo., 
Lamited, 9, Red Lion-court, Cannon-street, London, E.O., a 
budget of their new lists. The principal of these deals with 
telephones, telephone switchboards, and accessories. A note- 
worthy feature in oonnection with this list is the general 
excellence of the illustrations. Each piece of apparatus shown 
has 4 referenoe number, the corresponding number being set 
o te a concise description and the price of the apparatus in 

ө index. Another of the lists includes particulars and prices of 
** Lax ” incandescent lamps. List S is devoted to plain, fancy, 
and cut-glass shades for incandescent lamps; while a line in 
ceiling roses, small motors for direct and alternating current, 
and oontinuous-current electric motors for power transmission 
are dealt with 5 in the remaining lista. Three types 
of machine are included in the last- mentioned — viz., semi- 
enclosed, enclosed ventilated, and enclosed. A full specifica- 
tion of their construction is given, also tabulated data for the 
different machines. | 


and 1 


LEGAL INTELLIGENCE. 


MARCONIS WIRELESS TELEGRAPH. 


On Wednesday in the Vacation Court Mr. Justice Bucknill heard a 
motion in re Marconi’s Wireless Telegraph Company, Limited. 

Mr. Gover, for the company, said this was an application for an 
order of the Court granting leave to rectify an omission to comply 
with Section 7 of the Companies Act of 1900. It was a case in 
which, through inadvertence, there had been a failure to file a 
memorandum of agreement to transfer shares in the Marconi 

In order that the requirements of the Acts of 1867 
might be complied with, it was necessary that notice of the 
agreement should be given within a month to the registrar so that it 
might be filed. In March last the company agreed to transfer to a 
Mr, Saunders a certain number of fully-paid shares in the Marconi 
Company in return for shares which Mr. Saunders was to transfer in 
the Marconi International Marine Communication Company, Limited. 
The agreement was verbal, the transfers were duly executed, and the 
shares allotted. The difficulty had arisen owing to the requirements 
of the Act having been overlooked through inadvertence both by the 
secretary of the Company and by Mr. Saunders. 

His Lordship made the order asked. 


Company. 


ANGLO-AMERICAN ALUMINIUM COMPANY. 


In the Vacation Court on Wednesday before Mr. Justice Bucknill, 
Mr. G. Campbell, for the company, moved that an order made by 
Mr. Justice Walton last week in the case of Hamilton v. the Anglo- 
American Aluminium Oompany, Limited, appointing a Mr. Nelson 
receiver on the of debenture holders, should be rescinded, and 
that, instead of Mr. Nelson, Mr. Newitt should be appointed. 

His Lordship asked to have further affidavits delivered to him 
during the week, and said that he would give jadgment on Wednesday 
next. 


verte. Wah ге теч = . 


COMPANIES’ MEETINGS AND REPORTS. © 


SIR HIRAM MAXIM ELECTRICAL AND ENGINEERING. 


The annual meeting of the shareholders in this Company was held 
at 44, Gillingham-strect, Pimlico, on Monday, under the presidency 
of Mr. Jules De Merry. 

The Chairman, in moving the adoption of the report, said that 
since he presided over their meeting about a year ago the Company 
had passed through many hard struggles, and had encountered, but 
he was glad to say had surmounted, many great difficulties. АП 
differences, however, were now at an end, and the days of litigation 
with the lamp company were over. As to the volume of the business 
done, in 1900 they had only £14,636 to report, and in 1901 the figures 
were £55,097. om the date of the last balance-sheet up to that 
day the contracting department alone showed that they had taken 
over £105.000 worth of contracts. The field of operations was 
practically unlimited. They began about three years ago by taking 
from coatractors small orders in connection with the latter’s contracts. 
This was followed by making a speciality of all steam accessories for elec- 
trical power stations, the Company taking big contracts themselves in 
thisspecial line of business. They had made arrangements which enabled 
them to contract tor the whole of the erection and complete equipment 
of electrical power stations. Lately they had extended the scope of 
their civil engineering and contracting department. They had been 
entrusted by the Chiswick Council with their new sewerage scheme, 
and by the Corporation of Chatham with the extension of their pier 
and landing stage. At Manchester their men were divided into three 
shifts, each working eight hours a day. The Company's part of the 
contract was finished at the time, and the chairman of the Lighting 
Committee thanked them for their work, while Prof. Kennedy 
acknowledged their energy by recommending the 5 for many 
other contracts which had since been given to them. They had a 


similar experience at Grove-road power station in London. Lately 
they were entrusted by the Westinghouse Company with part of 
their contract tor the Naval Cadet Oollege in the Isle of Wight, 


and the work was finished exactly at the time required. у were 
also on the point of starting a boiler department. They had become 
contractors to the Admiralty, the War Office, the India Office, and the 
Crown Agents to the Colonies, and an important share of the supply 
to these various services could be relied upon. In addition to their 
incandescent lamp, they had successfully turned their attention to а 
new arc lamp. Sir Hiram Maxim was devoted to their interests, and 
he was now spending large sums to раге & certain invention from 
which the шр would probably derive the greatest benefit. АП 
things considered, he thought that their prospects were exceedingly 
bright. He sympathised with the shareholders in the fact that there 
was no dividend, but the Company had had to lay the foundation of 
and to create a growing concern. 

Sir Hiram Maxim seconded the motion, and said: Now that 
my health has improved, I hope to remain in England 10 months in 
the om In regard to the new work which you have in hand, you 
can look at my past. On several occasions I have thought out very 
important inventions that had a lot of money in them, and various 

rties at different times, in America and in England, have made 

rge sums of money from these. I have thought out another inven- 
tion—something that perhaps has more direct money in it than any- 
thing else I have ever done, not excepting the automatic gun. 1 
found, on speaking to my friends about this invention, that if I 
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wanted any money to exploit it any amount would be given me; but 
Iam not acceptiog a single penny. I am putting in every penny 
myself to prove the invention, and when it is proved I propose to 
make arranpgements—I have already made a proposition to the 
Company. I am bringing out this invention very largely to put this 
Oompany on a paying basis. and, as a proof of my belief 1n this inven- 
tion, I am putting thousands of pounds of my own money in it, and 
one of the considerations of the agreement is that I have a right 
within а few yesrs after this invention is brought out of buying а 
large block of the Company's shares at par. That is the consideration 
Iget. Ithink that in this way I shall get a very fair return, because 
the invention I am working on at the present time will bring in a 
very considerable amount of money. The nature of the invention is 
such that I cannot speak of it at the present moment. I am advised 
to say nothing about it until the patents are secured everywhere, 
because when it is once known, there will be hundreds of others who 
will try to get round your patents. I advise you ail, no matter how 
much you have been discouraged in the past, to stick to the shares, 
or if you wish to sell them, perhaps I shall be able to buy all you have 
got within a few months. 

The motion was adopted, and а resolution was also passed for 
increasing the capital to £190,000 by the creation of 15,000 ordinary 
hares of £1 each. 


CHLORIDE ELECTRICAL STORAGE. 


The report of the directors for the year ending June 30, 1903, states 
that the balance-sheet shows a trading profit for the financial year of 
£20,756. 12s. 10d. After deducting directors’ and auditors’ fees (to 
June, 1902), debenture interest, depreciation, provision for bad debts, 
and interim dividend on preference shares, the available balance for 
the year is £6,030. 4s. 4d., to which must be added, £5 802. ds 8d. 
brought forward from last year, making a disposable balance of 
£11,832. 93, The directors propose the payment of a dividend 
of 6 per cent. on the preference shares for the financial 
year, less interim dividend already paid, and a dividend of 
8 per cent. on the ordinary shares, free of income tax, together 
amounting to £4,520, and to carry forward the balance, 87.512. 9з. 
During the year under review the Electric Storage Battery Company 
of Philadelphia, U.S.A., with which the Company has always main- 
tained close relations, acquired, by purchase of shares, a very large 
interest in the Company. The directors accordingly elected Mr. 
Herbert Lloyd (president of the Electric Storage Battery Company), 
Mr. John R. Williams, Mr. Robert E. Lloyd, and Mr. J. De Berniere 
Smith as directors to fill the vacant places on the Board, in order that 
this interest might be adequately represented. Under the circum- 
stances it is advisable that its reconstitution be reviewed and 
determined by the shareholders. ‹ 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Maoao.—The Colonial Office at Lisbon invite tenders for the electric 
lighting of Macao. "Tenders by Oet. 21. 

Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Mandate by Oct. 21. 

Paris.—The Posts and Telegraph Department, 103 Rue de Grenelle, 
require tenders for two lots of electric wire. Tenders by Oct. 1. 

Bucharest.—The Government Railways require tenders for the 
installation of electric lighting and plant for their workshops. Tenders 
by Oct. 10. 

Pietermaritzburg.—Tonders are invited by the Natal Govern- 
ment Railways Electrical Department for additional plant for the 
power station at Pietermaritzburg. 

Transvaal Colony.—The Chairmun of the Tender Board, Pretoria, 
requires tenders for installing and working the electric lighting of 
Potchefstrom for about five years. Tenders by Oct. 30. 


Dublin.—The Port and Docks Board invite tenders for the supply 
of a 100-ton electric crane. Specification can be obtained at the office 
of the engineer to the Board, Mr. John P. Griffith, M.I.C. E., East- 
wall, Dublin. Tenders by Oct. 5. 


Blackpool —The Corporation invite tendera for the supply of are 
lamp carbons for the ensuing year. Specification, etc., may be 
obtained on application to Mr. Charles Furness, borough electrical and 
tramway engineer, Electricity Works, Blackpool. 


Shanghai.—The French Colony propose to instal motor-propelled 

tramways. Tenders may be sent by Oct. 31, 1903, to 89 de 

la Municipalité Fraugaise de Shanghai. Particulars may be obtained 

rom l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
aris. 


East Barnet.—The Urban District Council will receive proposals 
for carrying out the provisions of their electric lighting order within 
the Oouncil's district. Further particulars upon application to Mr. 
Henry York, the Council's surveyor, Council Offices, Station-road, 
New Barnet. 

Rochdale.—The Guardians invite tenders for certain new under- 
ground cables and switchboard alterations and additions required at 
the workhouse, Dearnley. Specifications, etc., may be obtained from 
Messrs. Shepherd and Watney, Greek-street-chambers, Leeds. Tenders 
by 26th inst. | 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 


Each car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 


Utrecht.—The Town Council will receive tenders for supply and 
erection of a central electric establishment for lighting, ро supply, 
and working tramways. Contract, conditions, ete., to be obtained at 
the Gemeente Secretaire ".of Utrecht, on payment of 5fl. (8s. Ad.). 
Tenders by Oct. 1. 


Swindon. — The Corporation invite tenders for erection at Swindon, 
Wilts, of саг depot stores, repair shops, etc. Specifications, ete., may 
be seen at the office of Messrs. Lacey and Sillar, 2, Queen Anne’s- 
gate, Westminster. Tenders to Mr. Robert Hilton, town clerk, Town 
Hall, Swindon, by 23rd inst. 

Brighton.—The Town Council invite tenders for the (1) supply of 
steel girder tramrails, fishplates, etc.; (2) tramcars ; (3) points and 
crossings and other fittings. Specifications, etc., may be obtained 
from Mr. Francis J. Tillstone, town clerk, Town Hall, Brighton 
Tenders by 10.30 a.m. on Oct. 5. 

London, W.—The Commissioners of H.M. Works and Pablic Build- 
ings invite tenders for alterations and additions to Ealing telephone 
exchange. Drawings, etc., may be seen on ше to Mr. J. 
Wager. Tenders to the Secretary, H.M. Office of Works, etc., Storey’s- 
gate, London, 8. W., before 12 noon on 29th inst. 

Johaunesburg.—The Municipality require tenders for gas gene- 
rating plaut or for steam generating plant and for gas motora or 
steam motors, with electric generators aud accessories. Particulars 
may be obtained from the Town Olerk, Johannesburg, or from Messrs. 
Mordey and Dawbarn, 82, Victoria-street. Tenders by Ost. 19. 

Launoeston (Tasmania).—The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.C. Tenders by Sept. 28. 

Bootle.—The Corporation invite tenders for the extension of the 
boiler-house at the electric light station, Pine-grove. Plans, eto., 
may be seen at the office of Mr. B. J. Wolfenden, A.M.I.C.E., 
borough engineer, on and after the 18th inst. Tenders to the Ohair- 
man of the Electric Power and Lighting Committee by the 30th inst. 

Cientuegos (Cuba).— The Municipal Authorities require tenders 
for the installation and working of electric He BE: They will psy 
an annual subsidy of 24,000 piastres for 150 arc lamps of 1,500 c. p. each 
and 350 incandescent lamps of 50 to 100 c.p. each for street lighting, 
and 16 to 25 lamps in public buildings. Tenders by 1 p. m. on Sept. 28. 


Dundee.—The Town Council invite tenders for the relaying of 
distribution mains in the central area of the town. Specification, eto.; 
may be had on application to Mr, В Richardson, A. M. I. E. E., city 
electrical and tramways engineer, Dudhope-crescent-roud, Duudee. 
Tenders to Mr. W. H. Blyth Martin, clerk to the Council, Oity 
Ohambers, Dundee, not later than Sept. 30. 


London, 8.E.—The London County Council invite tenders for the 
supply, delivery, and erection in the electricity generating station to 
be established by the Council at Greenwich of four 5,000-h.p. vertical- 
horizontal steam-engines, each suitable for driving a three-phase 
generator. Particulars, etc., may be obtained at the County Hall, 
Spring-gardens, S. W. Tenders by 10 а.ш, on Oct. 6. 

Birkenhead.—The Corporation invite tenders for cleaning and 
painting the poles and bracket arms in eonnection with the Corpora- 
tion electric tramways. Specification, cto., may be obtained at the 
office of Mr. William Bates, A. M. I. C. E., borough electrical engineer, 
Oraven-street Works, Birkenhead. Tenders to Mr. Alfred Gill, 
town clerk, Town Hall, Birkenhead, by 5 p.m. on 22nd inst. 

Bradford.—The Corporation invite tenders for the construction of 
about 13 miles of light railways and tramways in connection with 
the Angram s'orage reservoir works. Plaus may be seen and specifica- 
tions, etc., obtained at the office of Mr. James Watson, M. I. C. E., 
waterworks engineer, Town Hall, Bradford. Teuders to Mr. Frederick 
Stevens, town clerk, Town Hali, Bradford, by 10 a.m. on Oct. 1. 

Oldham.—The Electricity Committee invite tenders for arc and 
incandescent lighting and power circuits in Greenhill station, com- 
prised in specification No. 9. Copies of the specification, etc., can be 
obtained from the Resident Engineer. Specifications can be seen at 
the offices of Messrs. Kennedy and Jenkin, 17, Victoria-street, West- 
minster, S. W. Tenders to be sent to the resident engineer, Mr. 8. 
Wilmott Newington, by Oct. 6. 

Bermondsey.—The Borough Council invite tendera for (Contract 
No. 12) the construction, supply, and erection of two dust-destructor 


cells, with furnaces, flues, ets., and storage bins, one water-tube 


boiler and brickwork settings, one water storage tank, with supports 
for same, and extensions to the steam, feed, aud exhaust piping 
system ; (13) the construction, supply, and erection of two 300-kw. 
steam generators, two 20-kw. feeder boosters, one 15 kw. motor- 
balancer, and sundry switehgear and connecting cables. Specifications 
cau be obtained from Mr. Fredk. Ryall, town clerk, and may also be 
inspected (hut not obtained) at the offices of the engineers, Messrs. 
Kincaid, Waller, Manville, and Dawson, 29, Great George-street, 
Westminster. Tenders by Sept. 21. See advertisement. 


London, E.C.- Tenders will be received until noon on Sept. 28 (a 
for the supply of Swedish, Norwegian, or Finland red fir telegraph 
poles, to be delivered in London, at Northumberland Dock (River 
Tyne), West Hartlepool. Hull, or Grimsby, at Leven, Fifeshire, and 
at Swansea, Cardiff. or Newport ; and (b) for creosoting the poles 
with 101), or 12:1. of creos ‘te to the cubic foot, as may be directed. 
The poles to be felled during the winter of 1903-4, and to be delivered 
during the following summer at the port at which the creosoting is to 
he performed. Butt sections, Zin. thick, stamped with the shipper's 
mark, from not less than three poles, to show the quality of timber 
offered, must precede or accompany the tender of any person who has 
not already uud eus the Postinaster-General with poles. Forms of 
tender may be obtained from Mr. S. C. Hoolley, controller of stores, 
Stores Department, 17-19, Bedford-street, London, W.C. 
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| Wrexham.—The extension of the Wrexham tramway line from 

атына TENDERS: Johnstown to the bottom of Hill-street, Rhos, has just been completed, 
Pietermaritzburg.—The tender of Callender's Cable Company for | and it will be opened as soon as the Board of Trade authorities have 
£3,141. 108. 5d. has been accepted. inspected the line. 


Grimsby.—The Corporation have accepted the tender of Messrs. Dewsbury.—Formal application is to be made to the Board of Trade 
Hewins and Goodbaud, for building a fan-house, etc., at the elec- | for power to construct tramways along Wakefield-road, so as to com- 
tricity works, Doughty-road, Grimsby, at £589. municate with Soothill Nether, via Earlsheaton, and Ossett, and along 


Huddersfield.—The Town Council have accepted the tender of Leeds-road arid Crackenedge-lane, to serve Soothill Upper. 


the Manns Patent Steam Cart and Wagon Company, Limited, for the Wolverhampton.—On Friday the Tramways Committee decided 
supply, at the prive of £540, of a steam motor wagon. to 18 the 11 miles of track from the Lorain Steel Company for 
22 


Newoastle.—The Corporation have accepted the tender of the „000, on condition that the company supply 5,000 new contact 
Lorain Steel Company at £1,894 for crossings, etc., in connection | boxes. This decision has yot to be confirmed by the Council. 
with the tramway extension from Westgate-road to Scotswood-road. Northampton.—The Corporation have received the sanction of the 
Aston Manor.—The Town Council have accepted the tender of | Board of Trade to their borrowing the sum cf £85,000 for tramway 
Mr. George Trentham, 38, Jchn Bright-street, Birmingham (Contract | Purposes as follows: £55,400, permanent way, buildings, and con- 
` No. 1), at £46,739. 13s. for Scheme No. 1, and £47,920 for Scheme | tingencies ; £19,600, electric equipment and machinery; £10,000, 


No. 2 of their tramways, for which Mr. Robert Green, A. M. I O.E., is | As. , | | ‚ 
the engineer, | 5 Glasgow tram way ко "а this го 
А ; | t а month’s time. obably the first part of the 
Johannesburg.— With regard to the result of tenders noted in реч Enon : А . 
our last issue we cull from South African Erports the following шщ m 18 5 P кыр ke оше in m pud 
details: The recommendations agreed to were as follows: (a) That year y dur ай 8 


the tender of the Brush Electrical Engineering Company to supply : Е 
: М А : Flint.—It has been decided by the County Council to inform Messrs. 
е ee Р "E 868.685. 0 Rowcliffe and Co., Manchester, A licitors to the promoters of a scheme 
f.o.r. Johannesburg, be accepted. (b) That the tender of the Brush | for laying down a system of tramways over a circular route in the 
5 Engineering Оошрану {о supply ave Vignoles rails and ne NR ar 5 be favourably considered when 
in accordance with Sections Q and D of the tramwa : 
e No. 1, at e rice of £10,863. 4s. 6d. f. o r. Johannes: - . DN sha Mb d on the ai leased by 
burg, be accepted. (o at the tender of the Hadfield Steel. e Vevonport an 1stric amways Company, which were com- 
0 9 SA Sheffield, to supply points and crossings pleted recent! ‚ have now been opened for traffic. Colonel von Donop, 
(with manganese steel tongues and crossings) and lay-out work, in | Board of Trade inspector, visited the new routes, and his sanction to 
accordance with Section E of tramway specification No. 1, at the | their opening was obtained a fortnight ago. 
price of £5,355. 83. 7d. f.o.b. British port, be accepted, and that an Wigau.—At a meeting of the Corporation Tramways Committee 
additional sum of £885. 12s. 6d. be sanctioned for the cost of the | on Tuesday the action of the manager in discharging a number of men 
delivery of the material included in this tender. (d) That the tender | was confirmed. A letter from the secretary of the tramway men's 
of the Brush Electrical Engineering Company to supply tie-bars, sole- | union asking for an interview with reference to the discharged men 
joists, etc., in accordance with Section F of tramway sp«cification | and other matters was considered. The committee unanimously 
No. 1, at the price of £5,708. 19s. 8d. f o.r. Johannesburg, bo accepted. | refused to see him on any matter affecting the tramway management. 
(e) That the consulting engineers be authorised to order such extras | уенны The inequalities of the existing fare system on the city 
„„ he required from the successful tenderers up to an amount not tramways were discussed by the Traffic Sub-Committee at their last 
. ^ exe ing £8,000. At the outset of the debate an amendment was meeting. The sub-commititee agreed to recommend to the full com- 
moved that the main tender for grooved rails and plates should be | mittee that the first 1d. stage outward from the city should be 
ven to British manufacturers. The Council was going to British | universally fixed at two miles, and Mr. J. B. Hamilton (the general 


nciers, it was pointed out, for the loan, and it was questionable ; h age 
whether they would be encouraged to lend when they knew that the manager) was instructed to report on the practicability of the scheme, 


money was to be spent in foreign countries. Reference was also made | Rotherham.— Two Corporation tramcara came into collision on а 
to the position in the East, and in case of war, it was asked, would | single line in Westgate, about 30 yards from the loop at the bottom 
British cruisers protect Flemish tramway rails’ On the opposite side | of that thoroughfare, A dense fog prevailed at the time. None of 
the facts of the case were pointed out, emphasis being laid on the fact, | the passengers were injured, but No. 17 car was badly damaged, the 
that the shipping ring had offered a special rate of 18s. 6d. to | plattorm being broken. No. 16 car escaped with less damage to the 
Durban and 20s. to Delagoa, whereas the rate for foreign rails worked | Platform and a broken plate-glass window. Both cara were put out 
out at 103. 6d. per ton. The amendment was defeated by the castirg | of cse. 

vote of the chairman.” Guildford.—A proposal by the West Surrey Light Railways Com- 
| pany tolay down a system of electric tramways in Guildford and the 
district is at present under consideration. The scheme includes the 
connection of Stoughton, Merrow, Stoke, and Shalford with the 


BUSI N ESS NOTES. town. This would be a great boon to the inhabitants, as the villages 


at present possess very inadequate means of communication with 


T c Guildford. 
TRACTION. Eleotric Signalling.—The North-Eastern Railway ampery are 
— ' reported to be experimenting at York with a system of electric 
Kings Norton.—The Urban District Council have accepted a tender | signalling similar to that in operation on the Loudon and North- 
of £16,892 for the construction of tramways, Western Railway at Crewe. The work is now almost complete, and 
Brighton.—The Corporation are experimenting with a motor fire- | the system will be given a trial on Sunday, the 20th inst. It is 
engine which is easily capable of а speed of 20 miles an hour. being installed by the Railway Signalling Company, Limited, of 


Dublin.—A public meeting of the residents of Finglas has approved | Fazakerley, Liverpool. 
the scheme of the proposed electric tramway between Dublin and London County Council.—The traffie returns of the London 
Slane. ' | County Council tramways for the week ending Sept. 5 show that the 
Ilkeston.—Tho receipts for the first three months of the working of | receipts amounted to £10,731, against £8,144 in the corresponding 
the tramways have amounted to £2,802; the working expenses were | week of 1902. The number of passengers carried was 2,716,294. The 
£1,846. aggregate receipts this year to date are over £228,000, against 
Halifax —The Corporation have yielded to the temptation of the | £194,000 at the same period of last year, but the total mileage open 
chance of making £1,000 a year by means of advertisements in the | !3 DOW 595 miles against 268 ; А 
tramcars. Bolton.—A sub-committee has been appointed to confer with Lord 
Bradford.—By one vote the Town Council have decided not to Bradford's agent with respect to land for additional car-sheds on 


: : Manchester-road. The engineer has been instructed to report as to 
€ da: PFC the extension of the Chorley Old- road tramlines to Doffeocker Mill and 


. | Bobs Smithy, and as to the population of the district. A sub-com- 

Chesterfield.—The Town Council have adopted a scheme for elec- | mittee has also been пваа дЕ consider the question of the genera l 
trifying and extending the present tramway system at an estimated management of the tramways and report. 
outlay of some £87,000. , Y 

; | Scarborough.—The tramways company have replied to the Cor- 

Crewe.—The Mayor has been asked to call a town’s meeting for the | poration's request to name a price at which they would be prepared to 
purpose of discussing the various light railway proposals that аге ог | sell the undertaking, the company stating that they are not desirous 
may be before the Town Council. | of selling at the present time, but that they would be prepared to 

Warwick.—The British Electric Traction Company have submitted | consider any offer if the Corporation liked to mention the sum which 
plans of the proposed routes for electric tramways. The Council will | they would be prepared to pay. The Corporation, however, have 
consider the proposals at an early meeting. decided not to proceed further at the present time. 

Burton.— Following on the plébiscit’ of the town, which resulted in Dundeo.—The promoter of the suburban tramway has entered 
favour of the Sunday running of the electric ears, the committee have upon the preliminaries necessary for laying his proposals before 
decided on a service on Sundays from 2 to 9.50 p.m. Parliament. The agreement between the promoter and the munici- 

Hayes.—The Parish Council have been informed by the Board of | pality has been signed by the parties concerned. The preparation 
Trade that they have granted tlie tramways company an extension to | of the plans will now be pushed forward with all dispatch so that 


April 9 in which to complete their line to Uxbridge. they may be ready for lodging with the applieation for the provisional 
Drimeld.— The Urban Council have decided to approach the North- | order, which must be submitted before the end of November. | 
Eastern Railway Company with в view to securing a service of motor Cowpen.—At the last meeting of the Council a letter was received 


'buses between Driffield and the villages between that town апа | from the Tyneside Tramways Company in reply to а communication 
Beeford inclusive, | of enquiry from the publie authority pointing out that extensions of 
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existing lines in the immediate neighbourhood were being proceeded 
with, and that probably the directors were wishful to complete these 
before taking in hand the Blyth scheme. It was further stated that 
the Blyth tramways scheme would be undertaken without any delay 
which could be avoided. 


Ayr.—At the Town Council meeting on Monday the comvener of 
the Tramways Committee read the report by the manager, Mr. 
Frederick Ooutts, on the year’s working. This showed that the 
distance run by the cars had been 336,049 miles ; number of units of 
electric current used, 335,893 ; cost per car mile, 1:394.; passengers 
carried, 5,201,586 ; working expenses per car mile, 5 04d. ; total 
expenditure per car mile, 9:01d.; total drawings per car mile, 10°11d.; 
ave fare per passenger, 1:054. The total working expenses had 
been £12,621. 17s. 7d., leaving a profit of £1,538. 16s. 1d. 

Taff Vale Rallway.— The passenger train service between Llan- 
trisant and Aberthaw on the Taff Vale and Oowbridge and Aberthaw 
Railways has been discontinued, and а motorcar capable of acoommo- 
dating 50 passengore is now run between the places named. The 
direotors resolved on the alteration in consequence of the small number 
of paseengers who travel from Llantrisant down. Occasionally a train 
of eight or nine coaches is seen travelling quite empty. The motorcar 
stops at all stations, and also at all level crossings, 9 necessary, to 
put down or pick up passengers. The fare is 1d. per mile or fraotion. 


Musselburgh.—The Town Oouncil at their monthly meetin 
received intimation from the promoters that the Royal assent h 
been given to the local electric tramway order on Aug. 11. The 
Oouncil was reminded by the clerk that the promoters had undertaken 
to begin work on the tramways within five weeks of the Royal assent 
being given to the order, and also that the electric lighting installa- 
tion would proceed concurrently. The specifications were now out of the 
hands of the Edinburgh electrical engineer advisers of the company, 
and were in London, where prices were being got in. Everything was 
being done to get а start made. 

Chester.—The Tramways Oommittee have resolved that the city 
surveyor prepare a plan and submit it to the committee, and report 
whether any and what road widening will be necessary in connection 
with the proposed tramway extension to Boughton, and that the elec- 
trical engineer and tramways manager confer and report as to the 
best mode of working a service to Boughton. An alternative sugges- 
tion was made to run trolley 'buses on the same route as the horse 
"buses are now run—viz., Boughton to Bache—and the electrical engi- 
neer was requested to obtain information with regard to the cost and 
working of trolley 'buses and report. 

Additional Traffic Returns.—Anglo-Argentine, £1,928 increase; 
Barcelona Ensanche y Gracia, £214 increase; Barcelona, £4 decrease; 
Brisbane, £4 increase (month of x ni £11,736, increase £294); 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £252 increase 
(month of August, £13,431, increase £533; ; Calcutta, £383 increase ; 
Cape Town (month of August), receipts £15,349, expenditure £8,696 ; 
Isle of Thanet Electric, £307 decrease; Mexico Electric (month of 
August), receipts £48,600 ; expenses, £27,900; Perth Electric, £127 
increase ; Port Elizabeth (month of August), receipts £3,875, expen- 
diture £2,305. 

South London Tramways.—At Wednesday's meeting of the 
Oamberwell Borough Council a letter from the Board of Trade was 
submitted stating that, after carefal consideration of the points put 
forward by the Council, the Board had decided to approve of the plans 
for the construction, by the London County Council, on the under- 
ground conduit system of electrical traction, of the following tram- 
ways: («) from Oamberwell-green via Denmark-hill, Ohampion-park, 
Grove-lane, Dog Kennel-hill, Grove-vale, and Lordship-lane to near 
the junction of that thoroughfare with Crystal Palace-road; (b) at 
Denmark-hill, connecting the above line with the existing tramway 
in Coldharbour-lane. | 


Batley.— Four of the eight electric cars originally ordered by the 
Corporation have been delivered at the Frost Hill depót, Liversedge. 
Every endeavour is being made by Mr. Jones, the electrical engineer 
to the Batley Oorporation, to be ready so far as the supply of energy 
is required. The service, however, cannot be inaugurated before the 
middle of next week at the soonest. The cars are being equipped as 
expeditiously ав possible, with а view to early trial trips on the 
Batley lines. Much disappointment has been felt among the publio 
at the delay in the delivery of the cars, it being fully expected that 
Batley Feast would at least see а commencement of the running to 
Healey and Stainoliffe. 


Tramway Material for Railways.—The Aberdeen Harbour 
Board have decided to reconstruct the whole of the numerous railway 
junctions, etc., running round their docks, and, in doing so, are 
departing from the usual railway practice of having built-up switches 
and crossings, but are adopting tramway practice of constructing them 
in solid castings, adopting Hadfield’s manganese steel. The lines take 
the very heavy traffic from the docks on to the N.B. Railway, who 
use the new 30-ton long wagons, and it speaks wel: for the reliability 
of this material that it has been found suitable for this purpose. The 
experiment will no doubt, be watched with interest by other 
permanent-way engineers. 

Lowestoft.—So far the new bogie cars recently put in service by 
the Tramways Committee have not worked very successfully. There 
was a discussion on the subject at the last meeting of the Town 
Council, The manager reported that the bogie cars would not run 

roperly, and the town clerk was directed to inform the Westinghouse 

mpany that the committee have fully considered the matter, and 
are advised that the cara are incomplete, and are not delivered in 
accordance with their contract ; that damages are accruing under the 
terms of their contract for non-delivery, and to inform them that the 
Corporation will enforce the terms of the contract, and request their 
immediate attention to the matter, 


Tramway Standards in the Streets.—At a meeting of the 
Mancheeter Trades Oouncil held yesterday the General Railway 
Workers’ Union presented the following resolution: That having 
taken into consideration the lations recently obtained by the 
Manchester Oorporation, which give them strict authority over the 
centre of certain routes, we urge upon the Tramways Oommittee the 
necessity of immediately removing all electric standards to a safe 
distance inside the kerbetone. The carrying out of this suggestion 
will assist in securing the safety of the public and will also tend to 
prevent collisions between tramcars, drays, carts, and other vehicles, 
which are now of frequent occurrence.” 


Another “ube” Breakdown, —Another breakdown on the Central 
London Railway eecurred on Thursday night last week almost in the 
samo place where a mishap took place on the previous Tuesday. The 
train was being shunted at the cross-over road at the Bank Station 
when one of the coaches fenled the points, striking the centre or 
current rail, causing a slight explosion. The current was cut off 
between the Bank and the British um Stations, and the emergency 
current was turned on to light up thetunnel and intermediate stations. 
Trains onaning nearly 200 passengers sto near the Bank Station, 
but they alighted, and without diserder ed along the track to the 
station and were conveyed to the surface. There was no panic. 


Edinburgh and Leith.—A conference has taken place between 
representatives of Edinburgh Corporation and Leith Towa Council with 
the view of discussing the question of the restoration of a through 
tramway service between the two towns. The alternatives ef cs 
the cable which now goes to Pilrig down to the foot of Leith-walk, 
and of carrying up the electric system which Leith proposes to — 
from Pilrig to St. Audrew-square, were discussed, and ultimately 
was ag that the Leith Committee should have a conference with 
the Edinburgh tramway lessees to see what they would agree to by 
way of having the two systems worked by them as one concern. The 
conference was purely informal, as the representatives had no powers 
to decide in any direction. i 

Torquay.—The Dolter Electric Traction Company are кошо a 
Bill to introduce their system of surface contact in this place. They 
are offering the CO Person special inducements, as, contrary to the 
usual practice, they have not mapped out their own routes, but have 
& to мор those selected by the consulting engineer to the 
Corporation. They are also offering a very fair price for the electric 
current, the suply of which would greatly assist the town's electrical 
undertaking. "ha company propose to start with а small scheme, 
embracing the union of the two railway stations and a swift means of 
communication between St. Marychuroh and Torquay. The Dolter 
Company intend shortly to give a practical exhibition of the working 
of their system on a temporary piece of line at Castle Oirous. 


Greenock.—The Corporation have approved the plan of a new саг 
proposed to be used in Greenock, subject to the tramway company 
reducing the height of the step from 15ір. to llin. It was to 
communicate with the company and request that the cars and pointe 
should be put iuto proper order, so as to lessen the excessive noise 
made by the cars. I: was stated by the engineer that during the 
time of the America Cup races а supply of energy had been taken 
from the trolley wires for lighting a specially illuminated car, and а 
connection had also been made from the trolley wires in Gourock to 
illuminate the premises of the yacht club. It was agreed to notify 
the company that in future the Corporation’s eonsent would have to 
be obtained апа special terms arranged for any supply used for other 
than tramway purposes. 

Competition.—The introduction of electric cars into Manchester 
bas had the effect of reducing the number of licensed 'busmen from 
146 to 47, and of cabmen from 762 to 576. Yet there are only 448 
electric cars as against 52) of the old horse-cars. The lumbering 
omnibus has almost disappeared, кр pleasure party traffic. The 
most astonishing fact recorded in the Board of Trade's annual railway 
return just issued is that, while the number of third-class railway 
passengers only increased in 1902, as com with 1901, by 
11,706,000, tramway passengers increased by 196,226,000. Last year 
the former totalled 1,080,625,000, while the tramway travellers 
aggregated 1,594,455,000. The total capital of the railways of the 
kingdom now stands at £1,216,861,000, and their net earnings last 
year were £41,629,000. 

Aston.—The District Council had a special meeting on Monday to 
consider the report of the Tramways Committee with regard to the 
electrification of the tramways in the district. The committee had 
considered two alternative schemes, and recommended that a double 
line of tramway be constructed along Aston-road from the city boun- 
dary, Aston-road North, and Lichfield-road, with а single line under 
the railway bridge at Aston Station, and a double line of tramway 
in Victoria-road from the Vine Inn to the Six Ways, the work to be 
executed by Mr. George Trentham, of Birmingham. The recommenda- 
tion was to negotiate for loans for the following purposes: 
purchase of tramways, £70,000 ; for work upon that evening. 
£32,500 ; for overhead equipment, £10,000 ; and coat of the electric 
generating station, £62,000. 

Newoastle.—At the last meeting of the Tramways Committee it 
was agreed to instruct Mr. Edge, the city engineer, to go on at once 
with the tramway extension from the corner of Olayton-street au. 
Westgate-road to join the Scotswood-road section at the cattle marker. 
The contract was let for the providing of crossings, etc., for this wor 
to the Lorain Steel Company for £1, on the distinct understan l- 
ing that they should be ready in six weeks. The question as to the 
extensjon of tramways via Doan-street to the Quayside was referred 
to the city engineer to report upon. It was agreed to convene a special 
meeting for Oct. 9 to take into consideration ted negotiations 
with the Tyneside Tramway Company for the proposed interchange of 
traffic. It was decided to extend the present line of rails from the top 
of Shields-road to Chillingham-road, 
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Berlin.—The Berlin correspondent of the Stan/ardd says that the 
Berlin Tramway Company has conceded a rise in wages to all ics 
employós, which involves an additional outlay of 275,000 marks per 
annum. The intervals fixed for the automatic advance to higher 
scales of wages have been considerably shortened. Nevertheless, the 
pay can hardly be described as ample. The drivers and conductors 
ате to receive £4. 15s. a month during the first year of their appoint- 
ment, and the maximum pay of £6. 5s. in the sixteeuth yoar of their 
service, It is true that the conductors earn a good deal of money 
besides their salary through the halfpenny ''tips" generally given 
them, not only by the well-to-do, but also by common people. The 
drivers get no tips, but every driver advances to the position of 
conductor after a certain term of service, 


Paris Tube.—A Paris correspondent states that an accident to the 
motor of one of the trains on the Paris Tube Railway on Tuesday 
morning caused it to come to a standstill in the Châtelet Station. The 

ngers had to leave the train, but the servico was resumed after 
a delay of 20 minutes. The opening of the Metropolitan Railway 
seriously affected the traffic receipts of the Paris Omnibus Oompany, 
and some of its services were even abandoned. The nervousness 
which the recent series of accidents has created among the public has, 
however, caused the company’s receipts to increase considerably, and 
there are ramours that some of the old lines may be restored, and 
notably that of the Hétel de Ville to the Porte Maillot, which was a 
favourite ride for tourists, since it took them along the Rue de Rivoli 
by the Tuileries, and then up the Champs Elysées and round the Are 
de Triomphe before reaching the fortifications. 


Handsworth.—The District Council are anxious to get their tram- 
ways questions settled without any delay. о are particularly 
anxious that the half mile now served by the British Electric Traction 
Company's steam trams shall be electrically equipped, so that there 
shall be a through service from the Black Country to the cable trams 
at Handsworth. The Council have decided to purchase the section 
from the British Electric Traction Company, and have offered £5,000 
for the old lines and tram-sheds, but the company want another 
£2,000. If the Council’s offer is not accepted, the matter will 
probably be submitted to arbitration, and another tantalising delay 
caused. Meanwhile plans are being prepared for the electrical equip- 
ment of the lines, and as soon as negotiations have been completed 
the work, which will entail an outlay of £15,000, will be commenced. 


Automobile Club Reliability Trials.—The fifth annual reliability 
trials of motorcars organised by the Automobile Olub were begun at 
the Orystal Palace on Wednesday, and will continue until the 26th inst. 
There is a record entry of no less than 130 cars, of which considerably 
over one-half are of British manufacture. A series of brake and dust. 
raising tests were conducted in the palace grounds on the opening day, 
and these continued yesterday. For the latter test quantities of flour 
have been spread out upon the race track, and, as the cars are driven 
over it, photographs of the cloud which is raised are made by the 
judges. To-morrow (Saturday) the long-distance runs of from 90 to 
150 miles a day will commence, the first ron being made to Margate and 
back. On the following seven days the motors will visit, in succession, 
Eastbourne, Worthing, Folkestone, Southsea, Bexhill, Winchester, 
and Brighton. In this way a total distance of over 1,000 miles will 
be covered by each car. 


Tramway Inspection. There is much that is valuable to be gained 
by anfinterchange of courtesies between municipal authorities who have 
the responsibility for the success of the local tramway undertaking in 
their own hande, The growing importance attached by outside 
municipalities to the electric tramway system 'of Liverpool is shown 
by the frequent applications made to the Corporation for permission 
to study the conditions under which it is conducted. On Sunday a 
сото 28 tramway officials from Leeds visited the city for the purpose 
of obtaining information as to how Liverpool manages its tramway 
affairs. They were courteously received by the general manager, Mr. 
C. B. Bellamy, who, with other officials, took them over various 
routes and through different generating stations, and fully explained 
to them the working and equipment of what is now acknowledged 
to be one of the most up-to-date and successful electric tramway 
enterprises in the kingdom. 

Bury, Rochdale, and Oldham Tramway.—In the report of the 
directors of the Bury, Rochdale, and Oldham Tramway Company, 
Limited, for the half-year ended Jan. 51 last it is stated that notices 
to purchase under the Tramways Act, 1870, have been given by several 
of the local authorities for certain sections within their respeotive 
districts, and Sir Frederick Bramwell, Bart., has been appointed 
referee by the Board of Trade. Ап interim working шем was 
desired by the local authorities, and a number of clauses, called 
Heads of Agreement," were after discussion agreed upon and 
accepted in writing by both sides. The authorities have since 
expressed a determination not to be bound by the heads of agree- 
ment but the Board are advised that a binding contract had been 
entered into, and should be carried out, unless an arrangement is 
mutually come to for modifying or cancelling it. They have taken, 
and will continue to take, such steps as they deem best to protect the 
Company s interests, both as regards the working agreement and the 
arbitration. 

Reading.—The following is from the Berkshire Chronicle, and we 
print it for what it is worth: ''In consequence of so many axles 
breaking, it has been decided to use only the outside rail in coming 
down and going up London.street, во аз to avoid the awkward curve 
of the inner rail at the top of the street. Scarcely a day has passed 
without at least one car breaking down through the axles giving way, 
and on some days two have done so, About 10 cars have been in the 
shed hors de combat every day of the week, and the strain is so great 
that both axles have been removed from some of the broken-down 

cars aud the good one placed on another car. These unfortunate 
series of accidents emphasise the arguments of those who have urged 


that more cars are needed. But it must not be ошонд that there 
is little room for more cars in the shed unless it is enlarged. Another 
suggestion of the ‘experts’ is that bogie cars are more suitable for 
the tramways, as there are so many sharp curves, and that if we had 
them the breakdowns would not happen. Whether that is so or not 
is for the real experts to decide.” 

Ashton.—4A motorman, formerly in the employ of the Corporation, 
was fined 7s. 6d. by the local bench last week under curious circum- 
stances. The charge against him was one of Mr us valuable 
property to serious injury." It appeared that on Aug. 21 the defendant 
on taking his car to the depdt at Moasley-road left the controlling 
handles on, and also left the mechanism controlling the current in 
such a way that anyone passing and touching the handles would have 
resulted in the car starting, with no doubt serious injury to property 
or life. On receiving the report, Mr. Coveney, the tramways manager, 
directed Inspector Davies to see the defendant and tell him that for 
his gross neglect of duty he would be reduced for a time to the position 
of conductor. Davies boarded the car near the Albion Schools, and 
rode down towards the bowling green. When spoken to the defendant 
said he had а good mind to chuck up the job. Davies told him it was 
nonsense, and some little discussion took place, the end of which was 
that the defendant picked ор his basket and walked off, saying Davies 
could take the car. By this time a number of passengers had got 
seated in the car. Fortunately Davies was able to take the car up to 
the depót, and another motorman was obtained to take the service. 

Erith.—The Tramways Oommittee reported to the last meeting of 
the District Oouncil that the Tramways and Improvement Bill had 
become law. The committee had discussed with Mr. Hawtayne the 
question of proceeding with the construction of the proposed tramways, 
and had considered the resolution forwarded to the Council by the 
Erith and District Tradesmen’s Association and the memorial ed 
by a number of ratepayers in support of such resolution. The com- 
mittee recommended that the whole question of tramways be con- 
sidered by the General Parposes Committee of the Ocuncil. The com- 
mittee, however, expressed their opinion that if it was the intention 
of the Council to pror with the construction of any part of the 
tramways forthwith, the following routes should be the first con- 
structed—viz.: part of tramway No. 1, commencing in Bexley-road 
at the boundary of the parish of Orsyford at Northumberland Heath 
by a junction with the Bexley tramway, along Bexley-road to Bexley- 
road Bridge ; tramway No. 2, along Pier-road ; part of tramway No. 3 
from the corner of Pier-road in a southerly direction along High-street, 
Crayford-road and South-road to the boundary of the parish of Cray- 
ford ; and tramway No. 8, along the new road through the Walnut 
Tree House estate. The report was adopted. 

Salford.—The Tramways Oommittee have prepare their report on 
the working of the Corporation tramways for the year ended March 21. 
It shows that the receipts were altogether £141,486. There were 
covered 3,380,590 car miles, and the cars carried 28.150,675 passengers. 
The monthly receipts rose steadily from £9,390 in April, 1902, to 
£13,127 in March, 1903. Whitweek in 1902 gave the highest receipts 
for any one week— namely, £3,632. In the 11 months before the 
period mentioned the number of passengers carried was 10. 352, 675 (or 
rather more than a third of the year's figures), the receipts £88,639, 
and the miles run 2,107.868. The earnings per car mile show little 
alteration, being 10°25d. in 1902-5, agaiust 10:09d. in 1900-1. The 
total expenditure for the year was £104,969. and this left a gross 
profit of £39,856. Out of this £26,865 has been applied to interest 
and sinking fund charges; £2,990 has been set off for reserve and 
renewals, leaving £10,000 to be contributed in aid of the rates. No 
special provision has been made for depreciation charges apart from 
the reserve and renewals fund. On March 31 the Corporation owned 
100 cars. The total electrical energy used during the year was 
5,370,434 units. On the same date there were 35 miles of track open 
in and 83 miles outside the borough. The average fare was 1:2d. 

Underground Electrification.—Last week we reproduced from 
the Financial Times an article contributed by a Railway Expert 
commenting upon the working of the Inner Circle by the two ownin 
companies, and contending that an interchange of rolling-stoc 
between the two companies would be quite impracticable because 
different systems of multiple-unit contzol have been adopted. That 
paper has sinoe been informed that this is not the case, and that the 
Circle traffic will in no wise be affected by this condition. The 
collector-rail equipment and all the parts of trains and tunnels affect. 
ing an interchange of stock will be identical, and not only the elec- 
trical trains of both companies, but also their steam trains and those 
of outside companies will run over the tracks during the period of 
electrification. As an example of this, the District steam trains are 
equipped with the Westinghouse automatic air brake and at the 

resent time the Metropolitan steam trains have the vacuum brake, 

ut this does not prevent interchange of stock. In the future the air 
brake will be end for all electric trains. A further invention of Mr. 
George Westinghouse, intended for use on railways generally, but 
more especially for electric railways, consists of an automatic coupling, 
which in one piece of apparatus takes the place of all the numerous 
connections required between electric cars—viz., the draw-bar, the 
buffers, the brake hose, and the several electrical circuits. The simple 
bringing together of the carriag-s automatically completes all connec- · 
tions necessary for the running of the train. Thus the time oceupied 
in making up and splitting trains will be greatly reduced, and the risk 
to the shunter in being compelled to crawl between and under carriages 
in close vicinity to electric circuits at pressure high enough to give a 
very severe shock is entirely abolished, 

South African Railways.—Mr. Hoy, chief traffic manager on the 
Central South African Railways, writes as follows on the subject of 
steam «v. electricity: ‘‘The success with which heavy locomotive 
engines are now being employed in these colonies, as well as in 
England, points to the maximum having been nearly, if not actually, 
reached. А 120-ton locomotive upom an 80lb, rail, on а $. біп, 
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gauge, is what would generally be considered a favourable result. If 
the locomotive limit has been attained, there are evidences of develop- 
ments in substituting 2 newer motive power upon lines where the 
nature of the traffio to be conveyed renders it possible to utilise 
electrical or other systems of energy. The employment of the 
heavy locomotive has its unquestioned economic merits, but it 
is an important consideration whether freight vehicles may not 
with advantage be equipped with their own motive power, either 
for individual or collective haulage The grade will always largely 
influence the value of the locomotive, but upon sections admirabl 

adapted for the use of electricity, the adhesive power may with 
advantage be abandoned for the energy attached to the vehicle itself, 
and thus overcome the resistance common to the present system of 
haulage. Whether the power to be employed be electricity or a com- 
bination of other forces, there can no longer be any doubts that upon 
short and busy lines steam can be superseded. If any section of rail- 
way in South Africa lends itself for advancement in this direction, the 
Springs-Randfontein length offer an admirable opportunity for the 
expansion of such scientific energy. The working of so many mines 
sidings might assure the success of a change in working. There isa 
farther guarantee of sufficient traffic within the section. I assume 
that electricity will supersede steam for passenger work along what is 
known as the Rand Tram Section within a measurable space of time. 
There are excellent opportunities for installing electricity, and of 
taking early steps not only to cultivate the suburban traffic, but 
to retain it. 

Snowdon.—4A local paper gives some interesting information about 
the scheme which the North Wales Power and Traction Company are 
pamoring for an electric light railway or tramway system in the 

nowdon district. The scene of the initial operations is Liyn Llydaw, 
one of the lakes on the slopes of Snowdon, where the River Glaslvn 
has its source. Here it is intended that the first generating station 
shall be situated. Important proposals have already been made by 
the company to a number of private firms and public authorities in 
the county, with a view to an extensive supply of electric power and 
light at iow rates throughout the district. Among the more impor- 
tant schemes under consideration are the construction of a light rail- 
way from Portmadoc, through Beddgelert to Rhyddu, to join the 
present narrow-gauge railway, which will then be extended from 
Dinas to Carnarvon, the whole line to be worked by electricity. This 
will not only bring Portmadoc and the county town into direct 
connection but will open up an independent line of communica- 
tion for North Oarnarvonshire with the Oambrian Railway system. 
It is also proposed to electrify the Snowdon Mountain tramroad to 
the summit, and to supply electric power to the quarries in the Nanttle 
Vale, the Gwyrfai district, &nd Llanberis. A further intention is to 
make the Carnarvon Corporation an offer which, it is alleged, will be 
far more advantageous to the borough than those recently negotiated 
with another company, the new offer, it is said, being calculated to 
save the town from 40 to 50 per cent. of the now contemplated outlay, 
while enabling the residents to get a supply of electric light at a much 
lower rate than was proposed under the other scheme. All the towns 
of the Menai Straits, including Beaumaris, Bangor, Menai Bridge, 
Port Dinorwic, and Carnarvon, are embraced within the scope of the 
contemplated operations, it being argued that if these towns combined 
in one common scheme for generating electricity by water power, an 
enormous saving would be effected in each. The supply produced at 
Llyn Llydaw will, it is alleged, be not only ample for these purposes, 
but will leave a residue available for working tramways in the future 
from Oarnarvon to Clynnog. Nevin, and Ebenezer, and from Talyfoel, 
on the Anglesey side of the Straits, to the surrounding villages in that 
county. 


LIGHTING AND GENERAL. 


Bo'ness.—The Town Council have acquired a site for a generating 
station. 

West Bromwich.—The Town Oouncil propose to expend £12,000 
in electric lighting works. 

Grimsby.—Sanction has been received to the borrowing of £7,000 
for the electric lighting extension. 

Swansea. — About £200 is to be spent in equipping the fever 
hospital with the electric light. 

Swansea.—The Mayor is to be invited to formally declare the 
telephones open at a date to be fixed shortly. 

Walton-le-Dale.—The Urban District Council have decided to 
apply for an electric lighting provisional order. 


Cromer.—The Urban District Council have adopted the Union 
Electric Company's ‘‘ Flame lamp for are lighting purposes, 


. Ince. — The Board of Trade will defer consideration of the question 
of revoking the Council's electric lighting order for 12 months from 
July 26, 1905. 

Dorking.—Messre. Ed mundson's list of the roads in which they 

ropose to lay mains is before the Electric Lighting Committee of the 
Urban Distriet Council. 

Southend.—An enquiry has been held into an application of the 
Town Council for sanction to borrow в further sum of £20,000 for 
electric lighting purposes. 

Berwick.—The draft of the contract with the Urban Electric Supply 
Company for the lighting of the streets will come before the next 
Council meeting for completion. 

Direct West India Cable Co.—A further dividend of 3 per cent., 
making 6 per cent. for the year ended June 30 last, is recommended 
by the directors in their annual report. 

Carlisle.—The engineer reported to the Electricity Committee on 
Sept. 1 that since the last meeting he had received seven applications 
for new lights equal to 240 8-c. p. lamps. 
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Chippenham.—The Town Council have resolved to apply to the 
General Post Office for а complete telephone service night and day. 
At present they are cut off to the world after 9 o'clock. 


Cowes.—The electric light is to be installed at once in Holy 
Trinity Church. ‘Instead of driving the organ by gas power, elec- 
tricity is to be the motive power for supplying the wind. 

Removal.—The Berliner Telephone Manufacturing Company, 
117, Queen Victoria-street, E.O., has removed to larger and more 
commodious premises at 200, Upper Thames-street, Е.О. 


Barry.—The District Council have authorised a deputation to 
consult with the South Wales Electrical ‘Distribution Company to 
consider the question of supplying electricity in the district. 


Kingswinford.—For the last two seasons the Council have been 
expecting the Midland Electric Oorporation to be ready to supply 
electricity for public lighting, and they are apparently getting im- 
patient. 

Rhyl.— The Council are raising a loan of £1,300 from the Public 
Works Loan Commissioners for street improvements and in connection 
with the refuse-destructor works, and £10,098 in connection with the 
electric light works. 


Whitehaven.—The Council have received sanction to borrow 
£2,500 on account of electric lighting. The original electric lighting 
loan was for 30 years; the last was for 10 years, and this one being 
for 25 years, will ease the burthen. 


Vienna.—A Laffan's wire states that an incandescent electric lamp 
trust has been formed by the most important manufacturers of Central 
Europe. The trust is made for a period of 10 years. A central depót 
for the sale of lamps will be opened. 

Derchester.—As a result of an interview with Mr. J. Enright, 
electrical engineer, the Electric Lighting Committee are of the opinion 
that without impairing the efficiency of the installation the cost could 
be considerably reduced on the first estimates. 


Wrotham.—At the last Council meeting it was proposed that 
a small committee be formed for the purpose of helping the Kent 
Electric Power Company to get a provisional order for the purpose of 
supplying the district with electric light. No action was taken. 

Islington.—Tho work of excavating for the extension of the 
electric arc lighting in the Canonbury district has been commenced, 
the first blow being struck in Petherton-road (Grosvenor-road end) 
by Mr. Councillor Samuel Lambert, chairman of the Lighting 
Committee. 


New Branch.—The British Westinghouse Electric and Manufac- 
turing Company, Limited, have established a new district office at 
Central House, New-street, Birmingham, under the management of 
Mr. G. K. Chambers, formerly contract manager of the British 
Insulated Wire Company. 


Walton.—The Urban District Council are in communication with 
the Weybridge Electric Supply Company in reference to the lighting 
of Walton. Ап Electric Lighting Committee has been appointed to 
go into the whole question of the policy to be adopted in regard to the 
provisional order recently obtained. 


Cambridge.—Messts. Handcock and Dykes, of 1, Victoria-street, 
Westminster, have been retained to advise on the subject of electric 
lighting at the University Library, where, owing to the value of its 
contents, very great care has to be taken for the prevention of fire. 
The Cambridge Electric Supply Company are, we understand, to carry 
out this contract. 


Stock Exchange.—&Applieation has been made to the committee 
to allow the following securities to be quoted in the official list: 
Metropolitan District Railway COompauy's £2,116,666 3 per cent. 
consolidated rent.charge stock, in lieu (partly) of the 44 per cenr. 
Ealing rent-charge stock and the 44 per cent. Fulham rent-charge 
stock now quoted. 


Llandudno.— The statement of the revenue account of the electric 
lighting undertaking for the year ended March 31 last shows that 
after making provision for the repayment of loans and interest there 
was а deficiency on the year's account of £368. This deficiency was, 
however, provided for out of the balance of £427 which stood to the 
credit of the undertaking at the commencement of the financial year. 


Cardiff.—Mr. Arthur Ellis, electrical engineer and manager, in his 
last report states that there are 868 private consumers connected with 
the mains, equivalent to 87,416 8-c.p. lamps, showing an increase of 
58 per cent. in the total connections a8 compared with the same time 
in the previous year. The estimated revenue in July was: for street 
lighting £400; private supply, £1,295. lis. Ad.; and in August: 
street lighting, £420. 3s. 8d.; private supply, £1,384. 3s. 


Coventry.—The Corporation Electric Light Committee have agreed 
to recommend that from Oct. 1 consumers be allowed the option of 
paying for current for lighting either according to the present system 
or at a flat rate of 44d. per unit, provided that the option is exercised 
for a period of not less than 12 months. Tke committee a‘so reoom- 
mend that from the same date energy for motive purposes be supplied 
at the present rate of 13d. per unit up to a consumption of 2,500 units 
per quarter, and of ld. per unit for all consumption beyond that 
figure. 

Carnarvon.—The Council have entered into а provisional agree- 
ment with the National Electric Wiring Company for an electric 
installation at Carnarvon, the Corporation providing capital to the 
extent of £17,000, and the company undertaking to construct the 
works and to maintain them for a period of years, repaying the Cor- 
poration annual instalments of ышы and interest on the loan, 
together with all profits over and above a specified amount. Since 
the Corporation made this provisional agreement the North Wales 
Power and Traction Company, Limited, had made an offer. The 
enquiry by the Local Government Board has been fixed for Tuesday 
next, 
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Devonport.—The Council have received sanction to loans of 
£9,650 and £19,272 for the purposes of the electrical undertaking, 
the former amount being in respect of works already carried out and 
the latter in respect of pro new works. Agreements have been 
concluded for the supply of electricity to the Royal Naval Hospital, 
Royal Naval Barracks, and Sir John Jackson's works. 


Lifts.— The Royal apartments used by H.M. the King last week at 
Doncaster racecourse. have been furnished with an electric passenger 
lift by Messrs. Archibald Smith and Stevens. The machine is a 
duplicate of that erected for the King’s personal use at Epsom by the 
eame firm, and was during the King’s visit under the care of Mr. 
Major on behalf of the makers and of the Doncaster Rice Committee. 


Huddersfield. — ои, are proceeding between the Golcar 
Urban District Council and the Electricity Committee of the Town 
Council for the extension of the electricity mains to that township. 
А deputation has decided to recommend the District Council to 
approve similar terms to those arranged between the Corporation and 

e Linthwaite Council subject to the mains being laid in the principal 
streets within two years from the commencement of the order. 


Peat Coal.—As a consequence of a number of experiments with the 
treatment of peat by electricity, а demonstration of а new patent 
proces is to be held shortly by Messrs. Johnson and Philli 

arlton. We are informed that the extraction of moisture is carried 
out quickly, and can be continued all the year round at comparatively 
low oost. А demonstration of the process on a large scale has been 
arranged, and we defer further partioulars until after that event. 


Glasgow.—The Council have approved a report of Mr. Lewis, 
stating that 54 lamps would be required to light Victoria Bridge, 
Main- street and Cathoart-road up to Dixon-avenue with electricity, at 
an annual charge of £756, with an estimated cost of erection of 
£1,245, and a probable charge of £324 for electric fittings. The 
annual charge of the 128 gas lampe in that district was £252. 15s. 5d. 
The consideration of the matter 1s to be continued. The estimates, 
which were before the Oorporation а few weeks ago, show a proposed 
additional expenditure of £3,000 for electric lighting. 


Pemberton.—Oables for public lighting and private-supply have 
been laid along a number of streets. The gas lamps have been taken 
down and pillars planted every 50 yards, as in the other parts of the 
district, and. the whole will be lighted in the course of а few days. 
The number of applications for current has considerably increased 
over the previous month, also the services connected, and it has now 
become necessary to run both the small sets nightly. The Nernst 
lampe on trial have during the month given very good results, and it 
is proposed to substitute them for the ordinary lamps slong Ormskirk- 


Royce, Limited.— We are informed that this firm have now com- 
pleted and started up new works at Trafford Park, Manchester, for 
the manufacture in quantities of dynamos and motors. The works 
cover a large area and include a fully-equipped ironfoundry. They 
are electrically driven throughout, have been expressly designed with 
a view to promoting rapid and economical production, and are equipped 
with a splendid selection of the latest automatic and other machine 
tools and labour-saving devices. The firm state that the resultant 
economy in the manufacture of their standard lines of machines has 
been such as to enable them to considerably reduce prices. 


Hindley.—A letter from the South Lancashire Tramways Company 
as to lighting by electricity of the clectric standards in Atherton-road 
and Liverpool-road came before the Oouncil last week. The following 
queries wiil be discussed at an interview which is to take place shortly 
between the Council and the company’s engineer: Will the company 
fix on the 81 poles electric incandescent lampe, light them, and keep 
them in repair? Will they make the connection between the cable 


and the nt poles to the lamps complete? Will they make good 
to the Oouncil’s satisfaction the road where they are compelled to 
cross ! Will they light the lampe from one hour before sunset until 


half an hour before sunrise for the 565 days? 


Finchley.—The electrical engineer in his last report states that 
the boilers had been under steam, and the brickwork was thoroughly 
dried. The engines, dynamos, ecc., were fixed and completed ready 
for the official trial, which would take place at au early date. Two 
sets had already been under steam. The battery had arrived on 
site, and was erected, and would shortly be ready for charging. 
Sufficient switchboard apparatus had been delivered to enable the 
eupply to be commenced, but there had been delay owing to difficulty 
in procuring slate of satisfactory quality. In accordance with instruc- 
tions, pipes were being laid to the proposed centre poles along the 
tramway track in the Great North-road. The electrical engineer has 
been authorised to purchase sleepers for the purpose of making-up a 
ro&d for cartage over the soft ground round the works at a cost not 
exceeding 850. 


Water Power.—4A project has been worked out by Messrs. Ohurles 
Gochrich, C. de Laoroix, and E. Zuber to utilise the power of the 
Bhine between Niffer and Ottmarsheim, near Muelhausen, in Elsass. 
A canal is to be constructed from the former place to the latter, a 
distance of 8km. to9km. The fall between the two points is now 
8°40m., and is to be increased to 10m., by means of a movable weir 
co of six horizontal iron tubes, each of 3m. diameter and 
26°70m. length, fixed into slots so as to be lifted in flood time. The 
minimum flow of water equals 500 cubic metres, and it is anticipated 
that 250 cubic metres could be used, and that they would produce 
25,000 h.p. It is proposed to distribute this power over 16 sets, com- 
posed each of a turbine direct-coupled on ite vertical axis to a three- 
phase dynamo. Half of the output will be conducted to Muelhausen, 
and the other half will be used for local power and lighting supply. 


London Gaszette.—The partnership herctofore subsisting between 
Frank Ashton Clayton and William Turner, carrying on business as 


electrolier and gasolier manufacturers, art metal workers, and general 
brassfinishers, at 2, Short-street and 25, City-road, Manchester, 
under the style or firm of Olayton and Turner, has been dissolved by 
mutual consent from June 13, 1903. The partnership heretofore 
subsisting between Henry Rossell and Hugh Rossell, carrying on 
business as electrical engineers and contractors, at 65, Alfreton-road, 
Nottingham, under the style ог firm of H. Rossell and Sons, has been 
dissolved from Sept. 8, 1903, by mutual consent. A first meeting in 
the estate of Edwin Ward (trading as E. Ward апа Co.), plumber and 
electrician, of 38, Osborne-road, lately residing and carrying on 
business at 108, Bevois-valley and 47, Lodge-road, Southampton, 
will be held at 3 p.m. on Sept. 21, 1903, at the Official Receiver's 
Office, 172, High · street, Southampton. 


Steam-Turbine Plant for Lighting.—The increasing demand for 
light and power at the municipal lighting station at Anderson, Indiana, 

.S. A., having rendered the present plant (comprising two belted 
generating units) entirely inadequate, two Westinghouse steam-tarbine 
generating units, each of 400 kw. capacity, are being installed, together 
with a 20-kw. exciter direct-connected to a Westinghouse standard 
engine. By the employment of turbines extensions to the power- 
house itself have been rendered unnecessary, the Spey of the 
plant at tho same time being largely inoreased. The additions 
consist of three 310-h.p. Stirling water-tube boilers, equipped with 
Roney mechanical stokers. They are being arranged to supply saturated 
steam to the turbines at 15010. pressure, all condensation being 
returned to the boilers by & steam loop and Holly gravity system. 
Surface condensers will be used, and as the exhaust will be free from 
oil, the condensed water can be delivered direct to the boilers as return 
feed. Three-phase current will be furnished by the turbo-generators 
at 2,200 volts pressure, 120 periode. 


King's Lynn.—The electrical engineer in his last report stated that 
since the previous meeting applications fur a supply of electricity had 
been recelved from two additional consumers for 46 lamps of 8 c.p. or 
equivalent, making & total of 16,210 from private consumers. He 
further reported that all the four boilers had undergone their thorough 
annual inspection by the insurance company, and they report in each 
case that there are no defects affecting their safety. It was intimated 
that the wire in the regulation resistance had perished, and that it 
was being replaced with a wire of another kind. The electrical engi- 
neer also reported that the factory inspector required guards to 
fixed over the flywheels of the two steam dynamos, and that he was 
having the work carried out. Messrs. Savage Bros. had written 
asking the price of one of the gas dynamos converted into a motor, 
He stated that the machine would give out when run as a motor about 
45 h.p., and a new motor this size would cost about £200, and 
suggested that it should be offered for hire to Messrs. Savage at а 
rental of £16 per annum, The matter was left in the hands of a 
small committee. The bo pr submitted the following statement : 
units generated, July, 1903, 18,149 (1902, 15.547) ; total units sold to 
private consumers (light and power), 8,638 (6,988); units sold at 
power rates, 4,919 (3.610); cost of fael, stores, repaire, and wages at 
Station, £100. 19s. 11d. (£107. Os. 7d.); cost per unit generated, 
1:554. (1:89d.) ; wages of lamplighters and outside staff, £19. 16s. 3d. 
(£21. 6s. 44.). | 


Swindon.—On the report of the electrical engineer as to the 
desirability of ereoting а refuse destructor in connection with the 
electricity station, а sub-committee was appointed last week to 
report. It-was resolved that the electrical engineer be authorised to 
fix a voltmeter in his private residence, at an estimated cost of 25s., 
for the purpose of indicating the supply pressure on the electric mains. 
The electrical enginecr was also authorised, in the event of receiving 
applications for the supply of electricity to & greater distance than 
20 yards from the electric mains, to extend the mains on the appli- 
cants giving an undertaking, to the satisfaction of the town clerk, to 
take & supply of electricity for the period of three years, which will 

ive an annual return of 15 per cent. on the cost of the extensions 
t was resolved that the scale of charges for recharging portable 
accumulators be as follows—namely: for recharging a four. volt 
accumulator, taking up to 20 ampere-hours, 9d. ; for recharging a 
four-volt accumulator, taking between 20 and 40 ampere-hours, 1s. ; 
for every 20 ampere-hours over and above 40 ampere-hours, Sd. The 
monthly report of the electrical engineer was as follows: Number 


of consumers connected, May 30, 40; equivalent in 8-c.p. lamps con- 
nected, May 30, 2,727 ; number of consumers connected, Aug. 26, 75 ; 
equivalent in 8-0. p. lamps connected, Aug. 26, 4, 280; horse-power of 


motors connected, Aug. 26, 554; estimated units sent out (31 days), 
Aug. 26, 7,695; applications in hand, Aug. 26, 19 consumers, equal 
to 1,500 8-c.p. lamps. 


Morley.—The last statement of accounts of the electricity under- 
taking shows some improvement upon that for the previous year, for 
шоп there has been an increase їп the expenditure there been 
more than a corresponding increase 1п the receipts. The expenditure 
showed the cost of generation of electricity to be £1,092. 11s. 10d., 
which included £476, 1s. 10d. for coal ; £213. 11s 4d. for oil, waste, 
and engine-room stores; wages at the works, £514. 7s, 9d.; repairs 
and maintenance of buildings, £21. 17s.; machinery and plant, 
£66. 13s. 11d. The distribution of electricity cost £146. 19s. 44d.; 
public lighting, £49. 1s. 5d.; rents, rates, and taxes, £99. 13e. 4d.; 
management expenses, £378. 168. Ad., of which £292. 2s. 8d. was 
salaries of engineer and assistants ; and special charges, £19. 12s. 10d.; 
the total expenditure amounting to £1,786. 15s. 14d. The receipts 
included £1,564. 15e. 5d. by sale of current; £346 from public 
lighting ; £53. 1s. 6d. from meter rentals ; £22. 9e. 2d. miscellaneous 
receipts ; and £154. 12s. for supplying steam for heating the baths ; 
a total of 21,940. 18s. 1d., leaving a profit of £154. 1s. 114d. In 
addition, however, there has been £1,021. 13e. 8d. paid for interes t 
and £756. 35s. 8d. transferred to the sinking fund. The capital account 
shows an expenditure on tho works and mains to date of £25,51- 
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8s. 9d., and there is in the sinking fund £3,489. 14s. 2d. Mr. Ellis 
in his р states that the output of electricity during the four weeks 

ding July 12 was 5,645 units, against 3,831 units the corresponding 
period of last year. There had been 195 lamps connected during the 
month, the number of lamps connected to date being 10,497. 


Felixstowe.—Mr. Wilson, the consulting electrical engineer, 
reported at the last Oouncil meeting on the respective merits of gas 
or steam plant for the extension of the electrical station. Mr. Wilson 
said his own view was that, so far as the Council’s immediate require- 
ments were concerned, it was not & matter of importance whether gas 
or steam were used ; but if in the future the demand increased to such 
an extent that they had to put down engines of double size, it became 
imperative that steam should be used. Mr. Prentice was naturally 
anxious to reproduce the gas plant, and his reason was very obvious, 
He had a gas plant 5 for some time, and his men 
understood the working of it. But the way in which Mr. Prentice 
proposed to increase the plant was to his mind а method absolutely 
impossible from the point of view of the Council. Of course, they 
were liable to get into difficulties with regard to smoke and vibration 
if they used the present style of gas-engine. In view of this it was 
proposed to put in vertical reciprocating engines, but there was no 
engine on the market which in practice achieved the results guaranteed 
It seemed to him, therefore, not right that the Council should go in 
for something which had not got beyond the experimental stage. 
Messrs. Fielding and Son, of Gloucester, however, were willing to give 
every opportunity for testing ene of their engines, and if it was not 
satisfactory they would take it back and let it be used on the hire 

for six months. From the Oouncil’s point of view that was 
not satisfactory, because for the purpose of the gas-engine it would be 
necessary to acquire a gas producer, which could not be returned in 
the event of the engine proving unsatisfactory, and the Oouncil would 
be bound to continue the extensions in gas ins of steam. His 
conclusion was that the capital expended and working expenses would 
be less in using steam for the extension. If the Council were in agree- 
ment with him on this point, he would ask them to instruct him to 


кшмге ifications and obtain tenders for a compound high-pressure 
00-kw. (200-h.p.) engine, with all necessary boilers, additions) build- 
ings, etc. The shaft would burn smokeless coal and consume its own 


smoke, The Oouncil decided that steam be the method adopted. 


Ayr.—For the first time since the introduction of the electric light, 
n years ago, last year’s account closes with a credit balance 
of , which has been placed to the credit of the police rate. With 
v ape to motor charges, it has been agreed that & universal charge of 

per unit should be made, with а minimum charge of £2 per 
annum ; supplies in large quantities to be a matter of agreement with 
each consumer. Consumers wil be required to meet the wishes of 
the Corporation re Tip in hours of use during the winter season. 
The Ailsa Shipbuilding Oompany, Limited, are to be supplied at the 
rate of 13d. per unit for all units consumed from a minimum of 25,000 
up to 40,000 units per annum, and 14d. per unit for all units con- 
sumed if the consumpt lexoeeds 40,000 ynits ; an agreement is to be 
entered into for a supply for at least five years. In the event of an 
agreement with the company being arrived at, the present cable will 
be extended at a cost of about £350. The annual report of the burgh 
electrical engineer (Mr. Roland Marshall) states that the total number 
of consumers connected up to the end of the year was 681, as against 
a total of 530 last year, thus showing an exceedingly satisfactory 
increase of 151 for the year, and representing an increase in the 
number of lamps connected amounting to 4,080, as against 2,746 last 
year. During the year three motors, equal to a total of 114 h.p., were 
connected, bringing the total number connected up to eight, having а 
total equivalent horse-power of 28:5, and 26 additional arc lamps and 
six incandescents, making a total of 121 arc and 155 incandescent 
public lampe. During the year there has been no hitch in the supply 
of power to the tramways, and they have been supplied with 335,842 
units. The following tigures were added: Number of units sold— 
private guung = -05 253,332, 1901-02 192.555; public lighting, 
424,600 (550,560); power (included in private lighting), 14,462; 
traction, 335,842 (132,405)—total units sold, 1,014,774 (655,518) ; 
maximum load, 548 kw. (387 kw.) ; coal consumed, 7,300 tons (4,963 
tons); price paid for same, 7s. (6s. 8d). In connection with the 
total units sold, it is interesting to note that the station 
supplied some 200,000 units more than any other town in Great 
Britain having the same population. The following was the financial 
result: capital expended, 1902-03 £83,510, 1901-02 £78,999; revenue 
from private lighting, £4,864. 5з. 4d. (£2,765. 6s. 4d.) ; revenue 
from public lighting, £3,546. 15s. 4d. (£2,147. 10e.) ; revenue from 
traction (eight months’ run), £1,950 бз. 6d. (£827. 103. 7d.) ; revenue 
from other sources, £249. 7s. 9d. (£233. 9s. 3d.)—total, £10,610. 
108. 114. (£6,973. 16s. 2d.); total expenditure, £5,884. 2s. Id. 
(£4,483. 3e. 9d.) ; gross surplus, £4,726. 88. 10d. (£2,490. 12s. bd.) ; 
interest and sinking fund, £4,425. 138. gd. (£3,247, 4s. Id.); £300. 
15s. 1d. net profit (£756. 11s. 10d. deticit). 

Erith. —With reference to the application of the Council for sanction 
to the borrowing of the sum of £20,000 for electric lighting purposes, 
stating that the Local Government Board have decided to comply with 
the application so far as it related to the borrowing of £19,753, the 
committee have also considered the report of Mr. Hawtayne, the con- 
sulting electrica] engineer, upon the advisability of providing addi- 
tional plant at the electricity works. Included in the further loan 
of £19,755 sanctioned is the sum of £5,000 for additional plant, made 
up as follows: one 10,000lb. evaporation boiler, including foundations 
and brickwork setting, £1,400 ; one 300-k w. steam alternator, includ- 
ing exciter and foundations, £3,000; pipework for above, £320 ; 
switchgear for steam alternator and cable connection, £280. The 
maximum load at the electricity works up to the present time has been 
130 kw., and Messrs, Oallender’s requirements will bring this load up 
to about 200 kw. There are, further, some 2,000 8-c.p. lamps waiting 
to be connected, which will represent another 35 kw. on at one time, 


во that it is anticipated that the maximum load during this winter 
will at least reach 250 kw. The capacity of the plant at present 
installed, not allowing for any spare plant, amounts to s 
or, in other words, if the above load is reached during the 
winter there will theoretically only be 100 kw. in reserve, but 
in practice to do the 250 kw. it will be necessary to run 
the two 150-kw. sets, and if one of these breaks down there 
will only be 200 kw. available to meet the above requirements. 
Mr. Hawtayne recommenda, in view of the future possibilities of the 
electricity undertaking, taking into consideration the tramways as 
well as the lighting and power loads to be anticipated, that additional 
plant of 500 kw. capacity should be installed in place of the 500 kw. 
included in the above estimate, the estimeted cost of the larger plant, 
including additional condenser, amounting to £8,250. As the ques- 
tion of the size of the additional plant to be installed is in Ayres 
degree dependent on whether the Council will proceed forthwith with 
their tramway undertaking, the committee recommends that this 
matter of additional p ant be considered by the General Purposes Oom- 
mittee of the Council, when the question as te proceeding with the 
tramway has been decided. The committee has received a full report 
from Mr. Hawtayne upon the transformers, particularly as to the 
causes for the breskdowns which have from time to time taken place. 
Mr. Hawtayne states that after carefully considering the full history 
of the case, he does not feel justified in altering his original opinion 
that the of tranaformer as installed at Erith is upon the whole 
the best obtainable. The supply of current to Messrs, Callender's 
works was commenced on the Hin ult. The committee recommends 
that an ornamental iron kiosk be erected for a transformer station on 
the site of the drinking fountain, and that the surveyor be instructed 
to submit plans and estimates for such building. The committee have 
also instructed the resident electrical engineer to proceed with the 
wiring and fittidg of the Erith mortuary for electric lighting, the same 
to be connected for the present to the public lighting main. 


PROVISIONAL PATENTS, 1908. 


Serr. 7. 

19200. An automatic lifeguard to be applied te electric 
tramcars. Harry Lambelle, 5, Grosvenor-terrace, Middles- 
brough. (Complete specification.) 

19949. Electric controlling apparatus. Carl Ewald Schönfelder, 
27, Ohancery-lane, London. 

19250, Improvements in telephone receiver holders. Arthur 
Joseph Briggs, Fife House, Kingston-on-Thames. (Date 
applied for under Patents Act, 1901, Sept. 6, 1902, being 
date application in United States.) (Complete specifica» 
tion. ' 

19251. Improvements relating to electric telegraphy. Sidney 
George Brown, 45, Southampton-buildings, Ohancery-lane, 
London. l 

SEPT. 8. 

19291. Improvements in the electric extraction of sodium, 
potassium, and the alkaline metals. Edwin Thornley 
Parker, Lea-road, Wolverhampton. 

19319. A oell recorder for use in electric light stations and 
other places. Arthur James Abraham, 37, West Nile- 
street, Glasgow. 


19363. Improvements in or relating to electric insulated 
cables. Henry Robert Garrard, 6, Lord-street, Liverpool. 

19866. Process relating to the reducing of metallic compounds 
and the fusing of metals, in particular of nickel and 
iron, in the electric furnace. Charles Denton Abel, 
Birkbeck Bank-chambers, Southampton-buildings, Chancery- 
lane, London. (Siemens und Halske Aktien-Gesellsch 
Germany.) 

19367. An improvement in the insulation of electric con- 
ductors. Edward Lawley Pinching and Walter Henry 
Walton, Birkbeck Bank-chambers, Southampton- buildings, 
Chancery-lane, London. 

19368. An improvement in the electrode deposition of copper. 
eee Parkes, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. | 


SEPT. 9. 


19399. Improvements in pipo sockets or couplings, mere 
especially for the purpose of facilitating inspection 
when used with pipes which contain eleotric wiring. 
Ernest White and James Waldron, Prince’s-chambers, 
Welverhampton. (Oomplete specification.) 

19419. Improvements in high-frequency electrical appliances, 
Leslie Bradley Miller, 93, Hatton-garden, London. 

19427. An improved mechanical electrical switch for use en 
tramways and light railways, worked on a surface- 
contact system. Joseph Patrick Trumble and Thomas 
Meredith Trumble, „ Romford-road, Forest Gate, 
London. | 

19437. Improvements in raising and lowering electric aro 
lamps. William Anderson Brown, 40, Obancery-lane, 
London. 

19449. Improvements in apparatus for reducing or preventing 
the production of sparks at the collectors of dynamos 
and electric motors, Reny Thury, 45, Southampton- 
buildings, Chancery-lane, London. (Date applied for under 
Patents Act, 1901, Oct. 16, 1902, being date of application 
in Switzerland.) (Oomplete specification.) 
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24330. ды for the generation and applieatien of 
electric currents for electrolysis, Elmore. 
94711. Magnet coil spools. Carolan. (General Electric Company. ) 
28443. Secondary electrodes for electrolytic apparatus, more 
especially intended for use in the mannfacture of 
chlorates. Imhoff and United Alkali Oompany, Limited. 
28523. Electric accumulators. Haddan. (Вос. Francaise de 
l’Accumulateur Tudor.) | 
1903. 
Terminals for secondary or electrical storage batteries. 
Tunbridge. 
12801. Electric meters. Compagnie Anonyme Continentale pour 
la Fabrication des Oompteurs А gaz et Autres Appareils. 
1901 applied for under International Convention, Oct. 4, 


19454. Operating vapour electric lamps from alternating- 
current source. Ezechiel Weinthaub, 111, Matton. garden, 
London. (Date applied for under Patents Act, 1901, 
Oot. 18, 1902, being date of application in United States. ) 
(Complete specification. ) 

SEPT. 10. 

19491. Improvements in and relating to arc lamps. Charles 
Edwin Foster, Edwin Rudolp Grote, and Milton Victor 
Ely, 165, Queen Victoria-street, London. 

19492. Improvements in apparatus for controlling and 
operating the points of electric railways and tram- 
ways. John Garside Lees, 8, Quality-court, Ohancery- 
lane, London. 

19513. Improvements in and relating to underground current 
conductors and surface rail contacts for eleotric 
street railways. Anton Kuchinka, 72, Oannon-street, 
London. e 

19520. Improvements in alternating-current electrical appa- 


1881. 


13983. Induotien coils. Splitdorf. (Date applied for under Inter- 
national Convention: April 8, 1903.) 


14940. Device for indicating the exceeding of specified speeds 


ratus. Charles Fenton Scott, Westinghouse-building, 
Norfolk-street, Strand, London. (Date applied for under оп dynamos, motoroars, and the like. Neuberg. 
Patents Act, 1901, Sept. 13, 1902, bein date of applica- | 15888. Magneto-electrio igniting apparatus for internal- 


combustion engines. Koos. 

Electromagnetic brake for electrically-propelled cars 
of tramways and street railways.  Seggel. 

Apparatus for soldering armature leads to commutator 
bars. Wirth and Beech. (Date applied for under Inter- 
national Convention, Oct. 22, 1902.) 

Holding devices for the collecting brushes of electrical 
machines, Brewer. (Elecktricitüts-Gesellschaft Alioth.) 


SSt 
COMPANIES’ STOCK AND SHARE LIST. 


tion in United States.) (Complete speci cation.) 

19531. Improvements in systems of 5 dis- 
tribution for railways. Charles Felton Scott, Westing- 
house-building, Norfoik-street, Strand, London. (Date 
applied for under Patents Act, 1901, Sept. 13, 1902, being 
7 ‘a application in United States. (Oomplete specifica- 
ion 

19522. Improvements in rotary electric machines. Бо 
Ohitty, Westinghouse-building, Norfolk-street, rand, 
London. 

19524. Improvements in manhole terminals for conduit 
sections. Guy Moore Gest, 40, Chancery-lane, London. 
(Complete specification. ) 


159932. 


16653. 


16808. 


$4101. Methods of and apparatus for transforming electric 


19540. Improvements in electrically operated and controlled Amount 
railway signals Robert Drury Peters and Hjalmer Name. paid, Last price 
Andrew Ellingson, 18, Southampton-buildings, Chancery- | Ggmmereial and Industrial.— £ £ 
lane, London. (Complete spe sification. ) Electrical Co., 5 А Pref. Мов, 1-70,000 1 d 
19547. Improvements in or relating to the magnetic excita- | Aron Electricity Meter p.c. Oum. Pref. Shares, 1. 126,000 Iu. H 
tion of synchronous, alternate, and three-phase | British Insulated and Heliby sby Cables, Ord., 1- 100,000 Yves 5 .. £ xd 
= шасын i William нше Thompson, 322, E gee cont lates Ses ue vac —ͤ—ͤũ V Ө D n у 
ig olborn, London (Berlíner-Mascbinenbau-Aetien- British T oii st Mort. Deb. Ai 
Gesellschaft vormals L. Schwartz opff, Germany.) (Сот. Stock, Red. . 1 m я еы ну л pe 100 .. 104-106 
plete specification.) Britian ОГУЗ + Elec. and Manur.,6 per cent. Pref., 
19533. Improvements in and relating to printing telegraph | — — r cent, rte V0 105.10 
apparatus. Henry Oasevitz, Birkbeck Bank- chambers, Brush Electrical „Nos. 1-106,731 2 + 
Southampton-buildings, Chancery-lane, London. (Date pe CN 1 т cent. VVV io an 
applied for under Patents Act, 1901, Sept. 11, 1902, жей ont аа поа ы ры ЫЫ 10 . 8590 
being date of application in France. . (Complete specifica. Callender's rt Babio De CCG m К n 
ов) — - = em S pl xu 
19633. Improvements in apparatus suitable for detecting | 5 per cent, Debentures ........................-. 100 100-184 
electric, Hertzian, or similar waves or currents, | Len and Swan United, . 4, preety 61017125 — —?Ræ— ALES. 
John Reed Fothergill and Henry Fothergill, 46, Linooln’s- 5 per cent. Ребепїлгез.......................... 00°. d 
inn-fields, London. 4 pot cent. Deb, Stock, Rede . 100 .. 72-77 
Serr, 12. Blectrio 5 со 1 to 112,100......... D : d 13 
19057. Improvements in and relating to the working of : с! Per den Perp. ^ . СҮТ 100 2 95101 
erran m r cen 8 о oe 
alge cont a ge on 5 go ? 5 General Misoa compe ee cont Cum. Pret... 10 .. 3.10 
ays. illiam James Stewart, , ucnanan- cent. 186 Mort. Deb. Stock ................ 100 -100 
Street, Glasgow. W. T. He 1 5 Telegraph W Works. 9 e б річ 
19705. Improvements in turbines. Willans and Robinson, үт сы ле Jͥͤ cM I жаа i a 107411 
Limited, and Matthew Henry Phineas Кіз] Sankey, 24, | India Bubber, er, Gutta Perche, a and Telegraph Works ...... 10 184-184 
Southampton- buildings, Ohancery-lane, London. _— 4 per cent. Debenture s 100 . 1 
Parker, Thos, еве ороп оч V i А IS 
: = поса а r e . 100: 108 
COMPLETE SPECIFICATIONS ACCEPTED. 5 
ч, Electric Lighting and Supply.— 
To be published Oct. 1, 1908. tha zi Ы 1,801-101,00.. 1 н, 
1902. — $ оне Stk. Oerta., and Conv. .... 10 — 18 
19366, Electric cable conductors. Hitch. Өе 44 per cent. Cum. Prel.. 7 56. ig. bb ..... 10 o] ne 
10573. Contact shoes for electric railways. Lake. (General 1 5 an сш EON ad Bret., 15,001.22,500 18 191 
Eleotrie Oompany.) Brom! t) Hlectrio Light and Po бо. f per cen t < 
19579. Process and apparatus for the detection of short- i "ir iin Stock, gs .. 985 dd Sot . 100 .. 102-106 
circuits in electric batteries. Beckmann. nen d Det cent, аыр m ain "ые 
$0393. Electric switches. Oodd. Calcutta Electric zic Supply Corp., , Ordinary, Nos. 1-40,000.. 5 — 6.0 
90656. 5 =. e" Cambridge Rita Supply бошрапу, 1d. £10 Ord. `. x - 8 i is 
20656. tehes and connections for с curren ve 
circuits. Addenbrooke and Robinson. Central Electric pm та, L4 pet Sent. scons нани Stock d “ n 
£1267. Secret electrical interrupter. Zay. 44 e cent. Cum. Pref. ........................ 5 .. 
i394. Rlectric lampholders. Chalmers, — dir Undertaking ario Gus ie ait 6 2o M, 
29957. Construction of electric switch. Schulz. Chelsea Electriatty Sup ly реше че нышат ras 15 «s 103711 
23114. Storage and other batteries, Niblett. ону of Lenton, Ordinary . . .. . . ...... . .... Lo aon 
83115. Current or charge meters or indicators и ew chiefly S par сЕ 8 йек Е it — 3 
in connection with storage batteries. iblett nt. 2nd Deb. Stk. 5 t. (all pd. „ 102106 
$3151. Battery installation for submarine boats. Lake. County of куб а= а and Brush Provincial, n MS $e 22 i 
23560, Trolley gear for electric traction. Bushell. cir T up 
$9940. Electrical influence machines. Eckstein and Coates. Edmundsons’ Electricity Corporation, OPADATI, 1-50,000.. 6 .. 64-7 
6 per cent. Cum. Pref. .......................... «i 105410 


energy. Carolan. (General Electric Oompany.) 

84179. Conduit system of electric traction. Galloway. 

240296. Process for obtaining metallic sulphides in clectric 
furnaces. Bronn. 

24644. Field magnets of dynamo-electric machines. Burleigh, 


yere 7 cent. First Mart, DBB ĩ E 100 
женис Co. of Aust., Ld., 6 p. c. Cm. Pf.,1-30,000 6 
5 per cent. Debenture Stock: ed, 100 
Folkestone Electric Su apply, 1 


4 pe per cent. 
Hove El 0 БЫНА, н eb, B ed. 1-15,000 .......... 
Kensington ridge Elec. Lt. Ltd, Ord., n Т 


. Stock Red. .......... — 
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Amoun 


t Amount 
: | Name. paid. Last price. Name. paid. Last price 
£ £ а s 5 £ 
Kensington and Knightsbridge and N orang Hil ........ 100 .. 105-106 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 .. 13 
{Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 . 98-103 6 per cent. Om. Pf., 30 001-60,000 "———— — 10 „ 1f 
London Electric, Ordinary .............................. D .. -24 5 per cent. Perpetual Debenture Stock . ..s...... 100 .. - 
„( per cent. РгеЇ............................. . 6 . 53-6 Kd Buenos Ayres and Belgrano Tram., Ord., 1-100,000 .......- b n 
— —- $ percent. lst Mortgage Debenture Stock, Red... 100 .. 100.102 '* A" per cent. Qm. Pf, 1-40,000 .............. 5 .. 
Metropolitan, Ordinary zz 10 .. 174-1 '" B''6 per cent. Om. Pf., 1-27,500 .......... DIN tae Mx 
——-'4 percent. First Mortgage Debenture Stock .... 100 .. 108-11 5 per cent. Deb. Stock, Red.... Ss... 100 .. 107-110 
I ber cent. Mortgage Debenture, Red. .......... 100 .. 97-100 Prov. Cert., all pal 100 .. 99-102 
Wewcastle-upon-Tyne Blectric Supply, Ordinary.......... 5 .. 88 101 Cape Electric Tramways, Nos. 1-480,000 .................. l .. ё 
preference ee e 4 .. 100105 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 
Notting Hill Electric Lighting .................. ...... 10 .. 15-14 4 per cent. lst Mortgage Deb., 1-5,000 (1917) .... 100 .. 99-1 
per cent. First Mert. Bobs., Nos. 1-500(Reg.) . 100 .. 99-102 Colombo Electric Tramways and Light ing, 5 per cent. lst 
Oxford Electric, Ordinary, 1-96 and 407-14,510 e ЫР 5-54 xd Моше Debenture Stock, Red. .................... 100 .. 102-105 
——— per cent. Debenture Stock ........... (— 100 98-101 Oork Electric Tramways and Lighting Co., Ordinary...... 10 .. 13-14 
Royal Electrical Company of Montreal, 44 per cent. First 5 per cent. Cum. Pref. .......................... 10 .. 11-18 
Shares Mortgage Debeutures ........................ 100 .. 100-102 Debentures .............................. ...... 100 .. 99 
Smithfield Markets Electric Supply Ltd., Ord.,1-12,000.. 5 .. 54-33 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. 32415 
4 per cent. Debentare tock .................... 100 88-80 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 15-16 
3outh London, Ordinary ..................... „ Бб. У per cent. Mort. Debs., 1-5,000, Red 100 .. 9497 
dt. James's and Pall Mall, Ordinary, 101-20,080 .......... 5 . 154164 Imperial ways Огайїпагу............................ all .. 
7 per cent. Pref. ............ — Cra deus 5 .. -9 6 per cent. Cum. Pref. ................... RT is all. 144-1 
— т cent. pes: Qus Paru iens a .. 98-101 Я " n per cen’: Deb Stock .. “a Light 555 100 „ 112-11 
Electric Supp! bs ary, 8-50,007 ............ 8 ale o ane c Tramways an ng, 5 per cent. 
Оке ы 5 per cent. Cumulative Preference, 50,001-80,000 5 .. Cum. Pref., Nos. 50,001-60,000 —2—ͤ—t- QQ—— N 85s. Уч 
Westminster, Ordinary ........................ —＋—＋*—2ͤ D. 151 4 per cent. Debenture Stock .................... 100 .. 92-8 
——— 5 percent. Oum. Pref., 110, 101-138, 25111111. 5 6-6% Kidderminster and District Lighting and Traction, Pref... 6 .. 117 
London шша 10 7 5 т Penis Qum Fret, EN 10 ee и 
per cent. 1s . Db. 8toc 5 ә 
Electric Raliways.— Metropolitan Electric Trams., Deferred, 1 0 001-1,814,016 1 .. 316516 
| : per cent. Cum. Pref.,500,001-814,016............ " ° 
Central London, Or . | New General Traction, Ordinary .............]уү 92 H 
— di M ' deferred ............... qm 100 .. 100.103 Pp V in oe 88.93 
— | p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 .. 115-118 oi per cen : коп gage eben ares, -1,713 (Regd.). O ae т, 
Olty and South London, Consolidated Ordinary ... . . . . 33 rate %%% ү з о uit 
„„ r 100 — 127-130 Perth Elec. Tramways (W. A.) 5 per cent, 1 Mort, Deb. Btk. 100 .. d 
D 8) ̃ . . 100 126.125 Potteries Electric Traction, Ordinary, 20,001-40,000 ...... 10. 923 
„ " " Ol) oQQ........ 100 . 125.128 б per cent. Cum. -20,000 ............. es. 10 .. 9-10 
55 "head, 6 per cent. Prei ta 13-134 44 per cent. Debenture Stock.............. . . 100 .. 105-106 
CC ͤ UTE South Lancashire Electric Traction and Power Оошрапу— 
4 per oent. Mortgage Debentures, Red., 1-1,700.. 10 — 108-104 101189 6 per cont: Referees: . . ... 1 1 
Waterloo and Olty, Ordinarỹ (( = ——— £528,093 44 per cent. Debenture Stock 100.6. 180 p.. 
Electric Tramways.— А n Telephones.— 
1-260,007 6 6 % „%%% „%%% %%/0%— Lů „%%% %%% %„%„ „ „%%% „6% ow * 
Anglo-A lee 6 per cent. Debenture Stock, 1888.... 100 .. 1251 National Telephone, Preferred ..........—............. 100 w 100008 
Blackpool and Fleetwood Tramroad.............. esee, 10 . 134-149 Peterved оби У зн сезер 15-14 
Brisbane Tramway Invest., Lim., Ord., 1-75,000 ........ e 5 . 2-5 рег cent. Cum. First T ag Суга 
—— 5 per cent. Cum. Pref., Nos. 1-75,000 ............ 5 — 44 —— 6 рег cont. Cum. Second Pref, _.................. 10 „ 
—— 44 per cent. Deb. Stk., Red., Prov. Certa. all pd. 100 .. 101-1 b per cent. Non. Cum. Third Pref. .............. ue 9785 
British Columbia Electric Railway Co. Ord., Мов. 1-20,000 100 .. 77-30 ==== SE percent, Deb. Dusk Bau ridens е шш МӘ (е БУ. 
——- Non.Cum. 5 per cent. Pref. Noa. 25.001 26.000 .. 100 .. 91-94 ver cent. Deb. Stock, Reet 18 115 
A percent. 1st Mt. Debs., Nos. 1-6,250, of #40 each 40 104-106 p.c, Orlent d Telephone and Electric Company — = — — = = = =. 13/16-15/16 
———] —ͥ——̃ͤůůñ——————— ö—9—ü——. ———5ßrĩ—5ß5ßßß—ßß5ß5ß5ß5ß.—ß5:ö:ð — 
€ 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or 5 Accounts for past year. | C 
week | decrease, Dn. D * 4 Бе 
Line | н "c = : = 
s Current Total Passengers Car miles as- ar e of | mile. 
Ending 1905, 1902. Week. a 1905. | 1902. Ending receipts carried. run. s'nger mile, | track. | 
S { | : 557 6 fu] 2 | 9,0 15 94,641 | 098 | 1502 TUE 
2 88 Sep. 12 1,255 1,087 167 + 2,550 194 17 May 5) 37,931 ‚099,7 794, . . d | , 
88 еер ы "T 5 273 294 21 E... 884 -B 6“ Sept. 25 12,503 | 2,979,276 | 290,099 | 1-00 | 10°34] 1,560 | 4°7 
‘TAMWAYS ........ „ 13| 5,138 | 5,088 |+ 50 + 8,234 | 64 64 — — — — — = — 
—— — * "ын M o 926 975 + 23 T 452 24 24 March 25a 40,964 7,254,106 826,558 1:56 11:87 | 1,705 744 
Blackpool Corporation „ 10| 1688 | 2,183 — 495| — 118 | 17) 163 „ 51211168 | 6,169,121 764,445 |152 | 106 — E 
Blackpool-Fleetwood Tramways! „ 12| 1,141 | 1,495 |- 354 48 | 164| 16 Dec. 31| 30,923 | 2,049,677 584,989 |362 |1268 | 1,932 | 699 
Bolton Corporation ............ „ 13| 1.827 | 1,566 + 261 + 6,077 | 38 | 25 | March 51 85,704 | 17,761,605 | 1,896,247 |115 |1075| 5,450 | 587 
Bournemouth Corporation » 10| 1,391 — — -— 100, — — — | — т = Y. D ME -—- 
desi ovas „ 13| 3,806 | 3,431 372 +10,886 | 41 — — == — — — — -- — 
F „ 13 1.010 1.0 — 25 + 5,01 % — | „ 30 — | 10,432,508 | 1,031,928 |100 |1010) — | — 
Bristol Tramways Company .... „ 11 5,140 5,160 | - 40 — 514 513 Dec. 31 223,480 | 41,192,899 | 5,724,114 |130 | 9°38) 4,548 — 
Burnley Corporation 12 356 764 | + 182 аасы = m — = r3: = ee zm жы ry 
Burton Corpor stion e*t nn г = "2 ў z — - е — | Уй 
Cardiff Corporation „6e 6 „ 6 „ „ 6 о о T 12 2.095 1,705 + 590 5 - Е э ac 4 zy , ЖИ 2 * жа 
етае rs Company 12 214 201 | 9% | — es B > es 2,216,583 320,129h | — | — а | Саш 
8 aar sdg eee „ 12| 5,537 | 6,137 |< 600| 2.548 € „ 31,567,225 | 45,305,110 | 1,276,971a | 1:87 656 59,076 | 356a 
City and South London Railway „ 15 2,632 3.09 397 3,458 63 „ 51165,005а 19,069, 519а — — — — | — 
) any ... 10 653 907 | - 2:4, — 1,800 - — r = = - 212 
orim eee ee a | 1-23 March3lg| 12,341 | 2,360,735 | 254,279 |125 |11%5| 1,77 | 9% 
Dover Corporation ............ 12 270 286 16 | 4 49 5 — 31 5.796 364.796 102 087 5-81 15:62 B59 | * 
Dublin & Lucan Electric Railway 15 128 125 T 5 955 Dec. 51 5,79 65,1 , | | T68 
Dubia U. T., slectele сате... Ub RET ACA 46 | 46 | March 31/126,121 | 24,553,133 | 3,429,556 |123 | 882| 2,741 8065 
Dublin 8. District, Electric v EUN “ун 5 ^0 бе оа < oF 
DT ray d ; = 22 22 May 15 35,874 3.081,522 752,814 093 |11:276| 1,630 — 
n po . . 710 582 128 „215 10775 | 7:52 March 31 25,541 9,971,337 650,224 „61 9:35 2,357 | = 
3 NI “ТЩ: 142 142 300 = | 176 T. 2 489 b| 74 
eee decent ie ORC үн 12| 14,129 | 12,700 323 1,966 | 124 101 May 31g 656,572 177,179,549 |14,008,750 |088 |11:25 | 5,489 b| 740d 
alifar Corporation )| 1,496 | 14:8 | 4- 2 55% | 30b 2 | б. Ai - = 
НАШЫ т Ина Ена 4 21 | 35 | March31| 56,631h| 9,738,213 | 1,218,559 |14 |1114 | 1,618 | 638 
Hull Corporation, E. 8 „ 18 1,914 | 1, + 134, + 2,05 19 19 „ 31 67.707 21,065,999 | 2,218,696 100 | 949 | 5,004 | 507 
Ilkeston Corporation 19 | e dis = — s 
Kirkcaldy Corporation T s | = > eter T PORA == A > po 
E "Corpo И е TV ве = 1 : у, 45 T (,0JO ГИ March 25 252,656 57,239,779 о, і 73,651 1 11 1091 5,285 — 
Fee eee „ 5 10,427 | 10,673 i6 $11'6:7 |101 95 | Dec.51504,804 108,906,972 |11,705,425 | 1-11 |l034| 8000 | 688 
Liverpool Overhead Railway.... . 1,672 1,522 | + + 154 154 June 30 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — . 
Lowestoft Corporation ........| ,, 12 522 = е = P 
7 : e TIT 12 122 е J Р 3 Я А =~ Lco — — 
eaae uf e Corporation 12 507 | 2 - 38; 36 March 250 150,554 | 33,974,122 5,379,119 | 108 | 1095| 4,175 | 617 
Portsmouth Corporation 12 2,11 2, F »l 28 29 Sept. 30 47,691 9,168,157 868,157 Ф | De M | — 
Rochdale Corporation — 13 March 51 5,416 920,251 Hir з | н д ДА Ба 
Rotherham Corporation ....... ] 611 ч $ = | 
Salford Corporation 1 ( 623 21 2 - AE eS е Ке. 8 — |. c Ж 
Sheffield Corporation .......... | 1,412 = ‚| 4 Mar. 25g 216,769 56,812,039 | 4,926,085 |0904 /10*428| 7,510 | 70 
Be ГО epora 5580 l 1,205 1,195 ; Р 11 11 5] 55. 4 9, | 84,522 752,814 0:946 117436 $,760 | -= 
Sunderland Corporation ........ | 1,192 1,255 4 + > 188 17° 99,2590 | 15,9 221 1,270,957 105 |11% 5,245 | 543 
Wallasey U. D. C.. 1 ү ( 10° 10:5 31,307 5,690,378 653,552) |132 |1147 | 2,981 | 697 
| * Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. & Train mile 
% Per mile uf single track, 6 Include rail and tram. d including depreciation. у Inoluding one section of horse traction у 1905. A Half-yenr’s figures. 
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NOTES. 

Electric Speed Trials.—Further speed trials on the 
electric railway between Berlin and Zossen are reported 
by Reuter to have resulted in a speed of nearly 114 miles 
an hour being attained. This is a great improvement on 
what has been previously achieved, the highest record 
having been 100 miles an hour. There seems every prospect 
of the much-talked-of 120 miles an hour being attained 
before very long. 

The Pacific Cable.—A dispatch from Ottawa states 
that Lord Strathcona has conferred with Sir W. Mulock, 
the Dominion Postmaster-General, with regard to the land- 
line rates between Canada and Australia, which are said to 
be so high as to militate against the business of the Pacific 
Cable. Sir W. Mulock was unable to promise relief, as the 
Government exercise only a nominal control over the rates 
of the telegraph lines. | 

London-Paris Telephone.—Further facilities are 
being offered in connection with this line. Soon it will 
be possible to use the telephone between London and 
Paris during the night at half the existing rates. Eight 
shillings for every three minutes is at present the charge 
at all times during the day. When the contemplated 
arrangements are completed it will be possible to telephone 
between the two capitals during the night for 4s. per 
“conversation,” provided that a monthly subscription is 
made for a period of not less than six minutes per night. 


Telegraph Statistics.—From the “Statistical Year 
Book " of the German Empire we take the following com- 
parative figures: In 1900 Germany had 24,471 telegraph 
offices, with 36,000 instruments in operation ; Great Britain, 
11,512 offices and 38,000 instruments, and the United 
States, 22,954 offices and 81,000 instruments. The number 
of telegraphic dispatches transmitted in 1900 was: Great 
Britain, 92,000,000; United States, 63,000,000; France, 
50,000,000; Germany, 46,000,000. In Germany there 
were 2,411 cities or or towns having public municipal 
telephone systems, with 305,795 connections. France had 
1,199 public telephone plants, with 72,480 connections. 


Telephonic Communication with Belgium.—On 
Oct. 1 the existing telephone service between London and 
Brussels will be extended, and communication can be 
obtained by subscribers to the Post Office telephone 
system between the Central, Western, Victoria, and 
Patney exchanges in London and Antwerp, Bruges, 
Charleroi, Ghent, Liége, Louvain, Malines, Mons, Namur, 
Ostend, Termonde, and Verviers. Communication will at 
the same time be opened between Birmingham, Brighton, 
Bristol, Cambridge, Cardiff, Derby, Ipswich, Leicester, 
Lowestoft, Newport (Mon.), Norwich, Nottingham, Shef- 
field, Southampton, and Yarmouth, on the one hand, and 
Brussels and certain of the above-mentioned Belgian towns 
on the other. In all cases the charge will be 88. for a 
conversation of three minutes. 


Electro-Harmonic Society.—We have pleasure in 
announcing the arrangements which have been made by the 
above society for the ensuing season, which is the eighteenth 
of its existence. The programme provides for four smoking 
concerts—on Oct. 9, Dec. 18, Jan. 22, and March 25—and 
two ladies’ nights—on Nov. 15 and Feb. 26 respectively. 
As was the case last season, the rendezvous will be the 
Holborn Restaurant, and in anticipation of crowded 
audiences the two ladies’ concerts will be held in the 
King’s Hall. А pleasing echo of the last season is the 
publication in the society’s latest circular of a letter from 
Mr. J. C. Lamb, C.B., C.M.G., president of the recent 
International Telegraph Conference, recording the delegates’ 


thanks for the pleasant evening arranged for them on the, 
occasion of the special extra concert on June 5. 

Unique Electric Trolley Scheme.—We hear of a 
scheme which is progressing favourably in the States, and. 
which proposes an unusual example of electric railway 
construction. The idea is to build a trolley line in the bed. 
of the Morris Canal from Newark to Paterson, a distance 
of about 12 miles. The result, it is expected, will be an 
actual saving of thousands of pounds, and, as the canal is 
at present being worked at a loss, it is in the interests of 
economy that the scheme should be allowed to proceed. 
A somewhat parallel case occurred in this country some 
years ago, when that part of the Gravesend-Strood Canal 
which ran through tunnel was acquired by the South- 
Eastern Railway Company. At the present time & 
considerable part of the railway from Gravesend to 


Chatham is laid on the bed of the disused canal, and the 


tunnel, which one time marked. the course of a busy. 
barge traffic, is given over to the purposes of a not less 
active steam railway service. 

Incandescent Lamp Combine.—News reaches us 
from the Continent that the rumoured formation of a 
syndicate of makers of incandescent electric lampe in 
Europe is assured. It is stated that the negotiations on 
the subject have been in progress for a long time past, but 
the difficulties which have arisen in apportioning the pro- 
duction of each manufacturing company have hitherto 
prevented the scheme from being brought to a successful 
conclusion. Now an estimate has been brought forward. 
that the output of the works proposing to form the 
syndicate amounted to 27,500,000 lamps last year, and it. 
is on the basis of this computation that the constitution of 
the combination is projected. Among the German, Austriar,: 
and other companies said to be interested are the Allgemeine. 
Elektricitäts-Gesellschaft, of Berlin, the United Electricity 
Company, of Vienna, the Siemens and Halske Com- 
pany, of Berlin, Strum and Co., of Vienna, and other. 
factories. The proposed combination is for 10 years, and 
the anticipation is that its formation will immediately result 
in a standard of ‘prices being fixed at a considerably higher 
level than exists at present. 

Books Received.—''Conduction of Electricity Through 
Gases,” by J. J. Thomson, D. Sc., LL.D., etc. (Messrs. C. J. 
Clay and Sons) In this work the author developes the 
view that the conduction of electricity through gases is 
due to the presence in the gas of small particles charged 
with electricity called ions, which, under the influence of. 
electric forces, move from one part of the gas to another. 
The author declares his object to have been to show how 
the various phenomena exhibited when electricity passes. 
through gases'can be co-ordinated by. this conception, rather.. 
than to attempt to give а complete account of the very 
numerous investigations which have been made on the 
electrical properties of gases. The book contains the 
subject-matter of lectures given at the Cavendish Labora- 
tory, where & good deal of attention has been paid to the 
subject, and where a considerable number of physicists 
are working at it:—“ Electricity and Magnetism, 
by R. T. Glazebrook, М.А, F.R.S. (Messrs. C. J. 
Clay and Sons); 7s. 6d. As implied by the title, this 
isa work dealing with elementary electricity. То a large 
extent it embodies the subject-matter.of lectures delivered 
at one time or another by Dr. Glazebrook, and although 
originally intended for the benefit of studente at the 
Cavendish Laboratory, the author expresses the hope that 
it will be found of service outside that immediate sphere. 

Ozone Production.—High-frequency resonators, as is 
known, give rise to an abundant production of ozone. 
According to Bordier's experiments, this means of pro- 
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‘duction is much preferable to any other method, dark 
discharges being much more efficient than luminous ones. 
In the neighbourhood of high-frequency resonators there is 
thus a field particularly favourable for the transformation 
of oxygen into ozone, the energy maximum of this field 
coinciding with the terminals of the secondary. In a note 
tecently read before the French Academy of Science, 
M. Guillemiot describes an ozoniser which is a particular 
application of such high-frequency coils. Two coils are 
connected in parallel and placed in front of one another, 
being surrounded by a flexible impermeable substance, 
whereas the external faces are provided with glass plates 
so as to form an air vessel, the transparent sides of which 
enable the state of the discharge to be observed from 
outside. All sorts of devices may, moreover, be easily 
‘designed in order to regulate the distance of the coils to 
‘change the faces placed in front of one another and to 
alter the self-induction of the primary coil. Air is then 
passed through the vessel. The most suitable condition 
for continuous renewing of the air layers is thus ensured, 
this condition being favourable to the output of any high- 
frequency ozonisers. The advantages of the type of coils 
above described are as follows : first, that they allow of the 
enormous mutual influence of the resonators being utilised 
to augment the field, and, second, that they permit of a 
large discharge surface being obtained between two 
resonators, | 

New Form of Mirror Extensometer.—Mirror 
extensometers have not been much used in this country. 
They are not self-contained, and to obtain the mean 
. extension of a specimen two sets of readings are necessary. 
There may be errors due to slight alterations in the 
positions of the specimen, the telescope, or the scale. Mr. 
John Morrow, before the engineering section of the 
British Association, described an experiment in which an 
attempt has been made to avoid these defects and to 
obtain the mean extension by a single observation. Its 
special feature is the use of two mirrors placed side by 
side, one of which is attached rigidly to the instrument 
and the other arranged to tilt about a horizontal line when 
the specimen extends. The tilting mirror is carried on a 
piece of hardened steel of diamond-shaped section. One 
edge of this base is pressed against a piece attached to the 
upper pair of set-screws, and the opposite edge similarly 
against a piece from the lower screws. The four set-screws 
serve to attach the instrument to the specimen, and are 
situated at opposite ends of two parallel diameters of the 
test piece. Any change in the mean vertical distance 
between them is thus a measure of the alteration in length 
of the centre line of the specimen, and is accompanied by 
a slight tilting of the mirror. A telescope is so placed 
that the two images of a scale are seen close together, and 
to measure extensions a convenient mark on the fixed 
image is taken as an index, and the reading coinciding 
with it on the other image is noted each time the load is 
altered. The instrument has proved very satisfactory 
with a magnification of 1,600, when the extensions can be 
measured to the nearest кубур Of an inch. 

Protection of Wood.—Any device, method, or 
process which tends to the protection of wood from fire 
and its preservation from decay should be welcomed by 
engineers, ав opening up a question of supreme import- 
ance which has never yet been completely solved. 
An hour added to the time necessary to render 
wood inflammable when exposed to fire, as in the 
case of the recent Paris Tube disaster, represents a 
real increase in commercial value, and herein lies 
the importance of а paper on the subject read by Mr. 
Ferrell before the Engineers Club of Philadelphia. He 


x 
desoribes two recent discoveries which represent a distinet 


advance in entirely doing away with the steaming process 
commonly employed for drawing out the sap from timber. 
The wood to be treated is placed in a cylinder; a piston, 
with an aperture in its centre, advances against one end and 
presses the other against a rubber cushion on the closed 
door of the case, this cushion also having a similar aperture 
in its centre. Zinc sulphate is then forced in at one 
end, driving the liquid sap before it and out at the other. 
The outlet is then closed, and continued pressure forces 
the zinc sulphate solution, by way of medullary rays, 
throughout the whole mass towards the surface. The 
cylinder is then filled with calcium chloride under pressure. 
This, penetrating far into the wood, reacts on the zinc 
sulphate to produce the preservative zinc chloride, 
enveloped and penned in bv the almost insoluble calcium 
sulphate. This double reaction, consisting of the formation 
of an insoluble guard to prevent loss of the preservative 
salt, constitutes the chief feature of the process. For firo- 
proofing aluminium sulphate is used. Exposure to fire 
causes the disengagement of water and sulphur dioxide, 
retarding combustion pretty much as it would in the case 
of ammonium sulphate, but instead of this stage ending 
the protection, there is a residue of alumina left which has 
the excellent property of swelling to nearly three times 
the volume of the dry sulphate, and, being an admirable 
non-conductor, enables the mass to withstand fire for a 
prolonged period. 

Oil Fuel.—The increasing interest and steady progress 


‘in the employment of oil as fuel for various purposes 


suggested the compilation of a paper, which Mr. A. М. 
Bell read before the Engineering Section of the British 
Association at Southport. He showed at the outset how 
the large discoveries in Californian and Texas have 
provided enormous supplies. of crude oil, and have led to 
great advances being made in its use in the United States. 
Owing to the absence of regular supplies progress in this 
country has not been so rapid. The manufacture of oil 
gas and carburetted water gas has, however, thrown on 
the market products of a character only suitable for fuel, 
and rendered its adoption possible on a limited scale. 
The different methods of burning oil fuel may be sum- 
marised as follows: (1) those wherein it is burned in bulk 
form; (2) in a sprayed or atomised eondition; and 
(3) consumed as vapour or gas. The first-mentioned 
proeedure has received most application in Russia, whereas 
the last has enlisted most attention in the United States 
owing to the lighter character of the oils available. 
Generally, however, the second or spraying system may 
be looked upon as the favourite, most generally adopted, 
and probably the most successful ; hence the chief attempts 
at improvement appear to have been devoted to it. The 
most effective device is doubtless that requiring the least 
quantity of the atomising agent (steam or compressed air) 
for operation, and until recently the attention of workers 
in this direction has been centred on the burner employed, 
the construction of the furnace, which is of as much 
importance for a good result, being somewhat neglected. 
Further, a due consideration of the admittance, distribution, 
and temperature of the air for combustion is absolutely 
essential to success. The latest developments of spraying 
apparatus point to the employment of oil fuel under 
pressure, heated to a high temperature, sprayed with dry 
steam, and the fire fed with heated air for combustion, 
For furnace work oil fuel offers unique advantages, and 


many interesting applications have been made to meet 


the special requirements of annealing, tempering, metal 
melting, brazing, etc. In glassmaking and enamelling oil 
fuel has met with considerable adoption, and portable 
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1 
furnaces of all kinds are successfully operated with it ; in 


bridge-work, shipbuilding, etc., oil-fired rivet furnaces are 
to be preferred to any form of solid fuel-heating device. 
In storage oil fuel has many favourable features. It 
occupies a minimum of space, does not deteriorate by 
exposure, and is easier of transportation and distribution. 
In the Far East and many Oriental countries the importa- 
tion of oil fuel has now become a regular undertaking, and 
supplies are guaranteed in many cases where wood has 
become scarce and imported coal an almost prohibitive 
article. 

Northampton Institute. — Dr. R. Mullineux 
Walmsley, the principal of the above polytechnic, 
informs us that the 1903-4 session will open as regards 
evening courses and classes in engineering, artistic crafts, 
and other technological subjects on Monday, the 28th inat., 
- and as regards day courses in engineering on Monday, 
Oct. 5. Many of our readers will be familiar with the 
excellent work which the Northampton Institute is 
achieving under the able administration of Dr. Walmsley 
and the governing body, of which the Marquis of North- 
ampton is the chief private member. А bulky prospectus 
has reached us setting forth the programme of announce- 
ments, educational and social, for the coming session, and we 
compliment the compilers on ite excellent get-up. We are 
very interested to find that the engineering subjects are 
chief factors in the courses of instruction. We will, 
however, confine our attention to the purely electrical 
engineering branch, with which our readers are concerned 
more particularly. This department has the inestimable 
advantage of having Dr. Walmsley himself at its head, 
with Dr. C. V. Drysdale as chief assistant and senior 
lecturer. Its work is divided into four branches —i e., 
lectures, laboratory work, workshop practice, and special 
drawing-office work in the design of electrical machinery 
and apparatus. In glancing through the prospectus one is 
struck by the large amount of practical instruction which is 
given in the workshops and laboratories, and this will par- 
ticularly appeal to the electrical student. Electro-chemistry 
and electro-metallurgy are taught in conjunction with the 
electrical engineering department, and only electrical 
students may attend the classes. The electro-chemical 
laboratory, on account of the electro-chemical trades carried 
on in the neighbourhood of the institute, has been fitted 
up in a very complete manner with current-generating 
apparatus, secondary batteries, and depositing vats for hot 
and cold work, in which all the usual processes for the electro- 
deposition of metals can be carried out on a commercial 
scale and under ordinary workshop conditions. In view of 
the present rapid development of the electro-chemical 
industry, the practical training in the subject should be 
especially valuable to electrical engineering studente. 

The Acker Process for Alkali—Mr. Chas. E. 
Acker's process for alkali and bleaching powder by the 
electrolysis of fused common salt has gained the Elliott- 
Cresson Medal of the Franklin Institute. The committee 
which examined into the merits of the process has published 
ite report which, while commending the operation as a 
“commercial practicability,” throws out one or two hints 
for the guidance of the inventor in his future work. The 
report is not an unqualified approval of Mr. Acker's method ; 
it is in а more critical strain, and, therefore, the more 
interesting. The details of the process and ite operation 
have been widely published, and the commitiee is satisfied 
that the information given to the world is substantially 
correct ; and from the facts submitted to the committee it 
appears that the business can be operated profitably at 
present market values of the products and at the cost of 
power at Niagara Falls. As compared with the wet 


electrolytic processes the advantages of the Acker system 
are summarised thus: First, its directness, the salt being 
decomposed in one room, the whole process being com- 
pleted in two operations and in a space of about 30ft. A 
second advantage is the very heavy current sent through 
each pot—as much through one Acker pot as through 
15 Castner cells; a third, the absence of the evaporation 
of caustic and boiling down to dryness; a fourth, the 
absence of water solutions, requiring special pumps and 
а complicated circulating system ; and, finally, the absence 
of the use of mercury. Among its disadvantages are a 
larger power requirement—6°75 volte in place of 4:5, or 
some 50 per cent. more; the rapid destruction of the 
apparatus and of the anodes; and the more arduous work 
of the potmen. As regards the future advancement of the 
process, the committee says there are still improvements 
possible in the working of the plant, particularly regarding 
the durability of the pote and the simplification and better 
preservation of the anodes. Their presence and evident 
capability of improvement give hopes for a still better 
working of the process. Some calculations made by the 
committee may be of scientific and practical interest. Of 
the total energy of the current used, 54 per cent. is 
usefully applied to the chemical separation of sodium from 
chlorine, 9 per cent. is utilised in melting the salt used, 
and 37 per cent. is radiated from the apparatus. As 
regards the quality of the products, the committee 
found the bleaching powder to be substantially as 
given by Mr. Acker’s analysis, but that the caustic 
seda, while of good commercial quality, contained more 
sodium chloride and carbonate, and less caustic soda than 
shown by the analysis. In view of this the committee 
recommend Mr. Acker to exercise more care to prevent. 
carbonation, and particularly the entrance of sodium 
chloride accidentally into the fused caustic during ite 
eollection in the pot-room. 


South African Inter-Town Telephones.— For some 
time past the Post Office Department of the Cape Govern- 
ment has had under consideration the question of inter- 
town telephonic communication, and developments in this 
direction are to be shortly expected. Briefly, the scheme 
is not only to connect up the larger towns in Cape Colony 
by telephone, but to .establish connections with other 
important centres in South África, such as Johannesburg. 
Sir Somerset French, the Postmaster-General at the Cape, has 
made a report on the scheme, from which it seems that the 
department is at present making experiments with a view 
of determining the minimum weight of copper wire which 
would be necessary to secure clear telephonic speech during 
working hours over long distances under the conditions 
prevailing in South Africa, having regard to the disturbing 
effect of the powerful electric currents employed on the 
telegraph lines in connection with Wheatstone automatic 
telegraph working, and to the inductive effect of the 
phonopore instruments used for railway signalling. These 
experiments are being made before any reliable estimate 
can be formed of the type of line which would be neces- 
sary for long-distance telephony. Conditions vary in 
different countries, and the consulting engineer to the 
Government, Sir William Preece, has stated that the weight 
of copper wire to be used can only be decided by practical 
test. The weight of copper wire ordinarily used varies 
according to distance from 1501Ь. to 800lb. a mile, and two 
wires are required for each line. For long distances Sir 
William Preece does not advise a lesser weight than 8001р. 
(or 1, 600lb. for each speaking circuit per mile) unless 
elimate and other conditions conclusively show that a 
lighter gauge would give effective results. It is expected, 
however, that in South Africa the electrical and climatic 
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eonditions will prove more favourable than in Europe 
and America, and that even for the longest distances 
the weight of copper can, without serious risk of failure, 
be reduced. Owing to the large number of wires 
that would be required, and also to avoid interruptions, 
Sir S. French says that а separate system of poles from the 
telegraphs would be required. The main trunk line would 
be between Cape Town and Beaufort West, linking in the 
intermediate towus of importance, and he estimates that 
the total cost of this section would be over £200,000. The 
charges for conversations would necessarily have to be high 
as compared with telegraph rates, and Sir S. French thinks 
the annual expenditure for maintenance would be a heavy 
item. However, the scheme is to await the result of the 
experiments which are now going оп; but, incidentally, 
parliamentary sanction is about to be sought.for the money 
provision required for the establishment of telephone 
exchanges at а number of towns in the Colony. Until 
these are in operation it is not expected that а trunk 
system could be conveniently used. As soon as is possible, 
however, estimates of cost will be prepared and a general 
scheme placed before the South African Government, which 
will doubtless be fully discussed in Parliament. 

Coal Storage under Water.—The best method of 


preserving the working power of steam coal is a subject of . 


considerable importance to the engineer without distinc- 
tion of class. It has been stated that a steamship will 
have to consume more than twice the normal amount of 
coal per indicated horse-power if the coal has been kept in 
store for, say, six months. Whether this may be taken as 
а true exposition of the case or not, it will be admitted 
that the storage of coal for considerable periods resulta 
generally in a lowering of its calorific value. The subject 
is revived by а pamphlet we have received from Mr. John 
Macaulay, general manager of the Alexandra Docks and 
Railway, Newport, Mon., in which he gives his views of 
the case, based on experiment and practical experience. 
Mr. Macaulay’s experiments have been directed particu- 
larly to the determination of the beneficial results obtain- 
ing from storing coal under water. He had an experi- 
mental quantity of coal placed under sea-water in a 
suitable vessel and special manner for two months. At 
the end of the time an estimation was made of 
its calorific power and compared with one made 
of the coal before immersion, both samples being of 
Monmouthshire steam coal. The loss was found to be 
less than 1 per cent., or, to be accurate, ‘8075. This 
appears to be very small, but even if far larger, it would 
compare very favourably with the loss of power arising 
from the present method of storing. Some further experi- 
ments on a more extensive scale were afterwards made by 
Mr. Macaulay with four varieties of coal—:.e, the best 
Monmouthshire, coal that had been three years under 
water, coal that had been 10 years submerged, and coal 
recovered outside the mouth of the River Usk or “ river ” 
coal. The order of value in steam raising and actual 
working results in which these coals came out in the tests 
was: first, the “river” coal; second, the coal that had 
been under water 10 years; third, fresh coal; and fourth, 
eoal that had been three years under water. Comparing 
values with the fresh or test coal, the “river” coal was 
4 per cent. better, and that which had been under water 
10 years 1:8 per cent. That which had been under water 
three years had lost 1:6 per cent. of working power. From 
his experiments, Mr. Macaulay is able to arrive at several 
broad conclusions, first among which is that steam coal 
loses very little of its power by submersion under water 
for the length of time it would be reasonably kept in naval 
storage. Storage in a concrete reservoir holding, say, 


a 


250,000 tons would offer the following advantages: first, 
cheapness; and, second, the coal could be easily got at 
when used, as all that would be necessary would be to 
pump the sea-water out of the reservoir. Assuming the 
salt in sea-water to be accountable in a measure for the 
improvement in long submerged coals, it is suggested that 
the addition of more salt to ordinary salt water would 
improve coal submerged for less lengthy periods. But 
Mr. Macaulay is pursuing his experiments upon a larger 
scale, and we may expect to hear more of the subject 
before long. 

Aluminium Conductors.— On this subject there were 
two contributions to tbe proceedings in Section G of the 
recent Southport meeting of the British Association. The 
first was submitted by Mr. J. B. C. Kershaw under the 
title Aluminium as an Electrical Conductor "; the other 
by Prof. Ernest Wilson on ‘The Electrical Conductivity 
of certain Aluminium Alloys as affected by Exposure to 
London Atmosphere.” In both these papers the authors 
deseribe experiments made with aluminium rods and wires 
under exposure to the atmosphere, but the conclusions 
obtained in each case are in directly opposite directions. 
Mr. Kershaw’s paper may be taken as a continuation of 
that read before the Institution of Electrical Engineers in 
January, 1901, as it records the results of further tests 
made at Waterloo, in Lancs., since that date. Summarising 
these results, Mr. Kershaw says that all the samples of 
aluminium gained in weight during exposure, and that all 
were pitted and corroded, especially on the underside, 
where the water drops had collected and dried. He 
regards it as only a fair deduction from these exposure 
tests that aluminium manufacturers have yet to prove the 
metal a satisfactory and desirable substitute for copper in 
bare overhead transmission lines, or for electrical work which 
involves exposure to climates near the seacoast. Turning to 
the other point of view as expressed in the second paper, we 
find that Prof. Wilson carried out his tests in the neigh- 
bourhood of King’s College, London. The results obtained 
up to July, 1902, have been communicated to the Institution 
of Electrical Engineers, and the present paper gives the 
results of another year’s exposure of specimens of certain 
alloys of aluminium on the roof of King’s College. It 
was shown in the previous paper that during the first year's 
exposure the series of copper-aluminium alloys (Nos. 16, 
4, 13, 14, 15) diminished conductivity to a greater extent 
the greater the percentage of copper. It is seen from the 
table which accompanies the present paper that this 
process has progressed still further, but that the variation 
during 1902-3, expressed as а percentage of the value found 
in 1902, is smaller than the corresponding quantity in 
1901-2. In the 1902 communication it was shown that 
alloys No. 21, 22 had not diminished conductivity by 
exposure. They have now dene so. Оп the other hand, 
alloy No. 25 has not changed during 1902-3; whereas it 
diminished conductivity 2:54 per cent. during 1901-2. 
The Mn series (Nos. 9, 10, 23) have changed very little, 
and No. 23 has a comparatively high breaking load of 
$5,500]b. per square inch. The Ni series (Nos. 7, 8, 20) 
have also changed very little during 1902-3. For exposed 
light aluminium alloys the results confirm the conclusion 
previously arrived at—namely, that copper alone should 
not be used in comparatively large quantity. In the 
discussion which followed the reading of these papers, it 
appeared that the differences in the results obtained by the 
two authors were fairly accounted for by the differences 
in the composition of the materials actually used. The 
wires experimented with by Mr. Kershaw have а very con- 
siderable percentage of other metals—about 5 per cent.— 
whereas those exposed by Prof. Wilson in London were 
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much more pure. It would appear, therefore, that the 
corrosion, as was to be expected, is largely influenced by 
the composition of the aluminium. It also seems from 
Prof. Wilson's figures than the rate of corrosion decreases 
with time. | 
Telephone Wayleaves.—Although ranking among 
the most progressive places in the country, Birmingham is 
one of those towns which have not yet taken up the 
telephone as a municipal question. Its citizens remain 
dependent for local telephonic communication on the 
National Company and its wiles and favours. The fanciful 
methods of the company are pretty well known, and 
probably our readers will not be unduly astonished at the 
following little episode which is told in one of the 
Birmingham dailies. A solicitor of that city applied to 
have his office connected to the company’s system, and the 
company sent him a form of contract containing a con- 
dition that he was to allow the company to acquire “all 
such wayleaves for poles, wires, and other appliances on or 
over any property as the company in its sole discretion 
considered necessary.” While ready to offer all reasonable 
assistance and facilities to the company on his own present 
property, he objected to the wayleaves applying to 
property “under his control" as agent or trustee, and also 
to leaving the wayleaves to ''the sole discretion” of the 
company. On the first point the company offered to give 
way, but declined to recede on the question of discretion. 
Representations were made by the solicitor to the Post- 
master-General, who replied that there was no ground on 
which he could intervene. The matter, however, was 
apparently further considered by Mr. Chamberlain, and a 
second letter from his private secretary to the Birmingham 
solicitor shows how completely powerless the Post Office is 
to see fair play as between the Telephone Company and its 
subscribers. Mr. Chamberlain agrees that the stipulation 
which the company has attempted to enforce in this case is 
contrary to the public interest, but declares that be has 
“по power, either as member of Parliament or as Post- 
master-General, to compel them (the company) to waive 
their stipulation.” Mr. Chamberlain naively adda that, 
unfortunately, the circumstances were not as well under- 
stood when the National Telephone Company received its 
original license as they are to-day, but wherever altered 
circumstances give him the power to enforce new condi- 
tions precautions are now taken to guard against such 
extensive wayleave demands being made a condition of 
service. It comes to this, then, that an important mono- 
poly having been created for the public convenience, the 
company may, if it suits its purpose, refuse a service by 
imposing conditions as to wayleaves of so stringent a 
character, however much opposed to the public interest, that 
no sane man could accept them. This course the company 
would appear to have successfully adopted in the Birm- 
ingham case, where a citizen is to be’ deprived of the 
benefits of the telephone because he declines to give the 
company an unlimited license as to wayleaves on his private 
property. Another instance of the company’s questionable 
tactics is to be found in an advertisement which has 
appeared in some of the provincial papers in the form 
of news, wherein it is sought to prove that the Glasgow 
municipal undertaking has led to an additional tax of 
£5 per annum being placed on the shoulders of several 
thousands of citizens by inducing them to subscribe to 
both telephone systems. The paragraph, however, clearly 
shows—perhaps inadvertently—that the subscribers to the 
company’s system are now able to communicate with some 
4,000 or 5,000 persons who before the inauguration of the 
municipal exchange were not subscribers to the telephone. 
Such palpable misuge of figures does not reflect much 


credit on the company, although we cannot but admire 
the ingenuity displayed by the anthor in turning a hand- 
some profit on last year’s working of the Glasgow under- 
taking of nearly £1,700 into an apparent responsibility 
of £5 per head on several thousands of ite citizens. 

St. Marylebone Electric Lighting.—The ünique 
case which has arisen at St. Marylebone of a municipality 
entering into agreement to purchase a company’s business, 
and afterwards being unable to raise the necessary money, 
continues to be a subject full of interest and speculation. 
Unfortunately for the Marylebone Borough Council, the 
arbitrator's award, fixing the purchase price of the Metro- 
politan Electrie Supply Company's undertaking in the 
borough at close on a million sterling, is binding, and 
forms the subject matter of a contract between.the parties 
which is enforceable at law. Still more unfortunate is the 
fact that interest on this high sum is rapidly accumulating, 
and it is estimated that completion of the purchase even at 
the present time would cost the Municipal Council nearly 
a million and a quarter sterling. However, the prospects 
of the Council being able to raise the money at an early 
date are still far distant, and the situation is not much 
changed since we last wrote on the subject. In fairness to 
the Borough Council, it should be stated that it is trying 
every means at its disposal in an attempt to get rid of the 
technical difficulty which now prevents its borrowing the 
money required, owing to the withholding of the London 
County Council's consent. It was thought that if the Board 


‘of Trade would grant the Corporation a special license 


constituting it an electric lighting authority the situation 
would be saved, and the purchase completed before the 
end of the year. We, however, understand, although the 
formal decision has not yet been communicated, that the 
solicitors to the Board of Trade have advised that such a 
license should not be granted. The Borough Council is 
thus left with two other possible courses of action. The 
first is to appeal to the Local Government Board against 
the refusal of the London County Council to sanction the 
loan, and this has already been done. The appeal has been 
pending for some time awaiting the result of the proceed- 
ings at the Board of Trade, but now that that department 
has intimated its views on the subject, the decision of the 
Local Government Board is daily expected. The Borough 
Council, however, can hardly conceal from iteelf the fact 
that it stands no greater chance of success with one 
Government department than another, and in that case 
the only alternative will be an appeal to Parliament. This 
means further delay, as a Bill authorising the municipality 
to raise the money required cannot be promoted till next 
year, and even if passed could scarcely become law till 
well оп towards the end of the session. It is, how- 
ever, a last resourse, and be it said to the credit 
of the Borough Council, that it is straining every effort 
to meet its responsibilities in this matter. Another 
point -which cannot fail to put further difficulties іп 
the way of the Council is the order of Mr. Justice 
Buckley in the recent proceedings in the High Court, which 
rules that the company are to retain the profits of the 
St. Marylebone undertaking in lieu of and in satisfaction 
of any claim due from the Borough Council for interest on 
the purchase money." Dec. 51 this year is named by the 
judge for the completion of the purchase, but the Council 
is to be allowed to apply for an extension of time. In the 
circumstances this it will, no doubt, be forced to до; but, 
in any case, another year's delay in the conclusion of the 
matter would be disastrous to the borough. At present 
the Council is building up hopes on the result of its appeal 
to the Local Government Board, but for ourselves we are 
unable to find any congolation on this score, and fear the 
worst, | 
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THE DISTRIBUTION SYSTEM AND ITS INSTALLA- 
TION AT THE WORLD'S FAIR, ST. LOUIS, 1904. 


The distribution of the 20,000 kw. electrical energv 
necessary for light and power purposes at the World’s 
Fair grounds, St. Louis, requires a very extensive net of 
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—— Cable in Ducts 
a= == Cable Subway 
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wooden framings, and wood is entirely avoided in the con- 
struction of the switchboard. The main switchboard is 
composed of 29 of these switchboard panels. The bus 
bars are installed upon a separate iron frame under the 
switchboard, and extend the whole length of the switch- 
board. The ’bus bars, as well as the switches for making 
connections from the switchboards to the ’bus bars, are in 


B, Liberal Arts; C, Mines and Metallurgy ; 
Q, Varied Industries; Н, Machinery ; 


anufactures; E, Socia 
K, Transportation; L, Fine Arts; M, Horticulture; N, Agriculture; O, French Government. 


cables, starting from the main switchboard in the machinery 
hall and spreading all over the grounds. The main switch- 
board will be installed upon a gallery in the centre of the 
west side of the machinery hall, and has a total length of 
90ft. The details of this switchboard are now entirely 
worked out. It will be composed of several independent 
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Fre. 2. — Wooden Subway, World's Fair, St. Louis. 


7060. 


| 1 15 


switchboard panels, a practice that has come into very 
extensive use in the United States. Each of these switch- 
board panels is made up of a marble plate bearing all the 
apparatus for one machine set. The marble plates are kept 
very plain. The edges are bevelled and bolishod. Tbese 
plates are mounted upon an iron frame, and neitber the 
switchboard panels nor the whole main switchboard have 


duplicate, thus- decreasing the liability of interruption to 
a minimum. Oil switches are employed throughout the 
whole switchboard, these switches having been highly 
perfected in the United States, which explains their 
extensive use. | 

The following aram апа eurrent systems are available 
in the machinery hall and the other principal exhibit 
buildings: three-phase alternating current, 25 cycles per 
second, 6,600, 2,200, and 190 and 110 volte; two-phase 
alternating current, 60 cycles per second, 2,200 and 110 
volts ; single-phase, 60 cycles per second, alternating 
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Fie. 3.—Tiled Ducts Subway, World's Fair, St. Louis. 


current, 4,000 volts ; direct current, 550, 220 and 110 


| volts. In special cases all other voltages and current 


systems can be provided for the exhibitors. 

Starting from the main switchboard, feeder cables conduct 
the current underground to the transformer stations. Our 
plan (Fig. 1) shows the way of installation and the situation 
and output of the transformer stations. The serrated line 
indicates the cables installed in the subway, the solid 
lines the cables installed in wood, conduits. In the trans- 
former stations the energy provided for light is indicated 
i the energy provided for power is indicated by K. 
here no indications are made the transformers serve 
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exclusively for lighting purposes. The cable subway 
(Fig. 2) is constructed of wood, and measures 8ft. by 8ft. 
Each five cables are installed upon wooden brackets, and 
space of sufficient capacity to carry 60 cables is provided. 
An unoccupied space of 2ft. 8in. remains between the two 
rows of brackets, and this serves as a corridor for repair 


з 


Ріє. 4.—Tiled Ducts Subway, World's Fair, St. Louis. 


work aud supervision. The two upper rows cf brackets 
will be used for telephone, telegraph, and fire-alarm cables, 
whereas the other brackets carry the light and power 
vables. Unprotected bare lead cables are used throughout 
the whole installation, and in the three-phase lines the con- 
ductors are disposed in an equilateral triangle, and are 
twisted in order to prevent mutual induction. 


| > "TRO | AE á 
Fia. 5.— Laying Cables in Wooden Ducts, World's Fair, St, Louis. 


Where this subway crosses the lagoons it was not 
possible to build the subway, and the cables will, therefore, 
be installed in tile ducts. Figs. 5 and 4 represent this t y pe of 
installation. The cross-section shows 60 of these tile ducts, 
each one having an interior diameter of 4in.; 10 of these 
duets are put in one layer, making a total of six layers. 
All of these ducts are enclosed in a water-tight cement 
casing which rests upon a wooden support. In order ta 


exclude any possibility of leakage, the prescription to the 
contractor was that the cement casing must be poured 
without interruption, thus necessitating day and night 
work. The wooden subway is 4,200ft. long, the total 
length of the cement casing with the 60 ducte is 540ft. 
The cost of the construction of these two subways 
amounted to £5,460. For all branches the cables are 
installed in wooden conduits (see Fige. 1 and 5), similar to 
those used for primitive water-mains. 

Each of the principal buildings is provided with a trans- 
former station, the whole output of the transformers 
amounting to 16,400kw. The larger part of this electrical 
energy serves for light purposes. especially for the exterior 
illumination of the buildings. Power transformers are also 
provided in several buildings, and 1,900 kw. is available 
for this purpose. Rotary converters will be installed in 
all cases where direct current is needed, especially where 
arc lamps must be used, as these cannot be fed from an 
alternating line on account of the low frequency of 25 cycles 

rsecond. The primary wiring has no neutral, and the 
ine is run at 6,600 volts. On the secondary side the 
neutral point of the transformer is used, and the lamp 
voltage is 110. 


Fig. 6. —Installing the Decorative Illuminations, World's Fair, St Louis. 


Special attention has been paid at the World’s Fair to 
the exterior decorative illumination, and in the princi 
buildings alone the number of lamps provided for this 
purpose will be over 230,000. Besides this, 2,100 kw. is 
used for the illumination of the cascades; aleo a large 
amount for the illumination of the State buildings, build- 
ings of the foreign Governments, and for the concessions. 
The 8-ep. incandescent decorative lamps are distributed 
upon the different buildings ae follows: liberal arte’ build- 
ing, 20,000 ; educational building, 20,000; manufacturers’ 
building, 30,000; palace of electricity, 20,000; varied 
industries building. 30,000; machinery ball, 30,000; 
transportation building, 30,000; horticulture building, 
10,000; agricultural building, 20,000. The lamps are 
installed in such a manner as to follow the contours of the 
buildinge, and are spaced from 10in. to 15in. apart. In 
the colonnades the lamps are installed on the back of the 
columns, so that the light is thrown upon the white walls 
of the building, by which a very diffused light is produced. 
So-called illuminating receptacles are used for these inatalla- 
tions, that is to say, small porcelain receptacles without 
outdoor globes and with side connection screws; the 
distance between these ecrews corresponds to the digtance 
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the wires are strung, so that the wires run directly through; 
the wire is scraped bare at the attachment screw and 
clamped under the screw, thus permitting very rapid 
installation. 

The circuits of the decorative illumination are entirely 
independent from the other lighting circuits and power 
circuits, во that the possibility of disturbances is minimised 
to the utmost. Four or five feeders run from each trans- 
former house in the different buildings to the distributing 
points, which are installed directly under the roof, and are 
therefore almost inaccessible ; from these distributing pointe 
the lamps are fed in groups of 20. Fuse plugs are used as 
safety devices at the distributing switehboards, whereas at 
tbe transformer stations automatic cut-outs are inserted in 
the feeders, and in the primary, also, an automatie cut-out 
oil switch of the Westinghouse type is installed. Besides 
this, dimmers are inserted in the decorative lighting circuits 
by which the brilliancy of the lamps may be gradually 
increased from “0” to full candle-power. | 

In the buildings the heavy cables are installed upon 
glass insulators, which are fastened to wooden cross-arms 
by wooden pins. The smaller feed wires are fastened to 
cleats, which are also used on the outside of the walls. 
The whole installation was executed according to the 
national electrical code, which has been worked out by the 
mutual agreement of the insurance companies, the elec- 
trical firms, and also the fire underwriters. These rule 
differ in many essential pointe from the rules of the German 
Electrical Society, and are far less strict and elaborate. 
For instance, wooden moulding is allowed according to the 
American national code, and wood is generally regarded as 
an insulating material. It is further interesting to note 
that the electrical installations at the World’s Fair, 
St. Louis, are executed under the constant supervision 
of an official of the fire insurance company through which 
the buildings are insured; it is therefore seen that the 
American electricians have not succeeded in obtaining the 
same recognition by the fire insurance companies as their 
German күмү The accompanying illustration (Fig. 6) 
shows the method of installing the lighting decorations. 


RADIUM AND OTHER RADIOACTIVE SUBSTANCES 
WITH A CONSIDERATION OF PHOSPHORESCENT 
AND FLUORESCENT SUBSTANCES. THE PRO- 
PERTIES AND APPLICATIONS OF SELENIUM 
AND THE TREATMENT OF DISEASE BY THE 
ULTRA-VIOLET LIGHT.“ 

BY WILLIAM J. HAMMER. 
(Concluded from page 444.) 

THE. TREATMENT OF DISEASE BY ULTRA-VIOLET Rays. 
Some professional matters detained the writer in Copen- 

hagen last summer for several weeks, and during his stay 

in that city he had the privilege of visiting the Finsen 

Light Institute at Rosenvaengat, a suburb of Copenbagen, 

and was enabled to investigate the system for the treat- 

ment of disease by light inaugurated by Dr. Niels R. 

Finsen. In Figs. 31 and 32 are shown views of the 

operating-room at the Finsen Institute, where a large 

number of patients from various parts of Europe were 
undergoing treatment at the time of the writer’s visit. Dr. 

Finsen has conducted very extensive and most painstaking 

researches into the bacteriacidal effects of light, and he has 

found the violent end of the spectrum to possess remarkable 
curative powers, and he has also found that by utilising 
the blue, violet, and ultra-violet rays of the spectrum, 
those loathsome diseases of tuberculosis of the skin and 
lupus, diseases which have baffled surgical skill heretofore, 
have been successfully combated. It bas recently been 

stated that in New York City alone there annually 20,000 

cases of tuberculosis, with 8,000 deaths; and there is 

probably no disease with which mankind is afflieted which 
compares in deadly character to tuberculosis. In affecting 
certain of the internal organs it is known as consumption, 

* A lecture delivered at а meeting of the American Institute of 
Electrical Engineers and the American Electrochemical Society, New 


York, April 17, 1903, 


and appearing externally, attacking the skin and under- 
lying tissues, it is known as lupus vulgaris. As a rule it 
appears in single patches, most frequently attacking the 
face, especially the nose, cheek, and mouth. It may, how- 
ever, attack the extremities, or, in fact, any portion of the 
body, and even mucus membranes. Fortunately, lupus is 
rather rare in this country, although very common in 
Europe. Koch and others have fully demonstrated that 
tuberculosis is due to the presence of specific organisms 
named “tubercle bacillus,” which have been found to be 
present in both the internal and cutaneous forms of the 
disease. Doubtless many present remember the “blue 
glass craze” which swept over the country in 1876, or 
thereabouts. I have with me here a copy of General 
A. J. Pleasonton’s book entitled Blue and Sunlights : 
Their Influence upon Life and Discase,” which I picked up 
in a second-hand book store some years ago; and I would 
commend the examination of this book to all who are 
interested in this subject. General Pleasonton and his 
system were condemned to both abuse and ridicule. Dr. 
Finsen, however, says “ The general was absolutely on: the 
right track." | 
For a considerable time Finsen’s work received little 
credence and no encouragement ; but he persisted in his 
investigations, and the results secured by him finally bore 
fruit, and to-day the world rings with his praises. In all 
parts of the civilised world his work is being taken up, and 
institutes are being founded for the treatment of disease by 
light rays—particularly the ultra-violet light. In England 


| 


PROF. NIELS К. FINSEN. 


the initiative was taken by Queen Alexandra, and in 
Russia by her sister, the Czarina, they both investigat- 
ing the system while visiting their father, the King of 
Denmark. Much hasalso aiready been done in the United 
States. It will be remembered that during Queen Elizabeth’s 
reign a certain Court physician recommended strongly that 
patients suffering from small-pox should be kept in a room, 
the decorations of which, including the hangings, bed 
draperies, etc., should be red in colour, claiming that the 
red light had a soothing effect upon the irritated portions 
of the skin, lessening the severity of the disease. Little 
importance was attached to this method, and the originator 
of it was branded as a charlatan. Prof. Finsen has, how- 
ever, found that this method of treatment of small-pox is 
of paramount importance. He has placed patients in a 
room into which the sun’s rays could only penetrate through 
sheets of red glass, just as they would penetrate a photo- 
graphic dark room, and he has found that patients placed 
in such a room prior to the most painful and most dangerous 
suppuration stage setting in, that suppuration has been 
entirely prevented, and that the scarring has been in nearly 
all cases absolutely prevented, and in the few cases where 
there was any scarring it was hardly perceptible. The 
disease has been in a much milder form, the fever usually 
accompanying the eruption disappearing, and the tempera- 
ture remaining normal.* He has found that the use of 
Prof. Finsen has recently written the author that placing the 
patients in a dark room is fully as efficacious as placing them in a 
room lighted with red rays only, the important thing being to keep 

the patient from exposure to the actinic rays. ә 


, 
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ultra-violet light on these patients very much aggravated 
the disease, and even in cases where patients were almost 
cured, and they have been allowed to go out into the 
sunlight, the disease has at once been aggravated. 

In connection with his investigations into the effects of 
light, Finsen made some interesting and ingenious experi- 
ments upon earth-worms placed in a box, one-balf of which 


Fic. 51.—Showing Main Operating Room, Finsen Institute, Copenhagen. 


was covered with red glass and the other half blue glass, 
and he found the blue light irritated the worms so they 
invariably crawled under the red glass; and a chameleon, 
placed with its body midway between the glasses, turned 
almost jet black under the influence of the blue rays, 
while that portion under the red glass remained nearly 
white, which Prof. Finsen says showed that the chameleon 
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was altering its pigment cells to lessen the irritating 
effects of the blue light. The ultra-violet end of the 
spectrum contains the most refrangible rays, and it 
is these rays which are so barmful in cases of small. 
pox, and it is also these actinic rays which produce sun- 
burning, which one often experiences in the Alps or any 
high altitude where the temperature may be considerably 
below zero; and there are doubtless many present who 


FIG. 32.—Showing Arc Lamp and Four Finsen Tubes jn use at one time. 


have experienced considerable effect similar to sunburning 
by working in close proximity to arc lamps. While these 
ultra-violet rays are so harmful їп the case of small-pox, 
they are of the precise nature which is most desirable ia 
the treatment of such diseases as tuberculosis of the skin 
or lupus vulgaris. These rays not only destroy the bacilli, 


but they excite and stimulate nutrition and excite activity 
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in granulation, thus assisting very greatly in the rapid 
recovery from the disease. Doubtless the rays emanating 
from the sun are very rich in blue, violet, and ultra-violet 
light, but the atmosphere readily absorbs these rays ; and 
while Prof. Finsen for а time used the sun's rays in the 
treatment of tuberculosis of the skin and lupus, he found 
that by employing the arc light the same effect could be 
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produced in а very much shorter space of time, and 
that he was in this way also independent of weather 
conditions. 

The arc light is much richer in ultra-violet rays than the 
sunlight, and Broca and Chatin, of Paris, have found that 
by plaeing an iron core inside of the positive carbon elec- 
trode, this arc was atill richer in ultra-violet light, and 
Górl, of Erlangen, has constructed а form of aluminium 
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arc in which four arcs were formed between five aluminium 
electrodes. I have here a modification of Görl's lamps 
constructed by Mesers. Waite and Bartlett, of this city, 
in which there are four iron electrodes forming three iron 
arcs in series, which produce an intense source of ultra- 
violet light, which I shall presently show in operation. 
Bang and others have also made arc lamps employing 


ee 


treatment of certain diseases, especially where hard tubes 


are employed, and as we are considering particularly the 
treatment of lupus vulgaris, I would call attention to 
Fig. 55, which represents a patient treated by my friend, 
Dr. William H. King, of this city, in which the X-rays 
successfully cured a case of lupus vulgaris brought on by 
the patient’s pricking a tiny boil on the side of his nose 


Ето. 32A.—Dressing Room, Finsen Institute, Copenhagen. 


terminals of iron. It is claimed that by employing the 
iron arc the same results which take an hour and 10 
minutes by means of the carbon arc can be accomplished 
in 20 minutes to half an hour, and also that so intense are 
these ultra-violet rays it is not necessary to use pressure to 
drive the blood away from the diseased part, and it is also 
unnecessary to use water to cool the rays.* Drs. Piffard 
and Jamieson have suggested the use of suprarenal extract 
in the form of adrenalin chloride, which the former prefers 
to introduce into the skin around the diseased spot b7 
cataphorisis, thus producing a whitened area from whic 


ко. 55. —Lupus Vulgaris, cured by X-Rays, 


the blood has been withdrawn, which enables the treat- 
ment of this portion by the ultra-violet light without 
pressure being applied, and the blood does not return for 
half an hour or more. The cataphoric electrode is covered 
with a thickness of lentine saturated with adrenalin con- 
nected with a positive pole of the battery, using a current 
of from three to four milliamperes, the bleaching taking 
from four to five minutes' time. 

The Róntgen rays have been found very effective in the 

* Prof. Finsen has recently written the author emphatically asserting 
that iron electrodes are not as efficacious as carbon electrodes, as the 


rays from the iron aro, he claims, do not penetrate as deeply as the 
rays from the carbon arc. 


with a pin taken from the lapel of the coat of a friend who 
was suffering from tuberculosis (consumption). The rapid 
progress of the disease is shown in the illustration, and was 
taken three weeks after using the pin, and was largely 
augmented by the man’s age (45), and his being in poor 
health (a chronic rheumatic). Two bacteriological exami- 


PIO. 54,—Finsen’s Original Blue Lens for use with Sunlight. 


nations showed conclusive evidence of the presence 
of tubercle bacilli. In Fig. 34 is shown the original 
blue lens used by Finsen when employing sunlight. It 
consists of a flask fuli of light-blue ammoniacal 
sulphate of copper. The bottle with ite contents 
makes a plano-convex lens. The sunlight passing through 
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this is found to work very well; but it was too slow, and 
the sun was frequently obacured. Finsen later used plain 
water, finding that the blue water cut off most of the 


ultra-violet rays, and he found the clear water very 


largely abeorbed the ultra-red rays which caused the heat. 
n Fig. 35 is shown a form of telescope 


Fie. 355. —Finsen Telescope Tube, for use with Carbon Arc Light. 


block of rock crystal 44mm. thick will allow 60 ү cent. of 


eat is also 
absorbed by the distilled water which is contained inside of 


the ultra-violet to pass through it. A part of the 


the telescope. In order to keep this water cool, there is an 


outside jacket on the telescope, through which circulating 


water may be passed for this purpose. In Fig. 36 is shown 
the method of arrangement of the telescope and the arc 
lamp ; and in Fig. 32 is shown a set of four of these tele- 
scopes arranged around the arc lamp and in actual opera- 
tion. The arc lamp uses from 40 to 80 amperes and 


Fie, %.—Showing Arrangement of Arc Lamp and Finsen Tubes. 


operates at 45 to 50 volts. Blood is opaque to ultra-violet 
light, and it is therefore necessary to drive the blood away 
from the diseased p which is to be treated. This is 
accomplished by what is known as a pressure glass (shown 
in Hg. 57). It consists of a plano-convex [am of rock 
crystal kept cool by circulating water—the glass acting to 
focus the light on the Siscased portion, and also to exert 
considerable pressure there. The patient does not suffer 
from exposure to the rays; but after the treatment, which 
is usually an hour and 10 minutes per day, he appears 


to be considerably sunburned. Не is then allowed to 
recuperate until the next day, and the treatment is then 
repeated. After a series of these treatments, the patient is 
sent away apparently cured. Sometimes he does not return, 
but more often he must come back for a second or a third, 
and even more series of treatments, due to the fact that 
certain of the microbes which have been deep seated have 
worked their way to the surface, the disease having started 
anew. 

It is said that out of over 600 cases treated at Copen- 
hagen, there have been only 1 to 2 per cent. of failures 


which is now 

in standard practice at the Finsen Institute. It 
contains four rock crystal lenses, which act to cut off con- 
siderable of the heat rays, but allows the ultra-violet light 
to pass through it. It will be remembered that ordinary 
glass cute off almost all of the ultra-violet rays, whereas a 


due to fault in the treatment, but there have been cases 
where the disease has been in sueh an advanced stage and 
for such a very long ү that it has not yielded success- 
fully. But I was informed that in the majority of cases 
after very few treatments, the patients are dismissed 
abeolutely cured. In order that you may properly 
appreciate the remarkable results which have been secured 
by Prof. Finsen, and the stupendeus importance which 


his successful combating of these loathsome forms of . 


disease represents to many of the most sorely afflicted 
people of the world, I have inserted in my paper several 
hotographs (see Fig. 38), which I soured at the Finsen 
оске, of patiente afflicted with lupus vulgaris—these 
pictures showing them before and after the treatment 
with the ultra-violet rays produced by the are light. I 
feel that their presentation in this paper requires no 


apology ; оп the contrary, electrical engineers should feel 


a sense of pride that in the use of the arc light in this 
remarkable advance in medicine and surgery, their profes- 
sion has contributed in no smalldegree. Those caring to look 
up these and similar eases will find full descriptions in 
English in “Phototherapy after Finsen's Methods," by 
Valdemar Bie, M.D., Prof. Finsen's assistant (published 
by таро), or Die Bekampfung des Lupus Vulgaris 

iels К. Finsen " (Gustav Fischer, Jena), and “Die Finsen 
von Therapie und ihr 55 stand in des Dermat- 
ologie (Von Dr. Forch-hammer, 1 Cohen's Buchdruckereien, 
Kopenhagen). It is sad to contemplate that Prof. Finsen, 
who has conferred such a priceless boon upon humanity, is 


Fic, 38,—Showing a Patient of Lupus Vulgaris Before and After Treatment 
with Ultra-Violet Light at the Finsen Institute, Copenhagen. 


himeelf an invalid, suffering from an incurable disease, and 
one which has made it at times well nigh impossible for 
him to prosecute his work. The Finsen Institute was 
established in 1896, through the munificence of Copen- 
hagen s public-spirited citizens, and through a gift by the 
city of the property on which it was erected. 


THE PARALLEL WORKING OF ALTERNATORS.* 
BY B. HOPKINSON. 


The question of the parallel working of alternating- 
current dynamos, under which term may be included the 
working of synchronous motors and of rotary converters, 
has been much discussed during the 20 years which have 
elapsed since it was first shown that it could be done. No 
very definite result, however, has been arrived at from the 
theoretical point of view, though engineers have evolved 
various empirical rules of design, and have produced the 
well-known “amortisseurs,” in consequence of which the 
difficulties of parallel running have ceased to be serious, 
and the theoretical problem has lost much of its importan: e. 
Of late, however, a new interest has been given to the discus- 
sion of this question by the introduction of large gas-engines, 
with which itis more difficult than with steam to satisfy the 
requirements of the dynamo designers as to the uniformity 
of angular velocity necessary for satisfactory running. In 
this paper I do not propose to add much new matter to 
the discussion, but rather to attempt to co-ordinate the 


* Paper read at the British Association, Southport, 1903. 
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mathematical treatment of the subject with the practical 
rules which have been framed, and which are now regarded as 
good standard practice, and to point out the reason for certain 
phenomena which have been observed. It would appear 
that hitherto the mathematical treatment of the subject has 
been carried out without sufficient reference to practical 
conditions, and on the other hand it is possible that the 
empirical rules of practical engineers, though their success 
їв а sufficient guarantee of ‘their correctness under the 
conditions to which they have been applied, may not be 
fully applicable without modification to the new conditions 
which have followed the introduction of the new types of 
prime mover. 


Dynamically, the question of the parallel working of | 
alternators, or the running of a synchronous motor or 


converter, is a problem of oscillation about a state of steady 
motion. 
source of supply of constant amplitude and periodicity, 
and driven by a constant power or working against a 
constant resistance. For simplicity of expression we may 
suppose that the dynamo, and the generators giving the 
supply, bave all the same number of 


supply generators, but with a certain difference of phase, 
which we may call «, dependent on its excitation and on its 
load or driving power. This is the state of steady motion. 
If that state be disturbed—say, by temporarily varying the 


load on the dynamo if working as a motor—the dynamo 


will make oscillations about it, sometimes running ahead 
of and sometimes lagging behind the position o 
motion. When ahead of that position it will take lesa, 
and when behind it will take more, than its proper supply 
of energy from the mains. 
keep these oscillations, with their accompanying fluctuations 
in the flow of energy to or from the mains or 'bus bars, 
within moderate limita. 

The oscillations may be either free or forced. To clear 
the ideas we may consider the case of а dynamo working 
as a synchronous motor, but the results are immediately 
applicable to the case of a generator. Suppose that the 
load on the motor is slightly increased. The motor will 
take up a position in which the phase difference between it 
and the generators is rather greater than before, becoming 
вау, e- с, where & is reckoned positive in the direction of 
motion of the motor. The torque developed by the motor, 


which was T, is now T- ¢ 4 T ог, вау, T—c£. The con- 
(t € 


stant c is readily calculable from the electrical constants 
of the machine. If, now, the additional bit of load — c £ be 
removed, there will be а balance of torque of that amount 
available for accelerating the motor, which, accordingly, 
will proceed to catch up, so to speak, the state of steady 
motion. After a time it will arrive at the position of 
steady motion, corresponding to torque T (for which, of 
course g = 0), but will then be moving with more than the 
steady motion velocity. In consequence of the difference 
of velocity, the motor will not exert quite the steady motion 
torque, T, but there will be a balance of torque tending to 
accelerate it or retard it. This, if the difference in veloeity 
is small, will be proportional to that difference and equal, 
say, to b d£ 


15 Adding the effect of this and of the term 


сё, we find the equation of motion of the motor, 


d£ dé 
„„ = 
xc ae 
where M represents on a suitable scale its moment of 
inertia. Under a rigoroue mathematical treatment, diffe- 
rential coefficients of higher order will appear, but the 
terms here given are the most important. The solution of 
this differential equation is 

b 

oat 
£-& e 2M ein (3 t+), 


2 " is the period of the oscillation and ô is 


here ^" 
whe ; 


equal to J 11 nearly, if (as is usually the case) b? is 
small compared with 4 с M. 


value of «c. 


Consider an alternating dynamo connected to a 


poles. Then the 
dynamo will run with the same angular velocity as the 


steady 


The practical problem is to 


The oscillations represented by this expression are the 


free oscillations executed by the dynamo when disturbed 
by a temporary change of conditions—-e.g., if its load be 
suddenly thrown off, or #f, being a generator, it be switched 
into parallel with its fellows. 
years ago that the quantity c is positive—in other words, 


r. Hopkinson showed many 


that if the state of steady motion be disturbed the forces 
so called into being tend to restore it, or the motion is 
stable. Since then Kapp and others have worked out the 
It is easy to show that, sufficiently nearly for 
all practical purposes, 


where 75 is the open circuit E. M. F. of the dynamo 


2 


(mean?) (2 т/р being the periodic time of the alterna- 


tions) and L the self- induction of the armature, including 
therein the armature reaction and the self-induction of any 
‘conductors in series with the armature. Another expression 


Ёк 


{ог r, at once deducible from the above, is c = 


p 

E being the open circuit E.M. F. and i, the current in the 
seni when short-circuited and driven at the proper 
speed. 

It is obvious that the importance or othsrwise of these 
free oscillations depends on whether they are damped out 
or not. It has usually been assumed that b is a positive 
quantity—:.e., that the oscillations are resisted by a sort 
of viscous force—and if that is so the oscillations will, of 
bourse, rapidly disappear. I have, however, recently shown 
that under certain circumstances b may be negative, in 
which case the oscillations will continually increase in 
amplitude and the running of the dynamo will be unstable, 
even though b be very small. 

Suppose that the dynamo is working as a generator and 
is driven by a force with a certain periodic variation— 
e. 9., by a reciprocating engine. It is supposed to be coupled 
in parallel with such а number of other machines that the 
"bus bar potential is practically constant. The equation of 
motion then is 


25 dë 

M' Sp $ 

dt 41 

where 2 7/9 is the period of the variation in the force. 


The solution of this equation is (leaving out the free 
oscillations) 


+ cÉ =P sin f, 


: J in (3 1 — 4) 
О mau ĩ ð§?(»%r 81 . — А 
. JH ўа + (е с М 82) n ( 1] 
Ь6 
where tan - . 
T c—M 6? 


I shall presently show that in practical cases ö & is small 


compared ќо с, во that the equation for ? is, unless c is 
nearly equal to М &, 
P , 
шж j; in ó t, 
X — УТ 


where 27/5 represents, as before, the period of the free 
oscillations. These are the forced oscillations produced by 
uneven turning moment in the prime mover. Superposed 
on them there will be the free oscillations already 
considered. 

The possibility of parallel working, or of the working 
of a synchronous motor, therefore depends on two con- 
ditions. First, the quantity b must be positive, so that any 
free oscillations are damped out within a short time of 
being set up. Second, the forced oscillations must be 
of such moderate amplitude as not to interfere with 
practical working. I will deal first with the last-named 
condition, as it admits of much simpler treatment than 
the other. 

For an ideal machine, without any flywheel effect at all, 


ò is infinite, and we have 2 = x sin 5 /, In this case the 
c 
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phase displacement is always such as to correspond exactly 
with the torque exerted by the prime mover. Such a 
machine would run fairly well in parallel with others, 
simply delivering to the 'bus bars at all times exactly the 
energy given to it by its engine. But, now, if a flywheel be 
added, 5 becomes finite, and so long as it remains greater 
than ó—that ів, so long as the natural period of the 


alternator is less than that of the variation in turning 
moment—the amplitude of the oscillations becomes 


greater with increase of flywheel until, when 8 -= &, there 
is perfect resonance, and the oscillations are only restrained 


by the viscous damping. Further increase in the flywheel 


effect results in a continuous diminution of the oscillations. 
If 8 is so far diminished by increasing the flywheel that ò 
is several times as large as 5, the formula for £ becomes 


Р 
$7 55 
6? 
P- x 
pane 6 t. 
Mg sin ò f 
Now, the practical rule always adopted by designers for 
working in parallel is that the angular displacement of the 


, Sin 0 t 


machine in a revolution when running unloaded as com- 


pared with a uniformly revolving wheel shall not exceed a 
certain fraction (varying from + 
pitch of the poles. - If the machine is unloaded the equation 
of motion is Р 
2 £ МИР 
М ТЫ Т P sin $', 


5^ TM 


E is the phase-angle of displacement measured in such units 
that the angle between a pair of adjacent poles (or pitch- 
angle) is r. 
the angular amount of the forced oscillations, provided that 
$ ів large compared with ô, or that the natural period of 
oscillation of the alternator is large compared with the 
period of variation in turning moment. | 
Limitation of the angle by which tbe machine deviates 
from perfectly uniform rotation is not, however, precisely 
what is needed. What should be limited is rather the 


sin 91. 


or, 


amount of the fluctuation in the rate at which energy. 


is delivered by the machine to the bus bars. 
the speed is practically constant, is 
variation of torque—that is, to c £. 


This, since 
roportional to the 
ow, c is equal to 


2 ! 
| 275 and depends upon the electrical properties of the 
machine. Hence a machine with small self. induction will 
operate worse in parallel under a given amount of angular 
displacement than will another of large self. induction, always 
supposing the above-mentioned condition of long natural 
period to be fulfilled. Here, therefore, is a sufficient 
explanation of the wide variation in angular deviation 
permitted by different designers ; what suits.one machine 
will not suit another, and a machine with small self-induc- 
tion and armature reaction, or what is called a machine 
with good inherent regulation, must be subject to more 
stringent rules as regards angular deviation than one with 
large self-induction. 

nother cause which makes a fixed rule as to angular 
deviation inapplicable to all cases, is the fact that in some 
designs the natural period of oscillation may not be long, 
compared with the period of the engine impulses. Should 
these two periods become even approximately equal—if, 
for example, ô were anywhere within 20 per cent. of $ 
then the rule quite ceases to be applicable, and the amount 
of angular deviation in actual working as a generator bears 
no fixed relation to, but is much greater than, the same 
deviation when unloaded. Ав a matter of fact, in machines 
as now designed, in which the self-induction and armature 
reaction are usually sufficient to allow the machine to be 
short-circuited when partially excited without damage, the 
natural period of oscillation even without a flywheel is 
usually greater than the period of engine impulse. The 
latter period, even in a slow-speed engine, vill noL, аз а 
rule, exceed one-third of a second, while the natural 


period will be found to he of the order of half a 


17 to уу) of the angular 


The practical rule, therefore, directly limits 


second or more, and very much greater with $ heavy 
flywheel. Probably, therefore, a кр will generally 
be justified in assuming that the two periods are sufficiently 
different to ensure that he will get about the same angular 
deviation when delivering energy to the ’bus bars as when 
the machine is running disconnected. Не will, however, 
have to take account of the change in the rate of flow of 
energy to which that deviation corresponds on his particular 
machine, and it is in Ye that factor that the 
practical rule seems to be illogical. 

We have, so far, considered that particular component 
of variation in turning moment which is responsible for 
the major part of the phase displacement when the machine 
is running disconnected, and which is, accordingly, alone 
regarded in the practical rule for flywheel effect. That, 
however, is not in fact the only component of the varia- 
tions; there will be other components of both longer and 
shorter period. Take, for example, the case of a single- 
cylinder double-aeting Körting gas-engine running at 90 
revolutions. The principal variation in turning moment, 
and the only one producing any appreciable effect on the 
phase displacement when running light, will be due to the 
explosions, and will have a period of one-third of a second. 
As stated above, the natural period of oscillation of the 
alternator will probably be much greater than this. But 
there will also be a variation in turning moment due to the 
weight of the crank, with a period the same as that of the 
revolution of the engine, or two-thirds of a second. Now 
it is not impossible, with a light flywheél, for the period of 
oscillation of the alternator to have that value, and if that 
were во violent hunting would be set up, even though the 
variation in turning moment due to this cause were too 
small to produce an appreciable effect on the phase displace- 
ment when running light. Only, in this case of a small 
disturbing force, the approximation of periods must be 
fairly close to produce serious effects. The ordinary rules 
as to flywheel effect generally result in the natural period 
of oscillation being substantially greater than the period of 
revolution of the engine, but in a somewhat roundabout 
and accidental way. It seems highly desirable on many 
grounds to pay more attention than has hitherto been 
usual to the natural period of oscillation of the alternator 
when specifying flywheels. The period of oscillation of 
the governor of the engine should not be lost sight of. 
This is generally fairly long, and may not impossibly give 
rise to resonant oscillations. 

So far, we have considered the forced oscillations caused 
by the uneven turning moment of the prime mover in a 
generator working in parallel with a number of others. A 
very similar and equally important problem is that of a 
synchronous motor or rotary driven from mains in which 
the potential varies periodically owing to unevenness of 
rotation in the supply generators. Неге, if the motor or 
rotary had no flywheel effect at all, it would follow the 
generators precisely in their oscillations, and it is easy to 
see that if £ be the maximum phase displacement in the 
generators and é that in the rotary, then 
T ò”? 
£y = & [(a-5,) 
where 2 7/’ is the period of the variation in the generators, 
and 27/6 the natural period of oscillation of the rotary. 
In the case of a rotary, however, it is unusual to have any 
flywheel, and consequently 5, though usually less than 
8, may be sufficiently near it to cause the oscillations of 
the rotary to exceed in amplitude those of the generator. 
Furthermore, the danger of actual resonance with the 
revolution of the engine, is in this case very much greater. 
I came across а case recently of a motor-generator which 
could not be worked owing to resonance. Its natural 
period happened to be very nearly equal to that of the 
revolution of the generator—about two-thirds of a second— 
and it dropped out of step in a very short time, though 
the variation of turning moment of the period in question 
must have been quite small. By altering the field current 
so as to increase the natural period about 25 per cent., the 
forced oscillations disappeared almost completely, showing 
that the difficulty was entirely due to resonance. This 
suggests the reflection that it might possibly be better in 
some cases to put flywheels on the comparatively high- 
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speed rotaries, and allow a small flywheel and a bigger 
ш, deviation in the slow-speed generators. 

е question of free oscillations is a very much more 
complicated and difficult one than that of forced oscilla- 
tions. The period is, of course, easily determined, but, as 
already indicated, the importance or otherwise of these 
oscillations depends almost entirely on the way in which 
they are damped or on the sign of the quantity b. If 
b be positive, the oscillations are damped out and are 
unimportant. On the other hand, if b be negative, even 
though very emall, the oscillations will continually increase 
according {о an exponential law, and the running of the 
machine wil be impossible as a practical thing. The 
stability or otherwise therefore depends in this case on 
the sign of a small quantity and may be affected by a very 
small change in the conditions. I have recently investi- 
gated this question, and I have shown that under certain 
circumstances* b may be negative. I will not reproduce 
the mathematics here, but will merely give the conclusions. 

Consider an ideal synchronous motor in which the excit- 
ing eurrent is maintained absolutely constant, while the 
field magnete and the armature core and conductors are во 
perfectly laminated that no appreciable eddy currents flow 
therein. I find that the motion of such a motor is unstable 
or b is negative, provided that L р>р Неге p is the 
resistance and L pis the reactance of the armature and 
any conductors in series with it. The actual value of 5 


I find to be Lipp 
1 3 — 
27A (12 prp) 

The condition L р> p is generally fulfilled, so that an ideal 
motor such as that described is in general unstable, and all 
motors have this element of instability. In actual machines, 
however, there are à number of causes which give rise to 

viscous forces, and generally overcome this tendency 
to instability. Such are the local currents induced in the 
substance of the armature conductors, and (generally but 
not falways) the “amortisseur effect of currents induced 
by the oscillations in the pole-pieces, the field coils, and 
in any special “amortisseur” coils put there for the 
purpose. It will be found, on working out the value of b, 
that in machines of modern design and any considerable 
sizo, it is асац under ordinary conditions of work- 
ing. In small machines, however, and in large ones on 
long transmission lines, it may be important. I have 
an bang experimented with a small motor, the running of 
which was actnally unstable from this cause. 

Of the causes mentioned above as making for stability 
by producing a viscous damping effect, the most impor- 
tant is that described as giving rise to “amortisseur ” 
action. Consider an ideal motor of the type described 
in the last paragraph coupled to mains giving constant 
alternating potential moving steadily and doing external 
work. For simplicity, we may suppose the open-circuit 
55 of the motor to be equal to that of the mains. 

e effect of the armature current on the field will be 
to decrease the induction in the field magnets somewhat 
and also to distort it, so that the point of maximum 
induction and zero back E.M.F. is displaced backward 
against the direction of rotation. Suppose, now, that 
the motor executes oscillations about the position of 
steady motion. Then the field will experience variations 
of like period, both as regards its magnitude and its 
distortion. To put the matter in symbols, suppose that 
A cos @ is the induction linked with armature and field 
coils in the steady motion (0 being an angle defining 
the position of the armature). Then in the oscillation 
which is given by £ = & sin ô і, the induction will be 
(A +a, sin 6 f) cos 0 + 0, sin & f sin 6, the quantities 
а, and b, being positive, since when £ is positive there 
is a greater total induction and a less displacement of 
point of maximum induction than when ? is zero. 

Now suppose that the pole-pieces are surrounded by 
short-circuited copper conductors, and that the pole-faces 
are covered with copper plates, or have copper conductors 
threaded through them to form a grid. Then the changes 
of magnetising force due to the armature current will cause 
induced currents to flow in these conductors, and the 


* Paper read before the Royal Society, June 18, 1903, 


general effect of the currente will be to somewhat reduce 
the amplitude of the changes of induction in the pole-pieces, 
and to cause them to lag rather behind the changes in 
armature reaction which give rise to them. The consequence 
is that the induction linked with armature and field coils 
is now 

{A +a, sin (- )] cos 0 -- b, sin (57 – () sin 0, 


where a, 5, are (for the motor) positive quantities less than 
a, and b. respectively, and j are positive angles which 
depend upon the resistance of the “amortisseur” conductors 
and on the armature reaction. "Thus, at the time when the 
armature is passing the position of steady motion (£ = 0), 
but moving with more than the steady motion velocity, 
the induction, instead of having its normal value, À cos 6, 
has the value (A- a, sin у) cos 0 — b, sin ( sin 0. In other 
words, the currents then circulating in the “amortisseur " 
coils are such as to reduce the magnetisation somewhat, 
and to displace the point of msximum induction or zero 
open-circuit E.M.F., rather behind the position which it 
would occupy in ordinary steady motion. We have now 
to consider the effect of these changes in the induction on 
the torque at this moment, since it is the then deviation 
of the torque from its steady value that determines the 
value of b. 

Firet, as regards the demagnetisation, due to diminution 
of current in the field coils, or to currente in short-circuited 
windings surrounding the rein It is easy to show 
that the effect of reducing the field current in a synchronous 
motor may be either to increase or diminish the torque— 
it depends on the load on the motor. Let В, be that 
ox ponent of the current which is in phase with the back 
E.M.F., and A p the back E.M.F. of the motor, so that 
of the motor is } A p, Then а 


the rate of workin 
i current will result in a reduced torque 


reduction in the fiel 
provided that 
p App | 

L? p? + p? 
where, as before, p is the resistance, and L p the reactauce 
of the armature and any conductors in series with it. 
Similar considerations apply when the dynamo is workin 
as a generator, only in this case the effect of the indu 
currents when { = 0 is to inerease the magnetisation while 
the sign of 8, is changed. The general result is that if 5, 


А г.г Арр , 

be outside the limits + DX the induced currente tend 
to damp out the oscillations. On the other hand, if 8, be 
within these limite, the induced currents tend to increase 
the oscillations, snd under such circumstances damping 
coils surrounding the pole-pieces are additional causes of 
instability. In the case of a machine connected direct to 
"bus bars in parallel with others, these limite for B, are 
very narrow ; but in motors or converters on long trans- 
mission lines they may be so far a as to give rise to 
instability at light loads. There is little doubt that trouble 
has been experienced from this cause. It was one reason 
for the instability of the small motor to which I have 
referred, and the constante of that motor might easily be 
di инд on & much larger machine if there were consider- 
able self-induction and resistance in circuit with it. 

We may now consider shortly the damping effect of solid 
pole-pieces, copper plates over the pole-faces, or copper 
bars threaded through the pole-face to form a grid. Ав 
already pointed out, the effect of the currents in such 
condueting bodies at the moment when the motor is in the 
position of steady motion, but moving with more than the 
steady motion velocity, is to so distort the field as to move 
the position of maximum induction somewhat behind that 
which it occupies in steady motion. This is in effect the 
same as reducing the phase difference between motor and 
generators, and it therefore in all cases results in a reduction 
of the torque of the motor as compared with the normal 
steady motion torque, or on the balance in retardation of 
the motor. Hance damping coils of this kind invariably 
exert a true damping or viscous effect. Moreover, I have 
worked out the amount of the effect, and find that it is 
much greater than that due to the variation of current 
round the pole-pieces. It is these conduetors across 
the face of the pole-pieces that are the really useful 
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* amortisseurs,” and by their use it would seem that b can 
anys be made positive and the motion stable. 

I do not propose here to go ifito the actual value of the 
damping effect produced by these “amortisseur ” coils. It 
has been worked out, and the results will shortly be 
published. One thing, however, may be noted here, and 
that is that as the resistance of the coils is diminished, the 
effect increases to a maximum and then diminishes. It is 
obvious that if the pole-pieces were surrounded by perfectly 
conducting coils апд i faced with perfectly conducting plates, 
there could be no changes of induction produced by an 
oscillation about steady motion, and, therefore, no damping 
effect. The point is that the coils diminish the amplitude 
of the changes of induction produced by armature reaction 
approximately in proportion to their conductivity, and at 
the same time give rise to & difference of phase between 
those changes and their cause. The amount of dampin 
effect is proportional to the amplitude of the changes an 
to the phase difference. It is, therefore, possible to increase 
the conductivity of the coils too far—that is, to such an 
extent that the diminished amplitude more than compensates 
the increased phase difference. "Whether this happens in 
praetice I am not prepared to say, as it depends on many 
elements, such as the period of oscillation, amount of 
armature reaction, etc., but I am clear that it is not 
impoesible with constants such as one meets with in 
ordi designs. 

One other point is of interest in connection with 
" amortisseur " coils. They have been regarded here as a 
means of making b positive, or of removing that tendency 
to instability as regards free oscillations which is inherent 
in all machines. Of their great value for that purpose 
there m = 20 чо 5 It has often been 
suggested that they also an rtant in reducin 
the forced oscillations which 5 in the first 
section of this paper. My own belief, however, is that 
their action in that respect is insignificant. Looking back 
for а moment to the expression for forced oscillations, 
damping being taken into account, we found that it was 


TN EMI 
` JB 824 (c- M 82)? 
while the free oscillations were 


bt 
=é e 2M віп (51+ c). 


Now, by the courtesy of the Westinghouse Company I 
have been able to observe the free oscillations on a rotary 
converter fitted with heavy dampers round the poles and 
across their faces. The design of these coils was the outcome 
of much experience, and they may probably be taken as 
givin the most powerful attainable damping effect. I 

ound that if the machine were paralleled when а little out 
of phase, one could hear it make six or eight complete 
oecillations There can be no doubt that the ratio of the vwo 
successive oscillations was much less than 1/e. Assuming 
it to be equal to 1/e, we readily find that 


b 2 1 


sin (& í — 9), 


Hence in the expression for the forced oscillation 
1 
T 


Now I have already pointed out that the effect of the 
ordinary flywheel rules is to make ô considerably less than 
5. Hence 52 9? is but a very small fraction of M? 5 *, and 
unless c is nearly equal to M 5*—that is, unless there be 
resonance—the forced oscillations are almost unaffected by 
the damping. If there be resonance we have & = à, and 

р MS. 


———— ЕБ — 


т т 


Hence the amplitude of the forced oscillations ів 
bó е’ 


In other words, in case of resonance the forced oscilla- 
tions would be about three times as big with this amount 
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of damping as they would if there were no flywheel effect 
at all and no damping. It would seem, therefore, that 
damping ooils are not of much use for dealing with cases 
of resonance. A slight variation of the period is a much 
better solution. То sum the whole matter up, the proper 
way to deal with foreed oscillations is to use the right 
flywheel, while damping coils must be used for giving 
stable free oscillations. 


MECHANICAL COAL-CUTTING. 


À committee appointed by the North of England 
Institute of Mining апа Mechanical Engineers to investigate 
the question of mechanical coal-cutting has just issued the 
first part of its report, whieh deals exclusively with long- 
wall machines. The full report should be in the hands of 
every consulting and contracting engineer having to do 
with coal-mining. The committee collected information 
in the first instance from some 80 colliery companies 
owning some 200 machines, and an analysis of the informa- 
tion gathered shows that (1) disc machines in long-wall 
faces are those most generally in use at the presont time ; 
(2) few collieries have been using them for more than six 
years, or to any large extent; (5) compressed-air machines 
are still in а large majority, although electricity is 
being increasingly used as the motive power—according 
to the reports of H.M. inspectors of mines for 1900, 
out of a total of 316 machines which were at work, 
electricity was the motive power in 69 only, but acoording 
to more recent returns the proportion now is about two 
driven by air to one by electricity ; (4) the thickness of 
seams in which long-wall machines are in operation varies 
from 1ft. lin. to 6ft. 6in. ; (5) the depth of cut runs from 
2ft. 10in. to 7ft. ; (6) the amount of coal cut per machine 
per year averages roughly 13,000 tons. According to the 
reports of H.M. inspectors of mines, mentioned above, the 
average was about 10,000 tons. These figures correspond 
with those from America, where during the years 1890 to 
1896 the tons per machine averaged a little over 10,000 
tons, and rose to a little over 12,000 during the years 1896 
to 1900; but the Ámerican machines are nearly all of the 
percussive and chain-breast types, and are working, as a 
rule, much thicker seams and under different conditions. 

The committee afterwards made a selection of collieries 
to be visited in different localities, and 30 chosen for 
their representative charaoter were inspected by the 
members. The three points chiefly investigated were 
eost of working as compared with hand labour, increased 
produetion per man employed, and increased percentage 
of round coal obtained using machines. Under the first 
heading the committee found that the cost of working 
per ton as compared with hand labour is reduced in some 
cases as much as 1s. But on the average from 4d. to 6d. 
per ton is saved, and in certain cases this cost is not 
reduced at all. On the other hand, on the average some 
65 per cent. more coal is produced per man employed, and 
this is a very great advantage when house accommodation 
and free coal are given to the miners. It also enables 
scarcity of labour to be partially overcome, and may result 
in the working of thin seams of coal which could not 
otherwise be profitably undertaken. The increase of round 
coal varies from 5 to 20 per cent.—that is, 20 per cent. of 
the total output. In othor words, if there is 60 per cent. 
of round coal worked by hand and 70 per cent. worked 
by machine, the increase i8 а 10 per cent. one. The report 
then discusses the conditions of working and the advantages 
of various types of machines to meet these conditions most 
economically. It shows that there is & great advantage 
in having a machine which will cut in either direction 
whenever practicable, as this saves a t loss of time in 
moving the machine from the one end of the face to the 
other. Into the details of the various makes of machines 
seen at work we do not propose to enter. As mentioned 
above, the majority in use at present are of the disc type, 
and the committee attribute to defective construction the 
comparative slow progress made by the bar machines. The 
chain machines introduced comparatively recently are 
stated to be gaining ground, They have most of the 
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advantages of the bar type, with the additional one that 
the chain brings out the cuttings better than the bar. 
The need for convenience for rapidly replacing the cutters 
is dwelt upon in view of the frequent changes required 
when working. The point in which our readers have the 
greatest interest is that of the motive power. At present 
electricity and compressed air are fighting for the 
supremacy. We, therefore, give the following extracts 
from the report on this point in full: 

“The relative advantages and disadvantages of the use 
of compressed air and electricity for the purpose of trans- 
mitting power underground have been so often and so 
fully described and discussed, that it is not necessary for 
the purposes of this report to touch upon them any further 
than is requisite having regard to the coal-cutting machine 
itself. Until comparatively recently, compressed’ air has 
been more largely used in collieries for power purposes 
than electricity, and is still preferred by many engineers, 
despite its lower efficiency, more especially in mines 
which are of a fiery nature and subject to outbursts of 
gas, on account of its greater safety under such conditions. 

he great improvements in air-compressing plant, by 
means of which the output has been greatly increased and 


the supply of air regulated in accordance with the demand, 


as well as the advance which has been made in the manu- 
facture of cheaper and better pipes for its conveyance, 
have materially increased the efficiency of compressed air. 
Its comparative simplicity, when placed in the hands of 
inexperienced workmen, its ready adaptability for all 
power purposes, and the comparative freedom from injury 
to the machines worked by it in damp or wet pits, are 
further points of consequence. On the other hand, the 

eater efficiency of electricity, and the simplicity and 
ower cost with which it can be conveyed from the surface 
to the face, has led to its increased introduction for power 
purposes. For coal-cutting its use is extending very rapidly 
at the present time. 

* Compressed-Air Culters.— Machines driven by air are 
generally subject to a greater amount of vibration than 
those which are electrically driven. This renders it most 
desirable to have the machines frequently examined and 
small repairs constantly attended to, as, otherwise, the 
machine is apt to get into a bad state of repair, necessi- 
tating its withdrawal from the pit for complete repair and 
renovation. It is a desirable plan to keep spare machines, 
and to have each machine withdrawn after it has been in 
use for a certain time for a thorough overhaul. This is 
generally done on the surface, though in one instance an 
underground workshop has been established in order to 
avoid the expense of removing the machines from the 
workings. It is a material point to have the air freed 
from moisture, во as to avoid the mist which is otherwise 
caused by the exhaust, and for this purpose underground 
air- receivers are very beneficial. The face connections or 
hoses in use with compressed-air machines are heavy and 
awkward to manipulate. Their first cost is high, as well 
as the upkeep, as they are very liable to be cut and injured 
when drawn along the face, and spare lengths should 
always be kept in readiness for this reason. There are 
several descriptions of hose is use; and, probably, under 
ordinary circumstances, the ordinary indiarubber hose, 
marlin-wrapped, gives the most economical result. 

“ Electric Cutters.—The conditions iu which coal-cutting 
machines have frequently to work are а peculiarly severe 
test of the construction of continuous-current motors. The 
heavy vibration, the great and sudden vuriations of load, 
coal-dust getting into the coils, moisture damaging the 
insulation, and the confined space which limits their size 
are all inimical to their constitution. Yet, it must be 
allowed, in face of the good results which in many cases 
they are giving, that the difficulties have been overcome to 
a large extent by increasing the capacity of the motor and 
strengthening its construction. Perhaps the chief trouble 
is the liability to overheating. As is well known, a current 
passing along a conductor generates heat, which is propor- 
tional to the square of the current multiplied by the resist- 
ance. This resistance increases with the rise in temperature, 
and even a small rise in temperature has a damaging 
effect on the insulating material ard reduces its insulating 
power. The vibration and the presence of coal dust or of 


moisture also tend to break down the insulation of the 
coils of the armature. When a heavy strain is put upon 
& series-wound continuous-current machine, as frequently 
happens from the presence of pyrites or ironstone nodules 
in the stratum cut, or from coal or other material 
falling on the disc, an ircreased rush of current flows 
through the motor. If this continues for more than a few 
minutes, the insulation of the armature coils will be 
destroyed owing to overheating, and the machine will 
break down. This is by no means a rare occurrence in 
the early trials of electric disc machines, owing to the 
ignorance and inexperience of the attendants. To avoid 
it needs the close attention and ready judgment of the 
man in charge to switch off the current at tho right 
moment. Bar and chain machines are not likely to 
become jammed, they consume less power, and therefore 
are not во liable to break down in this way. In view of 
the trouble arising from overheating, it is wiser not to let 
an electric coal-cutter run continuously for a long time 
without a stop. It works better when kept cool, but in 
practice stoppages are generally quite frequent enough. 

« Three-Phase Current.—Three-phase induction motors have 
been applied successfully to coal-cutters, both of the dise 
and bar types. An experience of more than a year at 
Acton Hall Colliery, where they were first . for this 
purpose, goes to show that they are practically free from 
this liability to break down. They have given great satis- 
faction there, and are preferred to continuous-current 
machines. The difficulty of their low starting torque has 
been overcome Ъу а simple mechanical contrivance, which 
allows the motor to make a few revolutions before 
engaging the disc or bar. No commutator or sliding 
contacts are needed. A reversing switch is attached 
to the machine, and it can be reversed from full 
speed in one direction to full speed in the other without 
shutting off the current. The motor slows down, and tken 
starts off in the opposite direction. During their consider- 
able experience at Acton Hall Collieries they have never 
yet blown a fuse, though disc machines frequently have 

en stopped suddenly by coal falling on the disc. Three- 
phase motors occupy more height, which is a disadvantage 
in low seams. Electric cutters, owing to the rotary motion 
in place of the reciprocating, are not subject to such heavy 
mechanical strains as compressed-air machines. They 
require, however, to be constantly examined, and, with the 
cables, carefully tested and kept in order, as otherwise the 
efficiency of the plant will rapidly diminish. More skill 
and attention is undoubtedly required than ie the case 
with compressed air. It is of the ep importance that 
electric plant should be of a high class, both as regards 
material and workmanship, and that there should be no 
cheeseparing about an installation. A properly constructed 
plant will give satisfaction, but an inefficient one probably 
gives more trouble than anything that can be put into & 
colliery, and it is the worst form of false economy. With 
electric cutters the face connections or trading cables are 
handier than the compressed-air hoses, but require to be 
properly protected. A twin cable appears to be the best, 
and this may be taped and armoured outside, or may be 
covered with leather or placed in an indiarubber pipe. 

“ Ag regards capital expenditure, there does not appear to 
be much difference between the first cost of a coal-cutting 
plant to be worked by compressed air and that of one to 
be electrically driven. From careful estimates of a first- 
class plant of either sort, consisting of generating plant 
complete, and the necessary cutters and their accessories 
(including two spare machines, without pipes or cables) 
suitable for a pit at which it is desired to run 10 machines, 
the cost per machine works out at about £1,000 in the case 
of compressed-air and £1,100 in that of electrically-driven 
machines. Electric machines are more expensive than 
compressed-air machines, the large ones costing about £350 
to £450 each as against about £250 for compressed.air 
machines. The cost of pipes or cables is, of course, 
dependent on the depth and distance inby. Pipes are 
more expensive than cables, and, consequently, the greater 
the distance, the greater the saving in first cost under 
this head by the use of the latter, though probably the 
depreciation is considerably heavier. The estimated cost 
of pipes or cables for a plant of the dimensions named 
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above, including all face connections, works out at about 
£270 per machine for pipes and about £200 for cables, 
assuming that the depth of the shaft is 600ft. and that 
the distance from it to the workings is 4,200ft. With 
plant of increased capacity, the cost per machine would 
naturally be modified somewhat.” 

With the details of labour in connection with the 
machines we do not propose to deal, but in the paragraph 
relating to the cost of working per ton some figures are 
given to show that when electrical machines were first 
adopted high expense was incurred in consequence of 
armatures being burnt out. This cost in one of the 
collieries visited was as high as 1s. 24d. per ton, but this 
was largely due to unsuitable plant. The committee's 
conclusion is that 7d. per ton on the average leaves some 
margin on the right side. As regards the increased 
production per man, a round average figure may be said 
to be three tons per shift with hand working and four tons 
when machines are employed. In other words, for an 
output of 1,000 tons 333 men are required with hand 
huing, as against 250 with machines. There is besides 
this a further gain in the concentration of the workings 
due to the increased output from a given face, requiring 
less length of road and less off-hand labour. 


ee 


ELECTRIC TRANSMISSION DEVELOPMENTS IN 
NEW ZEALAND. 


Through the courtesy of Mr. R. C. White, who is the 
engineer-in-charge of the Government electricity works at 
Rotorua, N.Z., we are able to give the following interest- 
ing information about electrical development in that dis- 
trict. Some of our readers may not know that the 
Government of New Zealand has a department devoted 
to tourists and health resorts, and has erected а sana- 
torium near the hot springs at Rotorua, which are noted 
for their medicinal properties in connection with the cure 
of rheumatism and kindred ailments. In order to supply 
the sanatorium and other houses in the district, electrical 
energy is being transmitted from the Okere Falls, 13 miles 
away. The curves we are able to give herewith clearly 
show the output and the type of load which this interest- 
ing little transmission has to cope with. It will be seen 
from Fig. 1 that on April 9 this year a maximum output 
of 85 kw. was required. The regulation is effected in such 


E ИШЕ! ШИНЕ МЫШ dccem 
LL БШ УНЕ, N БАН ШЕН Шиш 
E ИШ БЕ, ИНЕ ША ИШИ БАЕ ИШ 


i 

L 
gn oo 
E | 
8 10 4000 
2 8 8800 о 

6 3600 о 

4 

2 3200 
Time 72 PM. 


Fig. 1.— Maximum Load Curve. 


а way as to keep a constant E.M.F. of 3,000 volts at the 
Rotorua end of the transmission line. In order to do this 
with a load of 85 kw., it will be seen that at the transmission 
end 4,200 volts are required. This means a loss in the line 
of no less than 1,200 volts. In view, however, of the cheap 
and practically unlimited power at the Okere Falls, this 
loss is quite permissible for the present. The minimum 
load in the current year occurred on Feb. 1 (Fig. 2), when 
the maximum only reached 40 kw. Asis to be expected 


in an installation of this kind, there is clear evidence 
that the doctors insist оп the patients going to bed early. 
Thus it will be seen that the maximum load occurs at 
8 p.m., and after that time the load rapidly falls away. 
We understand that the plant is shortly to be extended 
very considerably, owing to the fact that a new sanatorium 
is being erected, which will involve much more generating 
machinery. The good work which has been done in this 
district with the transmission line of 13 miles is merely the 
forerunner of large transmission schemes in New Zealand, 
which will most likely be under the superintendence of the 
Government. An example of this, which has recently been 
referred to in our columns, is that of the Huka Falle, where 
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very large water power is available. It is suggested that 
in this case sufficient electrical energy should be obtained 
to work all the trains on the North Island Trunk Railway 


from Auckland to Wellington. The Minister for Public 
Works, in answer to a question in the Legislative Assembly, 


‘stated that the Government had secured the services of an 


expert with great experience in Ámerica t5 advise them in 
the matter. The scheme would involve a transmission of 
over 200 miles. It is worthy of note that the New Zealand 
Government is so public spirited as to take the lead in the 
development of the country's unbounded natural resources. 


APPOINTMENTS VACANT. 


Junior Engineer, Dundee Town Council. 

Working Electrical Engineer. See advertisement. 
Armature Winders, Manchester. See advertisement. 
Shift Engineer, £100 per annum. See advertisement. 
Shift Engineer, Taunton Corporation, £100, 28th inst. 


Station Superintendent, Motherwell Electricity Works, £117, 
Oct. 2. 


Canvasser for a London electricity supply company. See adver- 
tisement. 


Chief Tramways Officer, London Oounty Council, £1,660, 
28th inst. 


Assistant Demonstrator, City and Guilds of London Institute. 
See advertisement. 


Inspeotor of Apparatus, British Thomson-Houston Company. 
See advertisement. 


Assistant, meter and testing department, National Electric Supply 
Company. See advertisement. 


Motor and Meter Inspector, supply station in North of England 
50s. per week. See advertisement. 


Clerk of Works during the construction of tramways and road 
widenings, Aston Manor Urban District Council, £3 per week. Duties 
to commence early in October, and duration of engagement for about 
12 months. Applications, stating age and experience, to Mr. Robert 
Green, 37, Waterloo-street, Birmingham, by 26th inst. 


Superintendent of Eleotric Lighting, etc, The Crown Agents 
for the Colonies will receive applications for the appointments of (1) 
superintendent of electric lighting, and (2) assistant electrical engineer, 
under the Public Works Department of the colony of Lagos. Salaries 
£400 and £300 per annum respectively, appointments for two years’ 
service in the colony. Four months’ leave on full pay in this country 
at the end of each 12 months’ continuous service if returning to the 
colony, and two months if not returning to the colony. Half salary 
on the first voyage out, but on subsequent voyages full salary will be 
paid. Applications by letter, stating age and experience, and accom- 
panied by copies of not. more than three recent testimonials, will be 
received by the Crown Agents for the Colonies, Downing-street, 
London, S.W., up to Oct. 7. The following reference should be 
quoted on the top left. hand corner of letter of application, M. 1, 751. 
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if not an eventful one. 


| parent of all the Royal. 


THE WINTER SESSION. 


Men and societies will now be settling down for the 
winter's work. The interval has been а busy, an interesting, 
The rapid progress in various 
directions, not only in electrical matters but in other 
engineering ways, has resulted in the multiplication of 
societies, each one of which pays particular attention to 
а special branch of the industry or science it is desigred 
to represent. We are not alarmed at this state of things, 
though much has been said detrimentally about the number 
of institutions. There is one phase of the question, how- 
ever, about which we should like to offer a suggestion. 
While it seems necessary for the better consideration of 
details that a number ef societies should exist, there are 
certain fundamental questions relating to all. The British 
Association has of recent years introduced a system for the 
discussion of common questions which we think might with 
advantage be extended, and followed by many societies 
dealing with different phases of the same subject. It is 
somewhat invidious to refer to particular societies, but 
as no reflection is intended, there can be no harm done. 
It is quite conceivable that an interesting paper could be 


contributed whieh would be equally attractive to the 


Institution, to the Physical Society, to the Faraday Society, 
and to similar societies—not forgetting to mention the 
Men can only devote a 
certain time to society meetings, and a common meeting 
with a lapse of an ordinary meeting might enable a 
larger number to take part in the proceedings. There 
is far too much exclusiveness in some of our institutions. 
They are carried out simply as mutual admiration societies, 
with a curt stand off addressed to those who will not 
fall down and worship a man whom they are told they 
ought to worship. Some of them are intensely cliquish, 
and run more for the benefit of a few active spirits than 
for anything else. Just as travel broadens the mind of 
the traveller, so the bringing together of various societies 
to discuss a common question would tend to prove that 
no one society contains all the talent of the kingdom 
We badly want variety, even crass heterodoxy. It 
is too often only necessary to glance round the facea 
at a meeting to be able to foretell the names of the 
speakers, and most frequently it is easy to foretell what 
they will say. А man who has something to say, and 
says it in a few words, is а rara avis (if а man can be 
compared to а bird), while the man who has nothing to 
say, and hides his dearth of such information under а mass 
of verbiage, is but too apparent. 

Another suggestion as to very important questions not 
coming within the purview of existing societies. Take 
three questions at the present time important, but not to 
be dealt with by existing societies in the manner they ought 
to bedealt with: municipal trading, depreciation in municipal 
work, and the fiscal question as it affects the electrical 
industry. These subjects are dealt with in societies and 
institutions having definite aims and objects, but opposing 
interests have seldom or never been brought together to 
try and find out the real points of difference and the points 
of agreement. Is it impossible to try to get at the truth 
rather than at some conclusion which seems to assist the 
party that comes to that conclusion? To give an example 
outside of electrical matters—some men have written 
of & certain branch of the glass trade as having been 
killed by free trade; others give chapter and verse 
that the trade has been killed by the stupidity of 
trades unionism. We have at various times given 
details of electrical apparatus obtained from foreign 
sources. The value of this appears in the imports, yet 
the importation has no more to do with free trade or pro- 
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tection than we have with the government of Mars. 
Surely, then, it is necessary that men who know dhe inner 
details of business should discuss questions affecting a 
large industry, rather than allow questionable conclusiens 
to be deduced by those unacquainted with the realities of 
the question. How and when now can such subjects be 
considered ! 


be 


CORRESPONDENCE. 


«Опе man's word is no man’s word, 
Justice needs that both be heard.’ 


^'^ INTERMEDIATE SWITCHES AND WIRING. 


Sır, —Having been greatly interested in the development 
of two-way and intermediate wirifig from their earliest days, 
it is gratifying to notice how general the adoption of the 
latter is also becoming, as your Questions and Answers 
columns of Sept. 11, 1904, show (Answer 610, pp. 599.401). 


shows that by the insertion of а simple master switch 
between the two + wires at any point, control of the lamps 
is prevented. Fig. 3 shows a two-way switch used for 
turning on either of two lamps, or of two groups of lamps; 
it will be seen that any number of intermediate switches 
may be fixed in series with such and allow control from 
ether points. 

Some ,mention has been made of the disadvantage of 
having to use two types of switches (the thumb-key and 
tumbler) on the same circuit, as the tumbler movement 
could not be obtained adapted for “intermediate ” use, or 
at the best, the necessity of coupling two tumbler switches 
together, which means less simple connections and an ugly 
fitting. I have a tumbler switch movement constructed in 
accordance with my patent No. 131, 1901, to form an 
intermediate switch, the article being of standard size 
except for a slightly thickened base. Fig. 4 shows the 
circuit connections where only tumbler type switches are 
used. 

While on the subject of intermediate wiring, it may be 
of interest to your readers to study the patent specification 


Fic. 1. 


I do not think it is generally known, but to Mr. W. Н 
Massey, M.I.C.E., we are indebted for this simple system, 
where intermediate switches are used to give alternate 
paths to the current and allow perfect control at every 
point (Patent No. 16,091, 1891), the first adaptation being 


Fic. 2. 


made in the autumn of 1891 at the house of H. M. Brunel, 

Mr. Massey has done much to advocate the use of 
this ingenious arrangement, and it now appears as if a 
general adoption will result. 


Fic. д. 


А few variations on the original idea may be of interest, 
and prove at times useful to adopt. Fig. 1 shows how a 
three-way switch is used at one end in place of the usual 
two-way switch ; this arrangement enables a janitor in flats 
to cut out of circuit all other switches at times when it is 
undesirable that the lamps should be turned off. Fig. 2 


Fic, 4. 


of C. A. Allison, No. 6,606, 1894, which dtecribes a 
different plan for accomplishing a similar object to that 
shown in Fig. 4.—Yours, eto., A. Р. LUNDBERG. 


London, N., Sept. 17, 1903. 


PRIORITY IN OIL-BREAK SWITCHES. 


Str,—In the paper read before the British Association 
recently by Mr. W. B. Woodhouse, it is said “that the 
first oil-break switch to be put to practical use was at the 
Paderno power station in 1897," and that “ this was designe 
by Mesers. Brown, Boverie, and Co." 

This statement shoul! bave been qualified to apply to 
the Continent only, because it is well known that-oil-break 
switches were used in this country earlier than 1897. This 
company designed oil.break switches in 1894. The first 
large switchgear made which contained oil-break switches 
was installed by us at the City of London Electric Lighting 
Company's works at Bankside. The switches were erected 
and tested in 1895, and the complete equipment was put 
into constant use in the following year, and it has been 
giving—as far as we are aware— satisfactory results ever 
since. Originally the gear consisted of 60 panels, each 
suitable for a maximum capacity of about 750 kw. at 2,000 
volts, but has since been extended to about 80 panels of 
the samo design. 7 

It may also interest your readers to be reminded that 
Mr. Ferranti's patent for “electric switches in which the 
contacts are immersed in oil or other insulating fluid upon 
breaking " was applied for in 1895.— Yours, etc., 

FERRANTI LIMITED. 

Hollinwood, Lancs., Sept. 22, 1903. 


or 


ON SINGLE-PHASE REPULSION MOTORS.* 
BY WILLIAM CRAMP, A.M.LE.E. 


It is a matter of common knowledge that if it were 
possible to construct a single-phase alternate-current motor 
having the characteristics of a direct-current series motor, 
and no serious drawback, it would find a very extensive 


* Paper read before the British Association, Southport meeting. 
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application, on account of its extreme suitability for the 
transmission of power, especially in connection with rail- 
way work on long lines. There are many forms of single- 
phase induction motor on the market, some of which are, 
for certain purposes, very useful. Yet in spite of these, 
the single-phase motor is avoided wherever possible, as is 
clear from the many costly alterations which are being 
carried out in thia country. It is only necessary to 
mention a few examples of this. In Croydon a direct- 
current plant has been laid down for the centre of the 
town, solely to provide for motors, in addition to the 
already existing alternating supply. The City of London 
Electric Lighting Company are slowly replacing alternating 
by direct current, for similar reasons. The towns of 
Coventry and Sheffield are introducing two-phase in place 
of the existing single-phase system. No doubt, much of 
this will be changed if the Baltimore and Annapolis Rail- 
way is successful, since that will demonstrate the existence 
of single-phase motors comparable to the direct-current 
series motor, and the extreme simplicity and flexibility of 
the single-phase system will again recommend its adoption 
in cases where three-phase plant is now in contemplation. 

At present there is a choice of three types of motors on 
single-phase systems. 

1. The Synchronous Motor.—The' disadvantages of this 
form, where starting and stopping is frequently necessary, 
are sufficiently obvious 

2. The Asynchronous Induction Motor.—The disadvantages 
of this motor are that special devices, always cumbrous 


and often very expensive, must be employed to start it up, | 


and even then a current usually considerably in excess of 
the full-load current is needed to run it up to speed under 
load—often a grave objection on lighting circuits. More- 
over, even nder favourable conditions, the power factor is 
poor, the efficieney not high, the possibilities of varying 
the speed; almost nil. 

3. The Series Alternate-Current Motor.—This moter bids 
fair to rival the previous forms for general application, and 
will, ав we have said, be thoroughly tested on the Balti- 
more and Annapolis Railway. ts disadvantages are that 
the frequency at which it is most successful is very low, 
thus rendering it inadmissible on lighting circuits, while 
its power factor tends to decrease with load, and pressure 
difficulties at the commutators are almost unavoidable. 


The only other type at present practicable is the 
repulsion motor. For several years past I have been 
working to ascertain the lines on which really efficient and 
satisfactory motors of this type might be designed, and I now 
believe that repulsion motors may be built, up to at least 
20 b.p, which will compare favourably with any type of 
motor at present in use. Ín its simplest form the repulsion 
motor consists of a laminated electromagnet or stator 
excited from the single-phase mains, and an armature or 
rotor wound almost exactly like the armature of a direct- 
current machine, and fitted with a similar commutator. 
Brushes rubbing on this commutator are set at a particular 
angle and short-circuited. The alternating flux set up by 
the stator induces in the coils of the rotor currents in such 
directions that the coils carrying them tend to move out of 
the inducing field. The action is exactly the same as that 
shown by Prof. Elihu Thomson to exist when a plain 
copper ring is brought into the field of a solenoid excited 
by an alternating current. 

Figs. 1 and 2 show clearly the two main forms of repul- 
sion motor. In Fig. 1 the angle 0 is usually 45deg. or less. 
This type has the following peculiarities: (a) the E.M.F. 
of a quarter of the rotor opposes that of the other three 
quarters, leaving half the rotor for useful E.M.F.; (b) the 
rotor current passes through all the coils, whether in a 
useful position or not, thereby increasing the C? R loss ; 
(с) э quarter of the rotor gives a torque opposing rotation ; 
(d) individual coils short-circuited by the brushes are 
constantly giving a torque opposed to rotation, and 
causing difficulties with commutation. These disadvantages 
led me to construct repulsion motors on the lines of Fig. 2 ; 
and it is partly due to the adoption of this form that I 
have succeeded in obtaining satisfactory commutation. 
The difüeulties of construction, chief among which is 
commutation, have led most writers to speak of repulsion 


motors with much distrust. Thus Elihu Thomson, whose 
patent of 1889 covers the whole principle of repulsion 
motors, refers to them as capable of giving out consider- 
able power, “though with what economy is unknown.” 
Prof. Jackson condemns them as “bulky, expensive, and 
inefficient,” though he adduces no evidence in favour of 
this verdict. Mr. Steinmetz writes “they have the dis- 
advantage of using only part of the rotor,” but as recently 
as December, 1902, he said that he believed better resulte 
were to be obtained from them than from series alternate 
motors. To show how very misleading are these state- 
ments, I here add: (1) That Mr. Hobart proposes using 
only 50 per cent. of the armature for his recent direct- 
current machines. (2) If the coils of the rotor are only 
half of them used at any given instant, it is obviously 
possible to work at a higher current density. In one of 
my experimental motors I have had eight amperes through 
No. 21 wire without sérious heating. (5) In such alter- 
nators as the Mordey-Victoria, only half the armature is 
ever really active at one time. 


Fie. 1. 


The chief difficulties in the construction of repulsion 
motors are: (1) liability to vicious sparking and (2) 
difficulty in obtaining a high power factor. In the first 
form of repulsion motor which I tried I found that the 
spark was almost as great on closing the coil as on opening 
it. In order to investigate this, 1 had some experiments 
earried out on the opening and closing of circuits, of 
which I now relate briefly the results. With an inductive 
circuit there was less tendency to spark on the make than 
with a non-inductive circuit, and there was much less 
tendency to spark on the make with copper than with 
carbon contacts. I find, on the whole, that to avoid 
sparking on the make, a good, firm, clean, low-resistance 
contact is adequate. For this reason I have so far used 
copper brushes in the motor, but, despite this, the choice 
between carbon or copper has to be decided by the con- 
sideration of the whole of the circumstances, which would 
be too long to discuss now. With copper brushes I have been 
able to get absolutely sparkless commutation, working from 
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Fic. 2. 


nothing to full load, on а motor whose design was in other 


respects distinctly faulty. These results refer more particu- 


larly to motors of the class represented by Fig. 2, whose 
only disadvantage is the long are of brush contact, entailing 
corresponding friction. Having by copper brushes pro- 
vided for closing the circuit sparklessly, I was enabled to 
obtain sparkless opening by means of the same principles 
that are employed in what is known as “resistance com- 
mutation "—that is, providing a sufficient interpolar space 
to enable each rotor coil to pass entirely outside the 
magnetic field, so that the current oan die down before the 
opening of the circuit. It is obvious that a form of com- 
mutation might be employed corresponding to what in 
dynamo design I call “ E. M. F. commutation (a term which 
explains itself) ; or, better still, à combination of E.M.F. 
and resistance commutation, and as the output of the 
motor undoubtedly increases with pole width, it might pa 

to use one of these modifications, on which point, indeed, 
I am at present experimenting. In considering the actual 
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design of a repulsion motor, the first object is to decide 


which form of commutation you are going to rely upon. 
Having settled this, the form of stator is practically fixed, 
for if resistance commutation is to be relied on entirely, 
the stator must have distinct poles—by this I mean that 
there must be considerable air-space left between one polar 
winding and the next, as in the direct-current machine. 
On the other hand, if E.M.F. commutation be used, the 
stator may be built exactly like that of an ordinary single- 
phase motor. I have tried both forms, and find that while 
both may be rendered sparkless between certain limite, 
the former gives good commutation over a wider range, 
while the latter gives better starting torque and better 
power factor. But I would insist on the fact that every 
form of repulsion motor may be rendered sparkless if the 
design of the rotor winding is properly eonsidered. Thus, 
what has been hitherto the great disadvantage of the 
repulsion motor disappears. 

We therefore proceed to consider the design of the rotor 
winding. We may choose an arrangement such as that in 
Fig. 1, or a modification of Fig. 2. The salient differences 
between these two forms are: (1) in Fig. 1 all the short- 
circuited coils are in series, while in Fig. 2 they are in 
parallel; (2) in Fig. 1 the rotor current always passes 
through the whole of the rotor coils, whether active or 
useless; in Fig. 2 this is obviously not the case. If the 
rotor winding has to carry a large current, Fig 2 is not 
very suitable on account of the fact of the large heating that 
takes place at the commutator, and the large proportion which 
brush resistance bears to the resistance of the coil lying 
between any given pair of segments. I have already 
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stated, under the head of Commutation, other reasons 
for selecting windings of the type of Fig. 2, but I ought 
to add that recent experiments with windings of the type 
of Fig. 1 impress me very favourably, and all motors at 
present under construction are of this type. In actual 
experiment with windings like Fig. 2, I have found that if 
the rotor is of the 10880 сой type, a8 shown, besides those 
coils actually short-circuited, there are other closed circuits 
carrying useless, or even harmful eurrents. Hence, in the 
particular motor on which most of these experiments were 
made, the winding has been altered to that of Fig. 3, thus 
practically converting the rotor into an open-coil armature, 
with two coils in parallel. 

These considerations determine the type of rotor 
winding, and we now pass to the discassion of the E.M F., 
current, torque, etc., taking first the case of a bipolar 
motor with a single coil, as in Fig. 44. This diagram is 
really a simple case of Fig. 2. If the pole arc is 50 per 
cent. of the pole-pitch, and equal to the width of the coil, 
and the distribution of magnetic flux radially around this 
pole arc is sinusoidal, then the E.M.F. set up in the coil is 
& pure sine wave. If, however, the flux is distributed 
uniformly radially over the pole arc (as is more probable in 
an actual machine), the lines enclosed by the coil when the 
field is constant are as represented in Fig. 4B. This is a 
sine wave with some odd harmonics, which are of small 
importance in the present case; the third harmonic, which 
is the largest, has an amplitude of only 1/9, the funda- 
mental. I shall assume, then, for present purposes, that 
both the- time variation of the main flux and the time 
variation of the area of the coil with respect to the total 
flux are both sine functions, We then have, if number of 


turns on the stator winding = ii, number of active turns on 
the rotor = maximum magnetic flux per pole -F, speed 
of motor in revolutions per second = л, periodicity of 
stator current in periods per second =f, R.M.S. primary 
E.M.F. = е, R. M. S. secondary Е М.Е. = e, Then it is 
found that 


which means that the secondary E.M.F. may be repre- 
sented by the resultant. of two lines at right angles, as 
shown in the phase diagram (Fig. 5). 


Fie 4. 


Passing on to the equations for current, we have, upon 
elosing the cirouit when one side of the coil is just coming 
into the field, a current made up of two terms—(A) the 
exponential term, (B) the ordinary sine wave. The term 
(A), which may usually be neglected in other alternating- 
current apparatus, is often, in the case of the repulsion 
motor, of great importance. It is extremely difficult to 
show the value of this term in any phase diagram, but 
its general effect is to ‘shift the rotor current slightly 
forward in phase, and to cause the torque of the rotor to 
sink to zero at a lower speed. The cases in which it is of 
greatest importance are those of the type of Fig. 2, 
in which the number of turns per coil is large. I found 
its effects to be very strongly marked in the first two 
motors I made; but I do not anticipate that in future 
designs its effect will be so marked, for two reasons: first, 
because I now aim at few turns per rotor coil; and, 
secondly, because I use а greater number of commutator 
segments. Coming now to term (B), I think it is easier to 
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eonsider the action of the motor from the standpoint of 
the Heyland diagram. In Fig. 6 we have a representation 
of the transformer diagram. Figs. 4 and 6 are lettered 
alike. S is the stator, R the rotor. Let the flux at T T 
be represented by O F (Fig. 5). 
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Now, we may resolve the field O F in two directions in 
space—viz., along the line of the brushes and at right 
angles thereto. F D and D O will represent these com- 
ponens, the point D lying upon а semi-circle, as shown. 

he angle D F O is that corresponding to A in Fig. 4. 
D F now represents the field which vibrates through the 
rotor coil, and D E, at right angles and proportional to it, 
must represent in time the É M.F. generated in the rotor coils. 
(It is better to keep time and space separate by arrangin 
all quantities in phase in time in one plane. Thus É 
would be drawn in a plane at right angles to that contain- 
ing D F O, as is done in the cathe model.) The E. M. F., 
DE, may be resolved into two components at right angles 
in time D G, G E. Of these two, G D is proportional to 
the C R drop in the rotor coil, and hence to scale (with 
constant rotor resistance) represents the magnitude and 
phase of the rotor current. G E represents that com- 
ponent of the rotor current tending to demagnetise the 
stator. The angle 4, is the angle of lag of the secondary 
or rotor current. As 4, increases, the rotor C R drop D G 
decreases and the rotor demagnetising component increases 
till E G = E D, when the rotor current is zero and the field 
F Dis balanced. Now, since D E is proportional to D F, it 


mar be drawn of the same length. Then the semi-circle 


E may be applied to the line D F, so that E falls on 
F D G, and E 6 becomes F Gl, and shows the way in 
which D F becomes gradually balanced. The angle G! D F 
then -G D E=¢,. Now, the component of D G in phase 
with D F or D О is the projection of DG on DF=DC 
=D G sin ¢,. This component multiplied by D О is pro- 
portional to the torque of the motor—: e, the torque varies 
as the area of the triangle D C O. 


We have rotor current « D G « D E cos ¢,; 
DE DF- O F cos OF DSO F cos A; 
D O=F O sin A; 
D Cz D G sin 9. 


Hence torque at starting =] Cx DO; 
=D E sin ¢, cos $, x О F sin A; 
OF. OF. sin 4, cos ф, sin A cos A; 


which is а maximum when { zin Pes 6, 7 
when a and ¢, = 45deg. 

Now, О F « primary voltage (nearly). Hence the 
starting torque is proportional to O F?—i.e., to the primary 
voltage?. 

These are the starting conditions. 

Running Conditions.—Directly the starting torque is large 
enough the rotor begius to revolve, the coil F (Fig. 4) 
tending to set itself so that it encloses a minimum of the 
magnetic lines issuing from the stator. Thus motion takes 
place in the direction of the arrow in Fig. 4; and this 
must be duc to the fact that the current sets up a field in 
the rotor coils which is on the whole of opposing—i.e., 
identical—polarity to that existing in the stator. Thus, 
if at а particular instant (in Fig. 4) the polarity of the 
stator is nortb, as marked, the polarity of the rotor field, 
due to the lagging rotor current, must at the same instant 
be north. At this particular instant the lagging rotor 
current must be in the direction shown by the cross (+) 
and dot in Fig. 4. By Lenz's law the E M.F. set up by 
rotation must oppose this current. Therefore, directly the 
rotor begins to revolve, the rotor lagging current is 
reduced, or, in other words, the coefficient of self-induction 
of the rotor coil is virtually diminished. Suppose, now, 
the rotor is running, then the coil shown in Fig. 4, imme. 
diately it moves, would have its place taken by the one 
next it, and thus, although the rotor revolves, we may, as 
it were, speak of an “equivalent stationary coil" whose 
axis is settled by the diameter upon which the brushes are 
set. Considering now the coil shown in Fig. 4 as repre- 
senting this equivalent stationary coil, we see that its 
coefficient of self-induction may be altered to a certain 
extent by moving it round in the direction of rotation. 
In this way, however much the phase of the rotor current 
may be altered by the E.M.F. due to rotation, the original 
conditions may be reproduced by moving the brushes in 
the direction of rotation, Theoretically, this may be 


carried on till the axis of the coil is at right angles to the 
axis of the field, when the speed of the rotor is infinite. 
Naturally, in practice there is a limit, depending upon the 
particular form of stator and the torque necessary to over- 
come the friction of the rotor bearings, etc. | 

In order to show this E.M.F. due to rotation in Fig. 5, 
we remember that it is really produced by the field DO, 
and, therefore, will be at right angles to DO in space. 
Thus it may be represented by De, and ite effect is 
obviously to reduce the secondary lagging current, thus 
reducing the primary lagging component and the total 
primary current. ith increasing speed, then, the point 
g will tend to travel along its semi-circle. The value of 
the component | 


DE- Cn whilst De» 2 


2 11 J/2 h f 


Thus at synchronism Юе Рр E, and if the motor started 
with maximum torque the point g will have arrived at E, 
when the motor arrives at synchronous speed. . 

The above results are only approximately correct, for 
the following reasons. We have assumed conditions of 
constant field which do not exist exactly in ordinary con- 
ditions. Again, we have assumed that the current-con- 
ductor distribution around the rotor is sinusoidal, which 
is not true, and that the number of conductors acted upon 
by the field DO is the same as that under the influence 
of the field DF. Later I hope to have an opportunity 
of showing how each of these peculiarities affects the phase 
diagrams already given. For the present it is important 
to note that the machine will generate if revolved in the 
direction opposite to the arrow in Fig. 4. 


Fic. 6, 


Since the law of the diagram is so simple, a model m 
easily be constructed, ruled by the fact that OF is di 
constant length, and the point D moves along a semi-eirclé. 
From this model the values of primary and secondar; 
eurrent, torque, and power factor may readily be deduced, 
and the following peculiarities may be noted : 


1. The /orque depends on the relative phases of statdr 
and rotor currents, and at starting it is a maximum when 
the power factor is about 60 per cent. At any speed the 
torque will always bə a maximum with about this power 
factor, but in order to keep this maximum torque. the 
brushes would have to be gradually moved in the direction 
of rotation as the speed rose. In the case of small motors, 
I should say that there is no.reason at all why the brushes 
should not be moved forward, either automatically or 
by hand in this way, since, as already shown, sparking 
difficulties may be completely overcome. 

2. Power Factor.—If maximum torque is required of the 
motor at starting, and the brushes are to be kept fixed, it 
follows that the power factor can never exceed 70 per cent. 
This at first sight appears a serious drawback, but in actual 
practice there are many cases where it will be no disadvan- 
tage at all. Take, for instance, а small printing establish- 
ment, or a tramway system of no great length. The 
disadvantages of the lagging current are two-fold: (1) 
C? R loss in the ine 0 small importance, as we havo 
supposed the line short; (2) reduction of the voltage at 
the generating station by reaction upon the alternator 
fields, which is clearly counter-balanced by the fact that the 
power factor of such motors is a maximum at starting and 
gradually decreases as the stator current decreases while 
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running. Thus the actual value of the lagging current will 
not vary very seriously, and, so far as the engineer at the 
central station is concerned, should cause no trouble. In 
fact, the motor is in this respect in as good а position ав a 
polyphase motor started with resistance in its rotor circuit, 
and in a far better position than any ordinary single-phase 
induction motor. In the case of large motors or long 
transmission lines, the power factor of the motor with 
maximum torque at high speeds may be very materially 
increased. oen m the best way of doing this is by means 
of slip-rings attached to the rotor windings, just as if it 
were a rotary converter. Resistances inserted between 
these slip-rings are gradually cut out as the speed rises, so 
that the motor finally acts as an induction motor, a device 
of mine incorporated in a repulsion motor arranged at the 
Central Technical College three years ago, and which I 
see from an article by Herr Schüler in the Electrical 
Engineer of Sept. 4 has recently been the subject of an 
English patent. 

3. Effieiency.—In any class of electromotor this is bound 
to depend largely on the amount of material put into it. 
Comparison is, therefore, admissible between motors of 
different types and of the same weight. In this connection 
my present experience does not enable me to give any 
definite figures, but I should say that the repulsion motor 
for a given power will be heavier than the corresponding 
polyp motor, and lighter than the single-phase motor 
with its starting apparatus. Considering the enormous 
waste of energy in starting the latter, the repulsion 
motor will be far more economical for non-continuous 
running. Unfortunately, detailed results of actual output 
per kilowatt during continuous running aro not yet forth- 
coming from any source. 

4. Starting Advantages.—Under the best circumstances 
the repulsion motor may be started under full load with 
a current only slightly exceeding the full running current. 
This great advantage is obtained without any expensive 
and cumbersome starting arrangement, and it is this which 
must be put forward as the great advantage of this type of 
motor. Of course at starting the motor is really a special 
case of the split-phase type of motor, and the only reason 
why it is so much better than other motors depending on 
this principle, is that the phase splitting is тенгле by 
the motor itself, and depends on no additional apparatus. 
Further, by careful design the phase difference produced 
at starting must be so very much greater here than in any 
Maraig apparatus for single-phase motors, except such as 
depend on the introduction of a very large condenser. 


This paper must, of course, be considered as preliminary, 
in that no curves of results are given, but these I hope to 
have ready to publish shortly. 


(To be continued.) 


PERSONAL. 


Mr. Alfred 8. Blackman, M. I. O. E., who has for four years been 
electrical engineer to the bo of Poplar, bas been appointed by 
the Electricity Committee of the Bradford Corporation to the position 
of electrical engineer, formerly held by Mr. Ohattock, at & salary of 
£600 per annum. Mr, Blackman is a member of the Institution of 
Electrical Engineers, is 33 years of age, and has been electrical engi- 
neer at Poplar for four years, previous to which he had experience in a 
similar position at Aberdeen, and was assistant engineer at the works 
of the Hove Electric Lighting Company, West Brighton. He goes to 
Bradford with excellent testimonials. The appointment will come up 
for formal approval of the City Council this week. 

Mr. W. H. Mertegs, Brighton, has been appointed assistant elec- 
trical engineer and clerk of works for the new electrical supply 
installation at Londonderry. 

Mr. Richard Pape, borough electrical engineer at Morecambe, has 

ed, he having received the appointment of municipal electrical 
engineer at Port Elisabeth, South Africa. The selection of а suc- 
cessor is to be made. to-day. We understand that the candidates 
selected are Messrs. W. H. Hall, Yeaman, and J. Hargreaves. 


Tariff Controversy.—The present time is particularly opportune 
for the publication of алу volume dealing with the question of fiscal 
policy. Our readers will be glad to know that Messre. P. 8. King 
and Son, Westminster, have just published The Tariff Problem, 
by W. J. Ashley, the well-known writer and lecturer on economics. 
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QUESTIONS AND ANSWERS. 


И thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(QUESTIONS. , 


621. Resonance occurs when the natural period of discharge of а 
cirouit is equal to the generator frequency, and is complete when 
the self-induction and capacity of the line exactly neutralise each 
other. Explain this olearly. —T. G. 


622. Explain how to find the efficienc 
m уы 6 h.p., the speed being 1, 
. F. Е. 


of an alternating-current 
revolutions per minute. — 


ANSWERS. 

Question No. 613.—I have two motors, 2} h.p., 86 volts, and my 
voltage on the mains is 110. Please tell me the best economical 
method of using above motors. 

Best Answer to No. 613 (awarded 10s.).—The question 
does not state whether the motors are shunt or series 
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Diagram of Connections for Motor-Starting Switch. Connections shown dotted 


wound, so I presume they are shunt. I do not think there 
is really an economical method of using the motors in 
question without any alteration to the winding of same, 
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which, I presume, must not be done, because the extra volts 
or watts (110-85) is practically all waste if the motor is to 
run on 85-volt mains and no higher, but if an increase of 
speed is required (which is often the case) then the extra 
power may be used to advantage — i. e., the resistance being 
cut out and the E.M.F. at the brushes increased. If the 
machines are liberally designed the extra volts ought to 
make very little difference in the working (especially if of 
the open type) for two or three hours at the least, when 
the temperature will rise if on full load, but if on three- 
quarter or half load the rise will be most noted in the 
field coils, which are designed to carry a certain current at 
85 volts, then when 110 volts are applied the C? R loss will 
be increased, according to Ohm’s law, but I do not think 
sufficiently to be harmful to the machine. If this was 
found to be unsafe, а permanent resistance would have to 
be inserted in series with the shunt winding, either con- 
tained in the starter, or, preferably, in the form of extra 
shunt winding, the cost of which would be very small. It 
will be noted from the diagram that the armature starting 
resistance is in series with the shunt winding, which might 
help matters, and if the no-load release magnet (which is 
in series with the shunt winding) were wound with resist- 
ance wire this might also help. 


Kolo oa MAGNET 


Starter Front, showing Arrangement of Hold-on” Magnet. 


Summing up, I think the most satisfactory method 
would be to make an experiment with the machines and 
obtain exact data accordingly, which would be useful to 
the makers of the starting switch, and then to have a 
starter specially made and connected as shown in 
diagram. It would contain, say, 11 contacts in all, eight 
for the 85 volts and three from 85 to 110 volts, a lower 
current density being allowed in the coils connected to the 
last three contacts than in the starting coils, because they 
would perhaps be used continuously. When the starting 
resistance is all cut out, the lever will stop on that contact 
(No. 8) and on each of the succeeding ones (1, 2, and 3) 
but on no one between 0 and 8, as per arrangement shown 
in sketch herewith. The starter will be of the automatic 
type, having no-load and overload release, the latter being 
wound for maximum 110-volt current and adjustable as 
usual.—P. P. D. 


Answer to No. 613 (awarded 7s. 6d.).—The question as 
raised might refer to either continuous or alternating 
current motors. Taking the case of a continuous-current 
motor first, if the motorsin question are series wound, by 
running them straight off the 110-volt mains a greater 
speed will be attained, and so a greater output available 
with any given current than when running on 85 volts. 
The increase in speed will be directly as the increase of 
voltage. If, however, the motors are shunt wound it will 
be quite safe to put 110 volts on the armature, but the 
resistance of the shunt field circuit will have to be 
increased in tho proportion of 110 : 85 — ze, by 
approximately 30 per cent. —in order avoid over- 
heating. If the poles are not already saturated, the 
necessary additional resistance might well be obtained 
hy winding additional turng on over the present spools, 
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and connecting these turns into the shunt circuit. If, 
however, the poles are nearly saturated, it would be simpler 
to make up a resistance to put in series with the shunt 
field winding of the motors, one for each. In this latter 
case а definite amount of energy which is not being utilised 
will be dissipated in the resistance, but this would be so 
in any case if, as is supposed, the poles were already 
saturated. This dissipated energy would be about 23 per 
cent. of the total amount expended in the field circuit. In 
the former case the speed increase will depend on the 
change of flux; in the latter case, where the flux is 
unaltered, the speed will increase directly as the voltage. 
In each case the available horse-power will be nearly three. 
If the motors are compound wound, the shunt field winding 
only will need alteration and will be treated like the field 
of a shunt motor. If they are induction motors, it would 
not be advisable to run them at 110 volts on a circuit of 
the frequency for which they were designed at 85 volts. 
They would run satisfactorily on a circuit of 110 volts and 
a frequency 30 per cent. higher than that for which they 
were designed. In the former case the starting current 
would be much higher, and the magnetising current would 
also be much higher depending on the type of machine. 
If the saturation of the core is not high, the motors might 
run satisfactorily at 110 volts and rated frequency, but it 
is doubtful.—J. М. К. 


Answer to №. 613 (awarded 75. 6d.).—If the machines are 
not running at an excessive speed already, they can pro- 
bably be put directly on to the higher voltage without 
harm, provided that à small amount of resistance is inserted 
permanently in series with the shunt winding to prevent 
the latter overheating. If this resistance is arranged to 
keep the shunt current the same on 110 volts as it is at 
present on 85 volts, the speed of the motors will increase 
exactly in proportion to the voltage —i. e., some 30 per 
cent. The current taken to develop 2} b.h.p. will fall 
some 50 per cent, so that at the old full-load current the 
motor will really be capable of developing 23 b h. p. to 
3 b. h. p. on 110 volts, with practically the same tempera- 
ture rise and at'least as good an efficiency as before at 
2] b.h p. If the increase of speed is inadmissible, it will 
be necessary to completely rewind the armatures of the 
motors, putting on about 30 per cent. more turns of a 
wire 30 per cent. less in sectional area than the present 
wire, and at the same time inserting the resistance in the 
shunt winding as above. The speed and output would 
then remain unchanged, and the current taken from the 
mains to develop 2} b.h.p. would be reduced in the ratio 
of 85:110.—Q. 


Answer to No. 613 (awarded 5s.).—From the wording of 
the question J. W.“ has probably not tried the effect of 
running his 85-volt motors direct on the 110-volt mains, 
as it is quite likely that а satisfactory result would be 
obtained by so doing. The only objections are that the 
speed would be increased about 15 to 20 per cent., and that 
the field coils would get rather hot. The first of these two 
difficulties can probably be overcome by fitting pulleys of 
rather smaller diameters to the motors, and the second 
by placing small resistence coils in series with the field 
windings to reduce the field currents. There would be a 
small loss of power in these resistances, amounting to 
'4 kilowatt-hour per day, assuming the two motors to be 
both running for eight hours a day, and this would amount 
to а total yearly loss of about 23s. if the motors are 
running every day. It is quite possible that the field coils 
are very cool on 85 volte, in which case the heating might 
not be excessive on 110 volts, and consequently n» 
resistances would be required. 

If the method cannot be carried out owing to the speed 
being definitely fixed, it is possible vo use а main circuit 
resistance in series with the motor armatures to absorb 25 
volts out of the 110 volts on the supply circuit, and so to 
allow 85 volts across the motor armatures. In this case 
the loss of power would be very great, being 10 kilowatt- 
hours per day of eight hours, which amounts to a yearly 
loss of about £28 on the two motors. Instead of allowing 
this power to be wasted in the resistance, it could be used 
for driving à small fan motor, wound for the special low 
voltage, which would cost about £4 complete, and wauld 


ww» _ — — —== — - 


THE ELECTRICAL ENGINEER, SEPTEMBER 25, 1908. 481 


5 be a useful article for ventilating апу office or 
uilding close by. The armature and field coils of the 
motors could be rewound for 110 volts at a total cost of 
about 45s., and then no resistances of any kind would be 
required ; but it does not appear to be advisable to do 
this unless the speed is definitely fixed, as in the writer's 
estimation the method first mentioned is the cheapest and 
most economical.—P. 


Question No. 614.—In motor starters, graded in G.P. and having 
wires with а rating proportional to діа. 2, how should the con. 
stant K (or the diameter of the wire) vary from the first to the 
last contact for the same temperature of wire, and for the greatest 
economy in resistance material, allowing the same space of time 
on each contact (say three seconds). Oonsider a 5-h.p. starter 
with 16 contacts, and a similar one with 24 contacts. 


Best Answer to No. 614 (awarded 10s.).—Suppose the 
5-h.p. motor to be on a 110-volt circuit and takin 
40 amperes at full load, also that it is shunt wound, 


having an armature resistance of 2 ohm. Generally, for 


our purpose, the shunt winding may be neglected. The 


formula giving amount of resistance is 
А хт" Б, 
where А = resistance of armature ; 
r= ratio (in this case 3); 


^ = number of parts into which resistance is divided; 


R = whole amount of starting resistance. 

We then have for a starter with 16 contacts—that 
is, the whole resistanoe divided into 16 — 1 — 15 parts 
R = 2 x (3), 

*. R = 8°75 ohms 
. Commencing with the armature, we then have the 
series— 
2; 2 x (1:5); 2 x (1.5)?; 
2 x (1°5)3 2 x (1.5), 


With euch conditions and turning lever of starter to 


first contact (allowing for brush resistance), the current 
will have an approximate value of 


= = 12.2 amperes. 


This current may not start the motor, as it is less than | 


one-third of the full load current, and, consequently, the 
torque will be less in proportion to the current flowing in 
the armature. On turning lever to the sécond contact 
current will be І 
110 
2 x (1°5)!4 
and so on until sufficient torque is obtained. 
For a starter with 24 contacte—that is, with the resist- 
ance in 23 divisions—we have 


2 x (2): = 63°39 ohms. 


= 18:5 amperes (approximate), 


With such an arrangement, under the conditions 


supposed, it is almost certain that the armature would 
not move until the lever had passed over several contacts. 
A general rule is to allow the resistance wires to carr 
from one-sixteenth to one-eighth their fusing currents. It 
is impossible to give definite figures. Even with the best 
starting switches damage may be done by starting up too 
quickly, or by leaving current on the resistance for too long 
з time.— M. M. 
—€—GnÀ— —... 


TRADE NOTICES AND NOVELTIES. 


Steam Accessories. 


We are indebted to Messrs. Holden and Brooke, Limited, 
Sirius Works, West Gorton, Manchester, for a quantity of their 
recently-issued trade literature, which comprises a large number 
of illustrated lists of uniform size and excellence, each forming a 
part of the firm’s Catalogue C, first edition. Among the 
specialities dealt with in these lists may be mentioned injectors 
for boiler feeding by means of live steam; exhaust steam 
. injectors for boiler feeding, heating, raising and circulating 
water, heating buildings, etc.; lifeers, ejectors, or jet pumps 
for lifting or forcing to a height, conveying long distances on 
the level, mixing or extracting liquids, semi-liquids, or gases ; 
' feed-water heaters for use with exhaust or with high-pressure 
steam; ejector heaters for heating, boiling, and circulating 


liquids by the direct application of live or exhaust steam ; 


valves and fittings, feed regulators, water gauges, relief valves, 
exhaust heads, and steam traps, etc. 


V.I.R. Flexible, ete. 


From Mı sers. Johnson and Phillips's Eleetrio Cable Works, 
Old Charlton, Kent, we have received a copy of their price-list 
of new standard V.I.R. flexible, etc. The specification of 
this flexible is as follows: Each conductor composed of high- 
conductivity tiuned copper wires, ‘0076in. diameter (No. 36 
S.W.G.), insulated with one coat of pure Para rubber and 
two coats of vulcanised indiarubber. Insulation resistance 
600 megohms per mile at 60deg. F. after 24 hours' immersion 
in water, and one minute's electrification. Test voltage, 
1.000 volts alternating for 15 minutes.” The list also deals 
with electrolier and fittings wire, 2,500 megohms grade, and 
extra high-grade pure rubber flexibles. 


/ Mono- and Poly- Phase Motors. 


Pamphlet Ne. 1,101 issued by the (О, ion Electrie Company, 
Limited, 151, Queen Victuria-street, London, E.C., deals with 
" Union" mono- and poly- phase motors ranging in output 
from 1-12 b. b. p. to 30 b. h. p., and sui’able for every- I 
industrial purpcses. The machines are earried out both wit 
and without slip-rings, and the rotors are constructed to carry 
a considerable overload w:thout falling out of step. 


Motor-Driven Hack Saw. 


An illustrated price-list recently issued by Messrs. Edward 
G. Herbert, Limited, Curnbrook Park Works, Manchester, 
deals with a motor-driven hack saw of their well-known quick- 
cutting eccentric type. It is claimed that these machines cut 
much quicker than the ordinary hack saw, due to the eccentric 
motion. The cutting speed is further increased by runnirg the 
machine at double the ordinary speed and using a rotary pump 
to supply the blade with water. The machine illustrated in 
the list before us is capable of cutting bars and girders up to 
12in. by 8in., and the motor, which is fixed in an inverted 
position under the bed, is of the fully-enclosed constant-speed 
type, wound for 600 revolutions per minute, and gives 4 h.p. 
at that speed. It is driven direet from the motor by chain 
gearing having a ratio of 6 to 1. As all the necessary switches 
are attached to it, the machine is entirely self-contained and 
portable. This machine is not only suitable for engineering 
works where electric driving is in foroe, but also for iron 
merchants and others who have no shafting, and structural 
engineers should find it a useful tool to have working on the job. 


Howard Conduit, 


Some useful information relating to the asphalt solid system 
of the Howard Conduit Company, Limited, Trafford Park, 
Manchester, is contained in a booklet recently issued by this 
firm. Numerous illustrations and engineers’ opinions of the 
system are included. 

Miscellaneous Apparatus. 


A few of the many specialities manufactured by Messrs. 
Offord, Wilson, and Barfield, 98, Woodcock-street, Birmingham, 
are illustrated and described in this firm’s new price-list. 
Mention may be made of the following: automatic time 
switches, autematic switches, photographic arc lamps, resist- 
ances, meters (ampere and vok), motor starters, field regulators, 
theatre and optical aro lamps, stage accessories, cast-iron plugs 
and sockets, switch service fuses, and main swit:hes. 


Brush Holders, ete. 


Price-list G, issued by Me:srs. D. Sintoni and C»., L'mited, 
28, Ely-place, Holburn-circus, London, E.C., deals with brush 
holders, brushes, carbone, and a safety suspension losk for аго 


lamps. 
Eleetrieal Sheet Iron, eto. 


Armature disos of various types, laminated pole-tips and pole- 
Shoes, stator and rotor stampinge, trausformer stampings, and 
Swedish ігор bars—rounds, squares, and flats—are illustrated 
оп a collection of sheets issued in pamphlet form by Messrs. 
Turner Bros., 134, Upper Thames-street, London, E.C. For 
the most part the illustrations take the form of liae drawings, 
the dimensions when given beiog clearly marked in. 


Insulating Material. 


Oue great trouble in the design of electrical пррага ши lies іп 
the fact that practically all our insulating materials are subject 
to faults either in their electrical or mechanical properties. In 
consequence of this, a large number of firms have experimented 
on various compositions in order to get as near perfection as 
possible, and to obtain an insulating material which shall 
ossess good mechanical properties without sacrificing its insu- 
atiog character. Amongst these manufacturers we would call 
attention to Psychiloid, Limited, which company has its works 
in Bridge-street and Love-street, Sheffield. The material pros, 
duced by this company is termed Peychiloid, and it has been sub- 
jected to severe mechanical and electrical tests by independent 
authorities, As an example of this, we are informed that a. 
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uare inch of Psychiloid sheet jin. thick will stand a pressure 
of 25 tons without crushing. The material is insoluble in all 
the ordinamy solvents, and is quite unaffected by boiling water. 
In the same way it resists animal, vegetable, and mineral oils. 
Messrs. Ferranti subjected some samples of this material to 
electrical stress, and found that a grey sample 3-l6in. thick 
successfally withstood 20,000 volts alternating between opposite 
fuses. The surface leakage was also exceedingly small. The 
firm are specialising in the manufacture of formers and bobbins 
for dynamo field coils and in the various other accessories, such 
as commutator rings, switch handles, etc., for which the com- 
bination of mechanical strength and high electrical resistance in 
the insulating materia] are во much required. 


LEGAL INTELLIGENCE. 


GEORGE F. MILNES AND CO. 


Mr. Justice Bucknill, at the Vacation Oourt on Wednesday, had 
before him a petition presented by John Lysaght, Limited, for the 
winding up of George F. Milnes and Oo., Limited. 

Mr. Hamilton, K.C., for the petitioners, said it was а creditor's 
petition, asking for a compulsory order for winding-up, or, in the 
alternative, for a supervision order and the appointment of Mr. 
Mackenzie Sharp, a chartered accountant, in place of the present 
voluntary liquidator. The company was established for the purpose 
of manufacturing electric tramcars, and the plaintiff company was 
the holder for value of bills of exchange amounting to £246, which 
had been dishonoured. In addition, there were claims for goods 
supplied for £85. 

Mr. Bramwell Davis, K.C., for the company, said the assets were 
in the hands of the voluntary liquidator, and there was, therefore, no 
urgenoy. 

. Hamilton said there was going to be а sale, and that proposal 
constituted urgency. 

Mr. Davis said they were not going to sell without the sanction of 
the Court, and he would undertake, if such sanction were asked for, to 
give due notice to the petitioner. 

On this undertaking his Lordship directed the petition to stand 
over to the first petition day in next sittings. 


BRITISH ELECTRIC STREET TRAMWAYS. 


Mr. Justice Bucknill on Wednesday had before him the matter of 
Bond v. the British Electric Street Tramways, Limited, and another 
before him on a motion for an injunction to restrain the company 
dealing with its assets. 

Mr. Bramwell Davis, K.C., for the plaintiff, said his lordship 
would not be troubled with the motion on that day, owing to the 
continuance of the undertaking. However, the urgency of the matter 
was that one of the companies concerned in the action would be 
actually dissolved next month. 

His Lordship directed the motion to stand over for a week, 
further affidavits to be filed by Wednesday. 


ANGLO-AMERICAN ALUMINIUM COMPANY. 


Before Mr. Justice Bucknill in the Vacation Court on Wednesday 
the case of Hamilton v the Anglo-American Aluminium Company, 
Limited, was again heard on a metion for the discharge of Mr. C. P 
Nelson, who was appointed receiver in this debenture holders' action 
by Mr. Justice Walton a fortnight ago. 

His Lordship said the suggestion was that Mr. Nelson's appoint- 
ment was a snatched appointment. Не regretted that this was so. 
After reading all the papers in evidence, his Lordship came to the 
conclusion that there was no good reason adduced for the removal of 
Mr. Nelson. He was not satisfied that the present position of the 
company was brought about by Mr. Nelson's management. 

Accordingly the motion was dismissed. 


PUBLIC UNDERTAKINGS SYNDICATE. 


A petition for a compulsory winding-up order against the Public 
Undertakings Syndicate, Limited, was heard by his Honour Judge 
Parry at the Manehester County Oourt last week. 

Mr. Mansfield, representing the petitioning creditors, Messrs, 
Aubrey Ward, Thomas, and John Wilding Donaldson, coneulting 
engineers, Victoria-street, Manchester, said the syndicate was regis- 
tered in March, 1901, with a nominal capital of £10,000, for the 
carrying out of public works and conveniences in the United Kingdom, 
such as electric tramways, piers, harbours, and docks. The petitioners 
were engaged by the syndicate as electrical engineers iz connection 
with the promotion of a Bill in Parliament for the incorporation of 
the West Cumberland Electric Tramways Company. The Royal assent 
was given in August, 1901. The petitioners were unable to obtain 
payment of their charges, amounting to £2,560. 17s. 2d., and com- 
menced an action to recover them, but the syndicate agreed to the 
matter going before the official referee for the amount due to be fixed. 
Nearly a month was occupied by those proveedings, which resulted in 
a direction that judgment for £2,049 should be signed, only about 
£30 being struck out of the claim. A few days prior to the signing 
of the judgment, the syndicate gave notico of an 5 meet - 
ing to consider a proposal to go into voluntary liquidation. This was 
eventually agreed to by the shareholders. It was represented that 


there no trade creditors, and that the assets of the syndicate were 
3e. 1d. in one bank, 4s. 8d. in another, and £20 unpaid capital. 

In opposing the motion, Mr. MeConkey said the syndicate’s only 
hope of getting more money lay in the floating of the statutory оош- 
pany, for which parliamentary powers had been secured, and their 
point was that the petitioner's claim was really against that company. 

His Honour said he did not think a case had been established by 
Mr. Mansfield. The petition would be dismissed with costs as from 
Aug. 4. 


THEFT OF ELECTRICITY. 


At South Shields Petty Sessions a labourer named John Pratt was 
charged with having stolen electricity, the property of the Northern 
Oountities Electricity Supply Company, Hebburn. 

Mr. A. Robson, who appeared for the company, explained that the 
charge was rather a novel one. The defendant’s house was wired by 
the company, the installation including a penny-in-the-slot or prepay- 
ment meter. The electricity had been stolen by the current being 
diverted, making a separate circuit so that it did not pass through the 
meter. By this means the consumer was enabled to have the use of 
the light without having the quantity registered on the meter. 

Walter Bates, mains foreman for the electricity company, said 
that on Aug. 5 he visited the defendant's house and examined the 
meter. He found that it registered 16 hours and there was 3d. in the 
till, On Aug. 26 he again examined the meter. It registered five 
hours and there was 14. in the till. "Witness became suspicious and 
on putting ofl the switch he found that thelight in the house still 
burned. He thereupon made an examination and discovered that a 
piece of wire had been inserted diverting the carrent во that it did not 
pass through the meter, the object being to defraud the company. 

Defendant pleaded guilty and was fined 40s. and costs. 


— — 


THE SPEED OF ELECTRIC TRAM CARS. 


Mr. Moffat Ford, managing director of the Motorcar Oompany, 
Limited, has applied to Mr. Lane at the West London Police Court 
for directions in the matter of the summonses he had issued against 
several drivers of the London United Tramway Oompany for exceed- 
ing their legal speed limit. Mr. Ford reminded the magistrate that 
the case had been before the Oourt on two previous occasions and 
had been adjourned, the firet time upon а point of law, which 
had subsequently been waived, and the second time u the 
magistrate’s own suggestion that an independent referee should be 
appointed to conduct an official test of speed before all parties ооп- 
cerned, the defence being that it was impossible for the defendants’ 
tramcars to exceed a speed of 15 miles an hour. Mr. ford stated 
that although a month had elapsed since the last adjournment, and 
although a referee had been agreed upon between the parties, yet 
he could not obtain an appointment for the test from the defendants, 
who did not seem at all anxious to hurry the matter forward. The 
magistrate remarked that Mr. Rose, béfore whom the previous hear- 
ings had been, would return very shortly to the Court, and he had 
no doubt that before that time the defendants would come te some 
arrangement with Mr. Ford for the official test to take place in 
ample time for the case to be continued immediately Mr. Rose 
recommenced his sittings at the Court. 


COMPANIES’ MEETINGS AND REPORTS. : 


CENTRAL LONDON RAILWAY. 


An extraordinary meeting of proprietors of this railway was held on 
Friday at the Company's offices in High Holborn, under the presidency 
of Sir Henry Oakley. 

The quen. was called to consider resolutions providing for the 
conversion and copsolidation into ordinary stock of the Company of 
the 15,000 shares of £10 each created and issued under their Act of 
1901, and for authorising the directors to raise the additional £150,000 
of capital authorised by the Company's Act of 1902 by the creation 
and issue of ordinary stock instead of shares, as mentioned in the 
resolution passed at the extraordinary meeting held on Feb. 4 last. 

The Chairman said their ordinary capital was £2,850,000, in 
shares, and they had powers under, two separate Acts of 1901 and 
1902 to raise £150,000 share capital by each of those Acts. In the 
ordinary course these Bills were submitted to the shareholders, and 
the Board were authorised to create the capital and to dis of it 
from time to time, according to the requirements of the Company, 
on the best terms they could obtain. This authority was given 
at two meetings—in February, 1902, and in February of this 
year. At their meeting in February he explained that the 
capital was in debt to the amount of £103,000, and that in the 
course of this half-year it would be necessary for the Company to raise 
some of it in order to carry on their business and to pay their dividend. 
The capital was now all created in shares. The directors had sold 
£150,000, but as the whole of the ordinary share capital was now 
stock, and no longer shares, it was necessary that this £150,000 
should be placed in the same category. e resolutions to be 
submitted were as follows: ''That pursuant to the powers conferred 
upon the Company by the Companies’ Clauses Consolidation Aof, 
1845, the 15,000 shares of £10 each created and issued under the 
Company's Act of 1901, all fully paid up, be converted or consolidated 
into ordinary stock, to be divided amongst the shareholders according 
to their respective interests therein. That the directors be and they 
are hereby authorised to raise £150,000 additional capital authorised 
by the Company's Act of 1902 by the creation and issue of ordinary 
stock instead of by the creation and issue of new shares, as provided 
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in the resolution passed at the extraordinary meeting held on Feb. 4, 
The resolutions were unanimously adepted. 


CHLORIDE ELECTRICAL STORAGE. 


The annual general meeting of the shareholders in this Oonipeoy 
was held at the offices, Olifton Junction, near Manchester, on 16 
inst., Mr. Bannister presiding. 

The Chairman, in moving the adoption of the report (vide last 
issue), 5 ae the 5 M п е V the 
prosperity of the Oom , and stated that the Company not 
alone des their buaine during the year, but had also increased 
their profits and their favour among the public. The balance-sheet 
presented a very healthy appearance. i 

The Vice-Chairman (Dr. Hopkinson), in seconding the motion, 
took occasion to refer to the interest which the Electric Storage Battery 
jam md of Philadelphia had, during the year under consideration, 
acquired in the Company. He had little doubt it would be greatly 
to their advantage in the future. It was au example of American 
со operation with England which could not but produce the greatest 

van 


Mr. Herbert Lloyd, a director and president of the Electric 
Storage Battery Oompany of Philadelphia, pointed out that the 
American Oompany was managed by Englishmen. The Electric 
Storage Battery Company in America did business last year to the 
extent of about £800,000, and made a profit of nearly £250,000, and 
he e the turnover of the present year would come to approxi- 
mately £1,000,000. He hoped to see this Company, by the adoption 
of their methods, largely increase their turnover, especially in the line 
of central.station work. 

The motion was carried unanimously. 

Sir Bache Cunard having been appointed a director, а dividend at 
the rate of 6 per cent., less income tax, on the preference shares, and 
of 8 per cent., free of income tax, on the ordinary shares was declared, 
and the meeting separated. 


YORKSHIRE ELECTRIC POWER. 


The first viri general meeting of this Company was held at the 
Hotel Metropole, Leeds, Mr. Arthur G. Lupton presiding. 

It was announced that the contractors are in possession of the land 
for the first power station at Thornhill, and work on the buildings 
was rapidly pushed on. Tenders had been accepted for a 
6,000-h.p. generatin plans together no the necessary equipment 
for transmission and distribution, The generators are to be of the 
latest type of Curtis steam-turbines, and are to be built at the British 
Thomson-Houston works at Rugby. The Oompany are now in a 
poeition to negotiate for the supply of power within а radius of 
10 miles of the first station, and power will be available in about 
10 months' time. 

Mr. W. B. Woodhouse, ehgineer in charge of the generating stations 
at Newcastle-on-Tyne Electric Supply Company, has been appointed 
resident engineer, and Mr. J. J. H. Stansfield secretary, both of whom 
will take up their duties early in October. The offices of the Company 
are at Central Bank-chambers, Infirmary-street, Leeds, 

The following gentlemen were elected directors: Messrs. Arthur G. 
Lupton, Robert Armitage, Arthur Ourrer Briggs, J. О, Oallender, 
E. A. Oarolan, H. A. Earle, A. O. Embleton, W. P. J. Fawous, and 
Robert Hudson, and Sir Richard Mottram. | 


ELECTRICITY SUPPLY COMPANY FOR SPAIN. 


The report of the directors for 1902 states that the rent of 1,100,000 
pesetas receivable under the lease of the Compapy's undertaking in 
Madrid to the Compania General Madrilena de Electricidad has been 
regularly paid. The revenue has produced £31,936, to which has to 
be added interest on deposits and transfer fees, making a total of 
£32,493. After deducting debenture interest, interest on loans, and 
all charges, amounting to £17,093, and after putting aside £1,852 
for redemption of debentures there remains a га of £13,548, 
which, with the amount brought forward from last year, leaves 
& balance of £22,511. After providing for the 5 per cent. dividend 
on the preference shares for the year 1901, amounting to 28,665, 
paid on Feb. 27 last, the directors propose to write off £13,145, thus 
entirely extinguishing the suspense account, and to carry forward £500. 
In view of the arrangement referrred to below, the directors do not 
recommend any dividend on the preference shares for this year, 
it being thought advisable to accumulate a reserve against any 
unforeseen contingency, such as a further drop in the exchange. The 
shareholders may be congratulated on the greatly improved position 
of the Company, which has enabled the directors to wipe out in two 
‘years, instead of in five, as originally contemplated, the whole of the 
deficiency of £19,045 on capital acconnt, as ascertained at the time 
of leasing the Company's undertaking. In addition to this, the sum 
of £1,852 has been set aside for the redemption of debentures. The 
first mortgage debentures for £75,000, and the £41,500 “В” deben- 
tures, fell due for repayment on July 1, 1903. The state of the money 
market during the "id t of the year rendered it inadvisable 
о negotiate with the holders of these two series of bonds for 
their conversion into 5 per cent. consolidated debentures. The 
‘directors, therefore, decided that it would be better to 
‘arrange for the extension of the first and “В” mortgage 
debentures for a further period of eight years, during whi 
time the whole amount would be paid off by annual drawings. 
-A bonus of 3 per cent. was offered to the holders ing to renew 
their bonds, and an arrangement was made with a responsible 
guarantor to take up and extend the holdings of those who 


The scheme has been successfully carried ig and signed agree- 
ments have been executed in res of the whole of the first and 
“B” mo debentures. As the Company will be able practically 
to meet ont of its income the whole of the charge for the interest and 
redemption of its debenture debt, the Company is in a very much 
stronger position than it has ever enjoyed to date. It is evident that 
as soon as the two series of debentures have been paid off the position 
of the shareholders will be immensely improved, as the sum available 
for dividend each year will be largely increased. 


DICK-KERR. 


The report of the directors for the year ended June 30 last states 
that profits amount to £110,449. Out of this had to be paid 
debenture and loan interest and trustees’ fees, and there has Doct 
reserved the sum required to provide for the premium payable on the 
redemption of the present debenture stock, These items abeorb £8,472, 
leaving a balance of £101,977, to which must be added the profits 
brought forward from last year—namely, £30,868—making a total of 
£132,845. It is proposed to carry £16,735 to reserve fund as required 
by clause 24 of the trust deed securing the debentures, and to place 
further sum to this reserve, £23,265 ; to pay a dividend of 10 per cent. 
and bonus of 5 per cent. оп the ordinary shares, and to carry forward 

55,545. The Company has completed during the year under review 
many important contracts at home and abroad, and are still busily 
engaged in the exeontion of further large contracts. Since the last 
report was issued the acquisition of the English Electric Manufacturing 
Qompany, Limited’s, works in Preston has been completed, and these 
are fally employed in the B ones of machinery. Out of the divi- 
dends declared by the English Electric Manufacturing Company, 
Limited, on March 31, 1903, the sum of £30,000 has been carried 
direct to the credit of the reserve fund set aside under the provisions 
of the trust deed securing the debentures, 


MERSEY RAILWAY. 


The report of the directors for the half-year ended June 30 last 
states that receipts from all sources have been £32,278, as compared 
with £51,781 for the corresponding period of 1902. Working expenses, 
exclusive of the exceptional v" for pumping, ventilation, and 
lifts, have been £27,575, equal to 84°41 per cent., as against £23,066, 
equal to 72:58 per cent, for the corresponding six months. These 
exceptional charges for pumping, ventilation, and hydraulic lifts 
for the past six months amounted to £4,686, equal to 14:52 per 
cent, as compared with £6,389, or at the rate of 20°10 per 
cent., in 1902. The number of passengers conveyed has been 
5,201,644, as against 5,104,294 for the corresponding period of 1902, 
exclusive of season-ticket holders. The net revenue account shows a 
debit balance of £35,728. This, added to the previous debit of 
£4,924, makes a total of £8,652. The working of the railway by 
steam locomotives ceased on May 4, 1903, and since that date it has 
been worked by electric traction. There has not yet been sufficient 
experience to enable a reliable estimate to be formed with regard to 
the probable receipts and expenditure of the new method of тогос 
but the difficulties of ventilation have been overcome, and the 
suitability and capacity of electric traction for dealing with the traffic 
have been fully demonstrated. | 


rep 
NEW COMPANIES REGISTERED. 


M. І. P. Electrical Syndicate, Limited.—Capital, £10,000, 
Object: to adopt an agreement with Sir Anthony Orompton-Thorn- 
hill, Bart., for the acquisition of the benefit of certain existing 
inventions relating to the production of electricity, eto. 

Penarth Tramway Syndicate, Limited. — Capital, £3,000. 
Object: to obtain a provisional order ог Act of Parliament for the 
construction of tramways or light railways between Oardiff and 
Penarth, etc. Registered office: 124, Bute-street, Bardiff. 

Manufacturing Electric Company, Limited. —Oapital, £6,000. 
Object: to carry on the business of manufacturers of and dealers in 
wires, cables, and lines of all kinds, electricians, electrical, mechanical 
engineers, etc. Registered office : 34 and 45, High Holborn, W.C. 

Kolar Mines Pewer Station, Limited.—Oaspital, £30,000. 
Objects: to erect, establish, instal, and equip, near the Kolar gold- 
field, India, or elsewhere, a central electric power station or stations, 
and to carry on the business of an eleotrie power supply company. 
The number of directors is to be five, one being vi rera y, aen of 
the following companies—viz.: the Mysore Gold Mining mpany, 
Limited, the Champion Reef Gold Mining Company of India, 
Limited, the Ooregum Gold Mining Company of India, Limi ited, the 
aes adage Company, Limited, and the Balaghät Gold Mining 
Company, Limited. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Manehester.—The Corporation require tenders for a 32-ton electrio 
lift. Tenders by Oct. 5. 

Macao.—The Colonial Office at Lisbon invite tenders for the electrio 
lighting of Macao. Tenders by Oet. 21. 

Lisbon.—The Public Works Department require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Paris.—The Posts and Telegraph Department, 103 Rue de Grenelle, 
require tenders for two lots of electric wire, Tenders by Oct. 1. 
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_ Bucharest.—The Government Railways require tenders for the 
installation of electric lighting and plant for their workshops. Tenders 
by Oct. 10. 

Pietermaritzburg.—Tenders are invited by the Natal Govern- 
ment Railways Electrical Department for additional plant for the 
power station at Pietermaritzburg. 

Dover.—Tenders are invited for an eleotricall 
the harbour. Tenders close in about 10 days. 
obtained from the Harbour Board. 


Paris.—The Post and Telegraph Department, 103, rue de Grenelle, 
require tenders for 600,000 ko. copper wire and 80,000 copper junction 
boxes, lot of telegraph material, by Sept. 28. 


. Swansea.—The Corporation invite tenders for the supply, delivery, 
fixing, and connecting of ducts, troughs, cables, wires, street boxes, 
etc. Tenders by Oct. 31. See advertisement. 


Transvaal Colony.—The Chairman of the Tender Board, Pretoria, 
requires tenders for installing and working the electric lighting of 
Potehefstrom for about five years. Tenders by Oct. 30. 


.Dubiin.—The Port and Do:ks Board invite tenders for the supply 
of а 100-ton electric crane. Specitication can be obtained at the office 
of the engineer to the Board, Mr. John P. Griffith, M. I. C. E., East- 
wall, Dublin. "Tenders by Oet. 5. 


Blackpoel.—The Corporation invite tendera for the supply of arc 
lamp carbons for the ensuing year. Specification, etc., may be 
obtained on application to Mr. Charles Furness, borough electrical and 
tramway engineer, Electricity Works, Blackpool. 


Manchester.—The Paving, Sewering, and Highways Committee 
invite tenders for laying underground telephone pipes, with other 
appurtenant works. Specification, etc., may be obtained at the City 
Surveyor's Office, Town Hall. Tenders to the Ohairman by Oct. 8. 


Shanghat.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
from l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. 

East Barnet.—The Urban District Council will receive proposals 
for carrying out the provisiens of their electric lighting order within 
the Council's distriet. Further particulars upon application to Mr. 
Henry York, the Council's surveyor, Council Offices, Station-road, 
New Barnet. See advertisement. 


Rochdale,—The Guardians invite tenders for certain new under- 
ground cables and switchboard alterations and additions required at 
the workhouse, Dearnley. Specifications, etc., may be obtained from 
Messrs. Shepherd and Watney, Greek-street-chambers, Leeds. Tenders 
by 26th inst. 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Each car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 

New Barnet.—The East Barnet Valley Urban District Council 
invite proposals for carrying out the provisions of their electric light- 
ing order within the Council’s district. Further particulars can be 
obtained from Mr. Henry York, surveyor, Council Offices, Station- 
road, New Barnet. 

Utrecht.—The Town Council will receive tenders for supply and 
erection of a central electric establishment for lighting, power supply, 
and working tramways. Contract, conditions, etc., to be obtained at 
the ‘‘ Gemeente Secretaire " of Utrecht, on payment of 5tl. (8s. 4d.). 
Tenders by Oct. 1. 


Brighton.—The Town Council invite tenders for the (1) supply of 
steel girder tramrails, fishplates, ete.; (2) tramcars ; (3) points and 
crossings and other fittings. Specifications, etc., may be obtained 
from Mr. Francis J. Tillstone, town clerk, Town Hall, Brighton 
Tenders by 10.30 a.m. on Oct. 5. 


London, W.—The Commissioners of H.M. Works and Public Build- 
ings invite tenders for alterations and additions to Ealing telephone 
exchange. Drawings, etc., may be seen on application to Mr. J. 
Wager. Tenders to the Secretary, Н.М. Office of Works, ete., Storey's- 
gate, London, 8. W., before 12 noon on 29th inst. 

Great Western Railway.—The Directors invite tenders for about 
90 tons of steel bridge girders and other steel and iron work of British 
manufacture. Specifications, etc., may be obtained at the office of the 
Engineer between the hours of 10 a,m. and 4 p.m. Tenders by Oct. 6 
to Мт. О. К. Mills, Paddington Station, London. 

Manchester.—The Electricity Committec invite tenders for the 
supply and delivery as and when required of 1,200 electricity meters. 
Specifications, etc , may be obtained from Mr. F. E. Hughes, secre- 
tary, Electricity Department, Town Hall. Tenders to the Chairman 
of the Electricity Committee, Town Hall, by Oct. 1. 

Johannesburg.—The Municipality require tenders for gas gene- 
rating plant or for steam geuerating plant and for gas motora or 
steam wotors, with electric generators aud accessories. Particulars 
may be obtained from the Town Clerk, Johannesburg, or from Messrs. 
Mordey and Dawbarn, 82, Victoria-street. Tenders by Oct. 19. 

Launceston (Tasmania). — The Mayor and Aldermen invite 
tenders for the supply of 500 or more electric meters. Particulars 
may be obtained on application to Mr. William Corin, city electrical 
engineer, Launceston, Tasmania, or to Messrs. John Terry and Co., 
7, Great Winchester-street, London, E.C. Tenders by Sept, 28. 

Bootle.—The Corporation invite tenders for the extension of the 
boiler-house at the electrio light station, Pine-grove. Plans, eto., 
may be seen at the oltice of Mr. B. J. Wolfenden, A. M. I. C. E., 
borough engineer, on and after the 18th inst. Tenders to the Chair- 
man of the Electric Power and Lighting Committee by the 30th inst, 


swung bridge at 
articulars may be 


. otfices and workshops at the Skircoat 


Keighley Walton, town clerk, by 30th inst. 


Cientnegos (Cubà)—The Municipal Authorities require tenders 
for tbe installation and working of electric lighting. They will pay 
an annual subsidy of 24,000 piastres for 150 arc lamps of 1,500 c. p. each 
and 350 incandescent lamps of 50 to 100 c.p. each for street lighting, 
and 16 to 25 lamps in public buildings. Tenders by 1 p.m. on Sept. 28. 


Ashton-under-Lyne.—The Market and Lighting Committee invite 
tenders for the supply of arc Jamp carbons and globes during ensuing 
year. Specification, etc., may be obtained at the office of Mr. Neville 
Appelbee, Electricity Works. Tenders to the Chairman of the Market 
and Lighting Committee at the Town Hall, Ashton-under-Lyne, by 
29th inst. 

London, N.—The Shoreditch Borough Council invite tenders for 
pulling down and rebuilding 3, Hoxton-square, N., to be used as 
stores for the electricity department. Specification, etc., may be 
inspected and bills of quantities obtained at the office of Mr. J. Rush 
Dixon, A.M.I.C.E. Tenders (о the Town Olerk's Office, Town Hall, 
Old.street, E.0., by Oct. 6. 

Swansea.—The Oorporation invite tenders for (1) laying of 
permanent way, including rail bonding; (2) rails and fisuplates ; (3). 
steel tiebars, bolts, and nuts ; (4) points, crossings, cast-steel curved 
rails, and special work ; (A) overhead electrical equipment ; (B) 
ducts, troaghs, cables, wires, section and other boxes, etc. Tenders 
by Oct. 51. See advertisement. 


Halitax.—The Tramways and Electricity Committee invite tenders 
for the supply and fixing of heating е атт required at the several 
epót. Specifications, etc., may 
be seen and forms of tender obtained on application to Mr. James 
Lord, C.E., borough engineer, Town Hall, Halifax. Tenders to Mr. 


Dundee.—The Town Council invite tenders for the relaying of 
distribution mains ia the central area of the town. Specification, etc., 
may be had on application to Mr. H. Richardson, A. M. I. E. E., city 
electrical and tramwaye eng'neer, Dudhope-crescent-roai, Dundee. 
Tenders to Mr. W. H. Blyth Martin, clerk to the Council, Oity 
Chambers, Dundee, not later than Sept. 30. 


London, 8.E.—The London County Council invite tenders for the 
supply, шн and erection in the electricity generating station to 
be established by the Council at Greenwich of four 5,000-h.p. vertical- 
horizontal steam-engines, cach suitable for driving a three-phase 
generator. Particulars, etc., may be obtained at the County Hall, 
Spriug-gardens, S. W. Tenders by 10 a.m. on Oct. 6. 


London, W.C.—The Directors of the Savoy Hotel, London, invite 
tenders for the purchase of two Lancashire and two Cornish boilers, 
working pressure 150lb.; at present in use in connection with the 
electric lighting and heating of the Savoy Hotel. Further particulars 


| can be obtained at the offices of the engineers, Kincaid, Waller, 


Manville, and Dawson, 29, Great George-street, Westminster. 


Bradford.—The Corporation invite tenders for the construction of 
about 15 miles of light railways and tramways in connection with 
the Angram storage reservoir works, Plans may be seen and specifica- 
tions, etc., obtained at the office of Mr. James Watson, M. I. C. E., 
waterworks engineer, Town Hall, Bradford. Tendera to Mr. Frederick 
Stevens, town clerk, Town Hali, Bradford, by 10 a.m. on Oct. 1. 


Salford.—The Tramways Committee invite tenders for the supply 
and delivery of planing, turning, boring, drilling, grinding, milling, 
screwing, punching, and shearing, and wood-working machinery, 
power hammer, shafting motors, ctc., at their central car depót, 
Frederick.road, Pendleton. Specifications, ete., cau be obtained from 
o General Manayer, 32, Blackfriars-street, Salford. Tenders by 

ct. 19. 


Whitehaven,—Tenders are required for the joiners’ work, slating, 
plastering, plumbing glazing, painting, electrio lighting and bells for 
six houses at Wellington-row, Whitehaven. Plans and specifications 
can be seen on application to Messrs. A. and T. Н. Anderson, 
builders, New-road, Whitehaven, or at the office of Mr. J. S. Moffat, 
M.S.A., 55, Church-street, Whitehaven, where tenders are to be 
delivered by 29th inst. 


Oldham.—The Electricity Committee invite tenders for arc and 
incandescent lighting and power circuits in Greenhill station, com- 
prised in specification No. 9. Copies of the specification, etc., can be 
obtiined from the Resident Engineer. Specifications can be seen at 
the offices of Messrs. Kennedy and Jenkin, 17, Victoria-street, West- 
minster, S. W. Tenders to be sent to the resident engineer, Mr. 8. 
Wilmott Newington, by Oct. 6. 


Birkenhead —The Education Committee invite tenders for the 
wiring of the Laird School of Art in Park-road for electric light, and 
for extensions to the electric light wiring of the Holt School of Science 
and Art. Plans can be seen and specifications, etc.. obtained on 
rip ds to the borough electrical engineer, Mr. William Bates, 
A. M. I. O. E., Electrical Engineer’s Office, Craven-street. Tenders to 
reach Mr. Robert T. Jones, secretary, Education Department, Town 
Hall, by 9 a.m. on Oct. 9. | 

London, E. C. Tenders will be received until noon on Sept. 28 (a 
for the supply of Swedish, Norwegian, or Finland red fir telegraph 
poles, to be delivered in London, at Northumberland Dock (River 
Tyne), West Hartlepool, Hull, or Grimsby, at Leven, Fifeshire, and 
at Swansea, Cardiff. or Newport ; and (b) for creosoting the poles 
with 1010. or 121b. of creosote to the cubic foot, as may be directed. 
The poles to be felled during the winter of 1903-4, and to be delivered 
during the following summer at the port at which the creosoting is to 
be performed. Butt sections, 2in. thick, stamped with the shipper's 
mark, from not less than three poles, to show the quality of timber 
offered, must precede or accompany the tender of any person who has 
not already ра the Postinaster-General with poles. Forms of 
tender may be obtained from Mr. S. C. Hoolley, controller of stores, 
Stores Department, 17-19, Bedford-street, London. W.C. 
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RESULTS OF TENDERS. 


Hammersmith, —The Oe nee have been accepted : 38 arc 
lamps and accessories, Oliver and Co., £360. 3e. ; W. Brown and Sons, 
£70 for painting at electricity station. 

Portugal.—A contract has been entered into by the Municipality 
of Faro with Ferdinand Thudichum, of Aljustrel, for the public and 
private lighting of the town of Faro by electricity. 

Presten.—The Corporation have accepted the tender of T. B. 
Garnett, Preston, at £11,272. 19s. 4d., for erection of a power station 
and car-sheds, Holmrook-road апа Sussex-street East. 

Nottingham.—The contract for the storage battery for the city 
asylum has been placed by the Corporation with the Electrical 
Power Storage Company, Limited, of 4, Great Winchester-street, 
London, E.C. 

Edinburgh.—The Town Council have accepted the following ten- 
ders for the extension of M‘Donald-road electric station: Builder’s 
work, Colin M'Andrew, £16,829 ; engineer's work, Redpath, Brown, 
and Co., £6,591. "oos 

Liverpool.—The City Council have accepted the tender of the 
Wheeler Condenser and Engineering Company, Queen Victoria-street, 
E.C., at £11,975, for supply of condensing plant for the first section 
of the electric station in Lister-drive. 

Bury.—The Electricity Committee have accepted the tender of 
Oallender’s Cable and Construction Company, Limited, for the supply 
and completion of the works embraced in electricity contract 11— 
tramway and lighting cables, feeders, eto. 

London, W.—The St. James's and Pall Mall Electric Lighting Com- 
pany, Limited, have placed the contract for the renewal ot their 
storage battery with the Electrical Power Storage Company, Limited, 
of 4, Great Winchester-street, London, E.O. 

Durban.—The Borough Oouncil have accepted the tender of the 
Western Electric Oompany for exchange equipment for £7,640, and of 
the British Insulated and Helsby Cables, Limited, for underground 
cables for £5,241 for the proposed municipal telephones. ; 

Fulham.—The following tenders are recommended for acceptance: 
Mr. Thomas Pearce for constructing a transformer chamber in Town- 
mead-road, £455 ; British Electric Transformer Company, Limited, 
for the supply of four transformera (contract No. 26), for the sum of 
£292 ; Messrs. Windsor and Oo. for the construction of sub-stations 
(contract A), for the sum of £520. | 

London.—The Bermondsey Borough Council have accepted A. E. 
White and Oo. s tenders for erection of buildings in connection with 
extensions to the dust destructor house, electric light station, boiler- 
house, etc., at the Council's works, as follows: Main estimate, £5,646; 
separate estimate for work to be completed in five weeks, £1,156; 
special estimate in connection with engineering section, and forming 
part of engineering contract, 21,561. 

King’s Heath.—The Urban District Council have received the 
following tenders for the construction of about three miles of electric 


E. Taylor, ate % ( £18,290 18 5 
G. Law and Co., Kidderminster (disqualified)............ 15,945 4 8 
R. W. Fitzmaurice and Oo., Birmingham .. ............ 29,262 2 3 
Carrall, Lewis, and Martin, Birmingham . 19,195 5 6 
G. Freeman and Sons, Oldham €—— 18,200 9 3 
A. Faulkes, Loughboround 17,622 14 6 
R. C. Brebner and Co., Edinburgh ........................ 20,229 5 5 
R. W. Blackwell and Co., London (accepted) 16,892 11 7 
J. White, jun., Birmingdaam UA . ã . 24,746 16 0 
Macartney, McElroy, and Co., London..................... 24,145 2 0 
J. G. White and Co., London 17,694 11 5 
Acme Wood Flooring Company, Limited, London 18,953 16 9 
G. Trentham, Вїгшїрдһаш.................................... 22,108 11 9 
W. Griffiths and Co., Limited, London ............ ..... 18,245 17 3 
J. Branton; Hl! see ыа 20,474 18 4 


Hackney.—The following tenders were submitted at last night's 
meeting : 
Electricity supply maius. 


Western Electric Company" .................................... £2,105 7 6 
Henley's Telegraph Works . 2,614 19 10 
Oallender Cable Compaaaʒʒ7 . . 2,890 8 1 
Bt. Helens Cable Compaaꝓ ............ 2,895 6 8 
British Insulated and Helsby Cables, Limited ............ 2,808 14 3 
Biemens Bros. and Oo ИСТИНИ 2,124 2 4 
Glover ind o %0o‚0‚oo‚obibtt va eye Crece cise seu eet nn 2,940 12 1 
Arc lampe and pillars. | 
Oliver and Об. r кырыла 1,119 19 11 
Oliver /// eo Ee y A E CIAR er аА 1,111 10 11 
Crompton and Oo., Limited* ..................... ........... 1,160 13 0 
Crompton and Co., Limited .................................... 1,167 0.0 
Johnson and Phillipe H H . . 1,182 13 0 
Johnson and PhillidddꝙdP P ·l 1,244 12 0 
WT АЦеп-апа gs T——— 1,232 7 С 
Gilbert Are Lamp Company, Limited..................... .. 1,243 1 6 
Brockie-Pell Arc Lamp Company, Limited ............... 1,285 14 6 
General Electii: Company, Limited ........................ 1,374 12 3 
New Century Arc Light Company, Limited ............... 1,510 0 6 


For 500 electrolytic meters—Reason Manufacturing Company, 
36s. 6d. and 603. per meter, according to size.“ For 500 motor 
meters—Ferranti Limited, 36s. and 117s. per meter, according to 
size." Engine foundations—In consequence of the decease of Mr. 
B, E. Nightingale, whose tender had already been accepted by the 
Council for carrying out the construction of the engine foundations, 
it has been necessary to prepare the contract in the names of his 
sucoessors, Messrs. A. C., W. H., A. E., F. A., and P. G. Nightingale. 
* Recommended for acceptance, : ` 


Walsall.—The Corporation have placed the contract for the storage 
battery, Butts-róad sub.station, with the Electrical Power Storage 
Company, Limited, of 4, Great Winchester-street, London, Е.О. 

Walsall.—The tender of Messrs. Crompton and Co., Limited, for 
supplying and' erecting a duplicate booster, similar to that supplied to 
the Hospital-street sub-station, for £362, and the tender of the 
Electric Power Storage Company, Limited, for supplying and erectin 
а battery for the Butts. sub-station, similar to the one suppli 
to the Hospital-street sub-station, for £1,062, have been accep , 


BUSINESS NOTES. 


TRACTION. 


Chatham. —The light railway company propose to double the line 
of tramways on Chatham Hill. 

ouse.—The construction of the tramlines from Hove Edge to 
Brighouse has been commenced. 

Perth.—A special meeting of the Town Council is to be called to 
consider the question of tramway extensions. 

Cardif. — The Tramways Committee are considering a suggestion 
for an extension of the Cathays tramway route. 

Newcastle. —A farther extension of tramways was Opere for pas- 
senger traffic on Thursday —namely, the route to Benwell. 

Eastbourne.—The Council have agreed to the erection of a shed 
for motor omnibuses and the charging of batteries of electric vehicles. 

Penarth.—A syndicate has been formed with the object of pro- 
moting a scheme for a line of tramways between this place and 
Cardiff. 

Bloemfontein (8.A.). —The Town Council have resolved to instruct 
their London consulting engineer to prepare & scheme of electric tram- 
ways for the town. 

Anglo-Argentine Tramways.—A dividend on the preference 
shares of 2s. 6d. per share, being at the rate of 5 per cent. per annum, 
is announced, payable Oct 5. 

Leamington.—The tramway reconstruction in the town is about 
to be entered upon by the British Electric Traction Company, who 
have submitted plans to the Town Council. 

Exeter.—The City Council have decided to apply to the Board of 
Trade to nominate a referee to determine the value of the tramways in 
connection with their purchase by the Corporation. 

Wishaw. —At the monthly meetiug of the Town Council it was 
unanimously agreed to request the tramway company to cease running 
their cars on Sundays during the hours of church service. 

Dovercoprt.—The English Industrials Company propose to carry 
out a scheme for supplying the boro: gh with electric light. The 
scheme also embraces a service of motor omnibuses and trams between 
Harwich and Dovercourt. 

Letoester.—The first through line of the new electric tramways— 
from the London-road borough boundary to Belgrave—is nearing 
completion, and will shortly be opened fur traffic. Progress is also 
being made with the other routes. 

Paisley —The negotiations for the purchase of the tramways by 
Mr. William Murphy have now been completed. It is understood 
that the price to be paid is about £15,000. The new electric system 
to be inaugurated will extend to Renfrew and Johnstone. : 

Swansea. —Plans and specifications for the construction of the light 
railways and the tramways authorised by the order and Act of 1902 
have been approved by the Town Council, and will be ]aid before the 
Board of Trade. Tenders for the execution of the work are to be 
invited. | 

Scarborough.—The Corporation have generally approved the plans 
submitted by the tramways company, on the understanding that the ' 
details with regard to the position of the poles and the carrying out 
of alterations to the streets and similar matters are not included in 
such approval. 

Ossett.—The General Parposes Oommittee of the Town Council 
have taken the necessary steps in connection with the proposed 
application for a provisional order authorising the Oorporation to 
construct tramways within the borough. Mr. J. Н. Rhodes, of Leeds; 
has been appointed engineer to the scheme. 

 Aberdeen.—At this week's meeting of the Town Council a letter 
was read from the secretary of the Aberdeen Suburban Tramways 
Company asking the approval of the Council of the echeme for the , 
construction of the Donside section of the suburban tramways. The 
letter was remitted to the Tramways Committee. 

Lisbon.—The Diario do Governo of Sept. 11 contains а notice to 
the eflect that & project which has been presented by the Lisbon Rail- 
way Company (Companhia Carris de Ferro de Lisboa) for the construc- 
tion of a new electric railway line in the city of Lisbon, is open for 
inspection in the office of the Inspector-General of Telegraphs and 
Electrical Works, Lisbon. | 

Soothill.—The Soothill Upper District Council and the Dewsbury 
Corporation have now arrived at an agreement in regard to the tram- 
ways question,.and, subject to the veto of the Board of Trade, there is 
a probability of the network of tramways which interseet Dewsbury 
and district being completed as the result of the combined action of 
the local authorities of Dewsbury and Ossett and the two Soothills. 

Hanley.—The delay in constructing the new tramways or light 
railways, for which the Potteries Electric Traction Company have 
obtained sanction, was commented upon at the last meeting of the 
Town Council, and a member expressed the opinion that when the 


company's time limit had expired the Council should themselves take 
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the matter in hand and do the work. The power could be supplied 
ifrom their own generating station. 

Liandudno.—Owing to lapse of time the concession held by a 
‘syndicate for a light railway between Llandudno and Ool Bay 
become, or will soon become, void, and the Urban District Council 


have decided to appoint a committee to consider the question of light 
railways in the ct. There is a proposal for a t railway 
between Llandudno and Live , but no definite scheme has yet been 


рч before the Oouncil, who, however, are favourable to such а 
eme, 

Nast Ham.—The Urban District Council have received a letter 
from the West Ham Town Council agreeing to a conference with a view to 
running powers being mutually granted in the working of the authorities' 
electric tramway systems. It is hoped that the proposed arrangement 
will be extended to Ilford, so as to provide for a through service of 
electric trams from Romford parish boundary to the boundary ot the 
London County Oouncil’s area at Bow Bridge, and in the intersecting 
thoroughfares, 

Blackpool.—Total receipts from the electric tramways—reokonin 
the New-road section from June 18 last year to Sept. 17 this year, an 
the other routes from April l—aere announced as follows: £30,649. 
9s. Ad., at 1s. 61d. per mile, showing a decrease of £139. 178. 4d. On 
the three routes there was ап inorease in the number of passengers of 
279,969—the figures being 3,963,393 as against 4,243,362—while the 
ше showed a decrease of 26,824—the figures being 450,905 in 1902 
and 404,081 miles this year. 

The Dry-Seat Problem.—aA rainproof cover for tramoars, invented 
by Mr. J. A. de Macedo, the Portuguese consul in Leeds, is to be 
tested on the circular route in that city. The appliance covers the 
whole of the top of an ordinary electric car, and the inventor claims 
that it can be put up or taken down in a couple of minutes. The 
trolley iye is fixed on the roof, and by the removal of the trolley 
standard two more seats are secured. Altogether the cover provides 
for six more seats than the ordinary car. 

Leeds.—A deputation representing the governing bodies of Rawdon, 
Yeadon, and Guiseley has waited upon the Corporation Tramways 
Oommittee with the suggestion that the Horsforth line, whieh has 
already secured parliamentary sanction and only needs the finishing 
touch of the tracklayer, should be extended through their respective 
areas by the broad turnpike road which runs from Leeds to Guiseley 
and on to Ilkley and Skipton. No immediate decision was arrived at, 
the matter being referred to a special sub-committee. 

Woking. —It is stated that in all probability the Woking tramways 
scheme projected by the West Surrey Light Railway Company will 
have to be abandoned. The Woking Urban District Oouncil required 
all the roads along which the кор tramways would pass to be 
widened to the extent provided for under the Tramways Act of 1870. 
The company having carefully considered this, felt that, owing to the 
enormous expense which would be involved, they could not meet the 
requirement, and it is understood the scheme will be abandoned. 


Bromley (Kent).—At the last meeting of the Urban District 
Council a letter was read from Edmundson's Electricity Corporation, 
Limited, asking the Council whether they would be prepared to con- 
sider a scheme for tramways in ‘Bromley. They thought there was a 
demand for trams, which could not be postponed much longer. They 
were very largely interested in the Bromley Electricity Supply Com- 
pany, and would like to promote a system in connection with that 
company. It was decided to acknowledge the receipt of the letter. 


Burton.— Dissatisfaction has been expressed by both motormen 
and conductors employed on the Corporation tram ways at the dismissal 
of a driver, for no other reason, as they allege, than that.he was acting 
as secretary to а trade union, and was organising the men. A largely- 
attended meeting of tramway employés has been held, when resolu- 
tions were passed to the effect that the Burton branch of the Tramway 
Men's Union become affiliated to the Burton Trades’ Council, and also 
om the question of the employé's reinstatement be made through that 

J. 

Wolverhampton. — The decision of the Tramways Committee to 
purchase the 11 miles of tramway track laid on the Lorain surface- 
contact system for £22,000 under certain conditions, was confirmed 
by the Town Oouncil at a special meeting on Monday. It was also 
decided that the remaining routes under the Oouncil’s control should 
be equip with the same system in order, as it is said, ‘‘to keep the 
B.E.T. Company out of the town.” The result, however, is not in 
accordance with the views of all the members of the committee, and 
five resignations have been made from the committee as a protest. 


South Shields.—At a meeting of the Tramways Committee held to 
consider what stepe should first be taken in relation to the proposed 
new system of чеш in the borough, it was decided to take into 
consideration the whole question of routes to be laid down irre- 
spective of the present routes in accordance with the plans and speci- 
fications in the Act." The committee have instructed the borough 
engineer to get out the necessary plans, etc., and to present hia report 
to а future meeting of the committee, when it will be decided what 

m to adopt. After that it is the intention of the committee to 
seek for tenders for the laying down of the new system. 

Additional Traffic Returns.—Anglo-Argentine, £1,928 increase; 
Barcelona Ensanche y Gracia, £185 increase ; Barcelona, £98 decrease; 
Brisbane, £59 decrease (month of August, £11,736, increase £294) ; 
British Columbia Electric (month of March), gross earnings £10,352, 


net income £2,658 ; Buenos Ayres and Belgrano Electric, £252 increase 
(month of August, £13,431, increase £553) ; Calcutta, £383 increase ; 


Cape Town (month of August), receipts £15,549, us tah £8,696 ; 
Isle of Thanet Electric, £215 decrease; Mexico El 


difure £2,506. 


panies who used it could be held to be negligent. 


ectric (month of 
August), receipts £48,600 ; expenses, £27,900; Perth Electric, £134 
increase ; Port Elizabeth (month of August), receipts £3,875, expen- 


Southend.—Owners and occupiers in Leigh-road have petitioned 
the Tramways Oommittee, sting that in any rene or reoon- 
struction of the tracks along Leigh-road wood blocks or other suitable 
material might be used. The engineer has been instructed to submit 
designs of new cars, and the chairman and engineer will visit Graves- 
end and Margate to view the cars in those towns. The sur- 
veyor has submitted plans showing a proposed extension of car- 
shed, the provision of a workshop at the western end, the provision 
over part of the roof of a water-tank as a site for the pro addi- 
tional cooling tower, etc., at an estimated cost of £2,250, which plans 
the committee have adopted. 

Lancaster.— While опе of the Corporation electric tramoars was 
being driven down Bowerham-lane, the steepest hill in the town, 
about 11 o’clock at night, the trolley jumped, and the driver losing 
control the car went down the steep incline at a high rate. Ata place 
called the Pointer there is a curve where the metals intersect, and the 
car, jumping the points, rushed on to the footpath, cutting up a number 
of thick flagstones for a distance of about 20 yards before it came to 
a standstill. Fortunately there were no passengers in the car, and the 
last tram going towards the park had just before the ier d 
occurred. Neither the driver nor the conductor was much inj 
The former states that the hand brake refused to act. 


Leith.—At the last meeting of the committee of the whole Town 
Council it was resolved to recommend the Oouncil that, in the event 
of Leith tramways being acquired by the Oorporation, their policy 
should be to have the entire system electrified, and not to allow the 
Edinburgh cable system to be extended to Leith. With a view to 
formulating a proposal with regard to through traffic to the lessees of 
the Edinburgh system, the provost was requested, along with the 
consulting engineer, to enquire into the system in operation in Londeu 
and elsewhere by which the electric cars are fitted with an adjustable 
gripper, which can be used to carry them over the cable system. The 
town clerk was instructed to proceed in due course with the necessary 
provisional order for extensions of the Leith system. 


Bradford Fatality.—In the case of a msn aged 60 who was 
knocked down by an electric car in Bradford and killed, & coroner's 


jury have returned а verdict of accidental death, adding the rider that 


if the lifeguard had been in proper working order the deceased's life 
might have been saved. The Coroner said doubtless Mr. Bird (the 
representative of the Corporation) would report the opinion of the 


jury to the proper quarter, who would see if something could not be 


done to make lifeguards more effective. Mr. Bird said the guard was 


recommended by the Board of Trade, and it would require very strong 


evidence that the guard was ineffective before corporations or com- 

He would place the 

opinion of the jury and the remarks of the coroner before the ways 
ommittee. 

Streatham. —The London County Council have a scheme for extend- 
ing the tramways from the present terminus at Streatham on to the 
county boundary at Norbury so as to link up with the Croydon 
Corporation electric tramways, which run out to Purley. The scheme, 


as it deserves, has the support of the Streatham inhabitants, as the 
joining up of the two systems, requiring the construction of under two 
i 


miles of line, would provide a through journey by electric car from 
Purley to London—or vive versa —& distance of some 15 ог 14 miles. 
Unfortunately, the Wandsworth Borough Council up to now have 
declined to bear any portion of the cost of the necessary street widen- 
ings, but at their last meeting the recommendations of the committee 
to continue this policy did not meet with approval, and were refe 
back. In their reconsideration of the question we hope the committee . 
will show more public spirit, and not try to kill a scheme with which 
the local inhabitants have every sympathy. | 


Loughborough Generating Station.—A party of members of the 
Civil and Mechanical Engineers’ Society paid а visit on Saturday to 
the generating station of the London County Council at Camberwell, 
The station occupies a site near Loughborough Junction and les 
current for working the elestric tramways in South London. e 
are two engines, each of 2,500 h.p., one supplying the cars and th 
other used as a stand-by, and each capable of generating 1,500 kw. 
The visitors were met on their arrival by Mr. Rider, electrical engineer 
to the Council, and by assistants representing Mr. Alfred Baker, the 
Council's tramway manager, and Dr. Kennedy, the consulting engi- 
neer. The generating station is only a temporary one, built to meet 
the immediate requirements of the Council in operating the first 
portions of their tramway system by electricity. It supplies the three 
sub.stations at Brixton-road, Olapham Park-road, and the Elephant 
and Castle, which feed the Tooting lines. As soon as the permanent 
generating station at Greenwich is ready, the supply will be by means 
of high-tension three-phase alternating currents transformed at sub- 
stations for the working line. 


Portsmouth. —Mr. W. R. Spaven, the general manager of the Oor- 
poration tram ways, has furnished the committee with his first annual 
report on the working of the system up to March 31 last. In it he 
states that during the year the permanent way has been maintained 
in an efficient condition. The overhead line, which has been kept in a 
thorough manner, is examined once a month, and any weakness 
detected ih the insulation is immediately remedied. Mr. Spaven 
states that during the last 12 months there has been no failure in the 
supply of current. The slight interruptions in traffic have been solely 
due to the line taps having given out. He had been informed by the 
resident engineer that any appreciable addition to the maximum 
number of cars on the line will necessitate an increase of plant at the 
power station. The Board of Trade units generated during the past 
year were 3'6 times the number generated during the previous 
year. The rolling-stock has been thoroughly attended to. In 
addition to carrying out all ordinary running repairs, a consider- 
able amount of work was done towards converting four of the old 
horse cars into motorcars. The equipment of the cars is in very 
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good condition. The receipts, in spite of suffering so greatly from 
the effects of the аган waather that was experienced last 
summer, might, on the whole, be taken as satisfactory, although 
the traffic was seriously impeded by the reconstruction of Fratton 
Bridge. The total number of passengers carried during the year 
was 16,355,692, or almost double that of the correspondiug 12 
months before. The receipts showed an increase of over £35,000. 
The profits for the year were £13,046. 18s. 7d. There are 144 
miles of tramlines, and on these 80 cars run daily. 


North-Eastern Railway.—The new departure of the North. 
Eastern Railway Company in adopting electric traction for passenger 
traffic on the north side of the Tyne, says a local contemporary, is 
being watched with keen interest by all the railway companies of the 
kingdom. It is the first effort on a large scale to grapple with the 
problem of tramway competition. In addition to the Tyneside lines, 
the North-Eastern Railway ia equipping the Quayside branch line 
for the electrical operation of the goods traffic. The railway company 
has, for the present at any rate, decided to purchase its current from 
the Newoastle-on-Tyne Eleotrio Supply Company, Limited, who have 
а power station at Wallsend, rather than construct a generating 
station of own use, An additional power station is being constructed 
at Oarville, farther down the river, and it is at this station that most 
of the current will be generated. Five sub-stations are being erected 
at Pandon Dene, Cullercoats, Wallsend Benton, and Kenton. As 

з the rolling.stock, the construction of which is being under- 
en by the North-Eastern Railway at the worksin York, it will 
comprise simply motor and trailer coaches of the open corridor type, 
heated and lighted by electricity. The cars will be on two four- 
wheeled trucks. A train will consist of two motor coaches, with a 
trailer coach between. The metorcars will each be equipped with two 
General Electric motors, each rated at 150 b.p. There will accom- 
modation in such trains for 48 first-class and 138 third-class passengers, 
but this may, if necessary, be increased by the addition of another 
unit train. Ар average speed of 22 miles per hour will be maintained, 
including stops, which will make the run from Newcastle to Tyne- 
mouth abont 23 minutes, but express trains running through without 
& stop will do the journey in 15 minutes. 


Electric Tramways in America. —A recent United States census 
bulletin contains figures showing the status of street electrio tramways 
and railways in America, some of which are here presented by way of 
comparison, as well as for their own t intrinsic value. The bulletin 
was prepared by Messrs. T. Commerford Martin and E. Dana Durand, 
special experts, and is issued by Mr. W. M. Steuart, the chief 
statistician for manufactures. The statistics contained therein cover 
all street and electric tramways in the United States that were in 
operation during any part of the year ending June 30, 1902. During 
this period there were in existence 817 operating electric railway 
companies and 170 leased cempanies, making a total of 987 com- 


panies. These companies owned or controlled 22,576:09 miles of 


single track. The per value of the capital stock and funded debt 
outstanding, as reported, amounted to 2,508 282,099dol. The average 
net capital liabilities per mile of single track owned for the companies 
for the companies reporting both factors were 96,287dol. The total 
income and expenses of the operating companies amounted to 
250, 504,627dol. and 219,907,650dol. respectively. The companies gave 
шуш on the average during the year to 153,641 wage earners, 
and paid 80,770,449dol. in wages. There were 7,126 salaried officials 
and clerks employed, to whom 7,439,716dol. was paid in salaries. 
The roads carried 5,871, 957,830 passengers of all kinds. From the items 
as reported, it appears that the single-track mileage increased from 
8,123 miles in 1890 to 22,577 miles in 1902, or 178 рег cent , and the 
number of fare passengers carried from 2,023,000,000 to 4,810,000, 000, 
or 138 cent. The term street and electric railways,” as used in 
the bulletin, includes all electiic railways irrespective of their length 
or location, and all street railways irrespective of their motive power. 


The total for 1902 includes 12 miles of track duplicated in reports of 


different companies, and in the figures for electric roads for that year 
are included six miles operated by compressed air. Of the electric road 
21,280 miles were single overhead trolley, 25 miles double | 
trolley, 266 miles conduit trolley, 343 miles third rai], and 24 milesstorage 
battery. The length of single track—22 589 miles—reported for 1902 
consists of 16,652 miles of first main track, 5,030 miles of second main 
track, and 907 miles of sidinge and turnouts. Of the total single- 
track mileage, 21,914 miles, or 97 per cent , were operated by electric 
power, and 416 miles, or 1 9 per cent., by other mechanical traction, 
while only 259 miles, or 1:1 percent., were operated by animal power, 
as compared with 69 7 operated in the Jast way in 1890. There were 
66,784 cars of all classes reported. The largest number (3,612) reported 
for a single рану is given for the Boston Elevated Railway Oom- 
peny, of Boston, Mass., which includes cars operated on both surface 
and elevated tracks. There were 60,290 passenger cars and 6,494 
cars used for express work or other purposes. the passenger 
cars, 52,686 were closed and 24,250 were open. There were 159 water- 
wheels, with horse-powor of 49,153, used as the primary power in the 
generation of electric current. The average horse-power per water- 
wheel was 309. The direct-current electric generators numbered 
2,861, with a total horse.power of 972,514, the number having a 
ср of 1,000 h.p. and over being 209, with an output of 
,456 h.p. There were 441 alternators, with 231,924 h.p., those 
over 1,000 h.p. numbering 58, with a oapacity of 155,571 Lo In 
the main statione storage batteries having an aggregate horse-power 
of 19,744 were reported, while the storage batteries in sub-stations 
had a total of 32,249 h.p. Of the 5,871,957,830 passengers carried 
4,809,554,438, or 81°91 per cent., were fare passengers and 
1,062,405,592, ог 18 09 per cent., were transfer ngers. The 
transfer passengers included those using free transfers, also in a few 
cases those using transfers for which an additional payment was 
required. There were 4,455 transfer points reported. e average 
number of {аге passengers per mile of single track operated in the 


United States was 208,600. In preparing this average, only the соц- 
panies from which complete statistics were reoeiv 

Of the total car mileage— 
98:7 per cent., and the freight, mail, express, and other cars 1:5 рег 
cent. The fare passengers рег car mile for all companies averaged 4° 


are considered. 
1,099,256, 774—the passenger cars travelled 


LIGHTING AND GENERAL. 


Horsham,—The Council have obtained sanction to borrow £9,500 
for electric light extensions. 

Eastleigh and Bishopstoke.—The Urban District Oouncil have 
decided to take steps to obtain an electric lighting provisional order. 

Baboook and Wilcox.—The directors have declared an interim 
dividend on the ordinary shares at the rate of 14 per cent. per annum. 

Chester.—A distributing main is to be extended for supplying 
energy for разно and private lighting at Handbridge at an estima 


cost of £5 

Cape Colony.—It is pro to raise a loan of £814,000 for the 
construction of certain public works and for telegraph and telephone 
requirements, 

Montrese.—At the next Town Oouncil meeting it will be proposed 
that an early opportunity be taken to introduce electric light into the 
town buildings. 

Felixstowe.—An enquiry has been held into the application of the 
Urban District Council for a Joan of £17,160 in connection with a 
scheme for electric lighting. 

Boston.—An electrical engineer is to be appointed to prepare, con- 
struct, and work out a scheme for the electric lighting of the town on 
the lines of the present order. 

Direct Spanish Tolegraph Co.— Àn interim dividend at the rate 
of 4 per cent., tax free, on the ordinary shares for the half-year ended 
June 30 is payable on Oct. 1. 

Eastern Extension, Australasia, and China Telegraph Com- 
pany.—The directors have declared an ihterim dividend for the 
quarter ended June 30 last of 2s. 6d. per share. 

Caloutta Electric Supply Co.—The directors have declared an 
interim dividend for the half-year ended June 31 last at the rate of 
6 per cent. per annum, payable on Nov. 16 next. 

Eastern Telegraph Co.—The directors announce the payment on 
Oct. 15 of an interim dividend of 14 per cent. on the ordinary stock, 
tax free, in respect of profits for the quarter ended June 30. 

Hanwell.—The cost of the Council obtaining a provisional order to 
supply their own electric light would be about £150. The matter has 
been referred to the Works Committee of the District Council. 

Ossett.—At the last Town Council meeting it transpired, in connec- 
tion with au offer of a syndicate to purchase the Oorporation’s electric 
lighting order, that the Oquncil intend to put the order into force. · 

Hornsey.—The preliminary scheme for the supply of electricity 
which has been carried out has cost £90,000. The works have only 
been open about six months, and already the supply is paying working 
expenses. Р 

Dalkeith.—A plan from Messrs. Crompton and Oo, showing the 
streets in which it is proposed to lay down the electric mains, along 
with a schedule of streets in which mains are proposed to be laid, has 
been adopted. 

Edinburgh.—Application is to be made to the Secretary for Scot- 
land for consent to the адыны. of a farther sum of £70,000 for 
the execution of capital works under the electric lighting provisional 
order of 1891. 

Rawmarsh.—The Urban District Council are inviting objections 
to the proposed transfer of the undertaking grantel by the Rawmarsh 
Electric Lighting Order, 1898, to the Mexborough and Swinton Tram- 
ways Oompany. 

Southwark.—The Borough Council are fixing j-ampere Nernst 
lampe on to the electric light standards in Ne n, and the 
Electric Light Committee will maintain the lamps at £5. 108. per 
standard per annum. 

Belfast.—The proposed extension of the electric main along the 
Old Lodge-road is in the hands ot Mr. V. A. H. M Cowen, electrical 
engineer, A report is also to be furnished regarding the various types 
of penny-in-the slot meters. 

Dellar.—The agreement between the Town Council and Messrs. 
Crompton and Co. as to the supply of electric lighting of the streets of 
the burgh has been signed by the Council. It is expected that current 
will he ready about Ohristmas. 

Saffron Walden.—The Town Council will consider at the next 
meeting whether they will appi for a oe order to enable them 

or 


to supply electrical energy th public and private purposes in the 
borough. 


Londonderry.—The Private Lighting and Power Committee will 
be able to supply current about February or March next. Messrs. 
Coates intend to open a branch in connection with house wiring and 
motor hiring, eto., almost immediately. 

Removal.—Mossrs. E. Goossens, Pope, and Co., electric lamp 
manufacturers, have removed to 18, Newington, Liverpool, owing, 
we are informed, to increasing business due to recent further improve- 
ments which have been made in their types of manufacture. 

Lima (Peru).—4A project for the acquisition of refuse destructors is 
before the municipality. They are anxious to secure these furnaces, 
but for want of funds the purchase is being poned. Callao, 
Arequipa, Ouzoo, Piura, Trujillo, in fact, almost all Peruvian towns, 
are worse off than Lime as regards sanitary arrangements of every kind. 

Glasgow.—The electricity department of the Oorporation have 
regolved to reduce the annual charge per light from £14 to £13 per 


188 THE ELECTRICAL ENGINEER, SEPTEMBER #5, 1908. 


annum, with a farther reduction to £12 if the minimum number of 
additional lights is provided. A considerable increase can now be 
made in the number of arc lamps without any increase in the annual 
lighting bill for street electric lighting. 

St. Albans.—The principal terma under which the Corporation 
propose to hand over their electric lighting order to the North Metro- 
politan Electric Supply Oorporation were agreed to at last week’s 
meeting of the Urban Oommittee. Mr. E. Macgregor Duncan, 
consulting engineer, and a representative of the Electric Corporation 
were present. The order was obtained in 1900. 

New Book.—Vol. I. of Mr. W. Perren Maycock's ‘‘ Electric Light- 
ing and Power Distribution" has passed through а couple of new 
editions since the date of its publication in 1896. The second and 
concluding volume is now about to be issued by the publishers, Messrs. 
Whittaker and Co., of Paternoster.square. The new volume, we 
understand, comprises 684 pages and 400 illustrations. 


Blackburn.—4A deputation of the Guardians last week inspected 
the heating arrangements and electric lighting installation at Fulwood 
Workhouse, Preston, as they contemplate the introduction of electric 
lighting in the place of gis lighting at Blackburn Workhouse. We 
understand that, owing to the adoption of electricity at the Preston 
house, there is efficient lighting and eee and a saving of £300 a 
year as compared with the ccst under the old system. 


Aberdeen.—The Oorporation have fixed the price to be charged for 
electricity for the year 1903-4 as follows—viz : (1) For lighting—for 
the first hour daily of the maximum demand, 6d. per Board of Trade 
unit; thereafter 24d. per Board of Trade unit. (2) For motive power— 
for the first hour daily of the maximum demand, 3d. per Board of 
Trade unit; thereafter 1d. per Board of Trade unit. Minimum charge 
per half-year—for lighting, £1; for motive power, 10s. 


Clydebank.—.\t the last meeting of the Town Council, an objec- 
tion was made to the minutes of the meetings of the Magistrates’ 
Committee on the question of the plébiscite to the rstepayers оп the 
subject of whether or not the burgh should carry out its own celeotric 
light provisional order. A motion that the plébiscite was not satis- 
factory, the Council should proceed with the electric lighting order, 
combined with a refuse destructor, however only received two votes. 


Belgium. —The Post Office notifies that on Oot. 1 the existing tele- 
shone services between London aud Brussels will be extended to other 

elgian towns, and communication will at the same time be opened 
between Birmingham, Brighton, Bristol, Cambridge, Cardiff, Derby, 
Ipswich, Leicester, Lowestoft, Newport (Mon.), Norwich, Nottingham, 
Sheffield, Southampton, Yarmouth, and Brussels and certain of the 
other Belgian towns. -The charge will be 8s. for a conversation of 
three minutes. 

Lecture —In connection with the Stafford Muuicipsl Technical 
School a popular lecture was given in the borough hall last week by 
Mr. G. W. Hefford, B. So., the science master, assisted by Mr.. J. 
Butters, B.Sc., the title of the lecture being ‘‘ Electric Sparks.” 
There was a good attendance. Mr. Hefford prefaced his lecture by 
remarking that its primary object was to provide a rallying point for 
old students and a starting point for new students at the municipal 
technical school. : 

Partnership.—Mr. Hal Williams, 60, Qaeen  Victoria-street, 
London, E.C., hss taken Mr. Walter Bridges into partnerahip, and 
the firm will be known as Hal Williams and Bridges. Mr. Bridges, 
who was for some years with Mcssrs. James Simpson and Oo., engi- 
neers ani contractors, London and Newark, has until recently been 
chief engineer to Messrs. Belshaw and Co., engineers and contractors, 
Westminster, S. W., and has had a unique experience in all classes of 
electrical апа mechanical engineering. 


Chippenham.—The engineer consulted by the Urban District 
. Council as to an electric lighting scheme for the borough estimates 
that one can be installed for a capital cost of £10,000 or (alternately, 
to meet possible requirements) for £11,000 or £11,500. Revenue is 
so estimated that the three expenditures would result, after providing 
for working expenses and repayment of capital and interest, in annual 
profits of respectively £285, £555, and £1,140. It has been decided 
к steps be taken to obtain a provisional order to establish electrical 
works. 


Stirling.—The elestric light uudertaking is making steady progress, 
the number of units generated this year being 194,076, as compared 
with 127,062 last year, while the quantity sold shows an equally 
gratifying increase. The revenue from the sale of curreut was £2,961 
this year, as against £2,030 last year. Last year £1,552 went for 
interest and sinking fand, while this year, with the additional capital 
epont, this item had increased to £1,981. The debit balance on the 
year's working was £367, as compared with £784 last year and £905 

n 1901. 

Devizes.—Mr, Wingtield Bowles, Westminster, has reported on the 
р roposed ad pestis for a provisional order for the purposes of electric 
lighting and supply, and as the result of his recommendations, it has 
been decided : (a) that the site of the generating station be at the 
wharf ; (b) that the greater portion of the town be scheduled as the 
compulsory area, provision being made for extensions as may be 
required ; (c) that the generating power shall be steam. Mr. Bowles 

8 preparing the requisite plans and estimates. The Council will work 

e order themselves. 


Peru.—A consular report on Peru states that in the near future 
there will be openings for the trade in electrical appliances of all kinds. 
There are already а number of installations for supplying electric light 
to towns and private houses. So far all orders for the plants have 
been placed with American, German, and Italian firms. No tenders 
were invited. Jt would therefore, the eonsul considers, be advisable 
for British manufacturers of electrical appliances to have active and 
reliable agents on the spot, so that no time may be lost as soon as an 
opening is heard of. | 


George F. Milnes and Co., Limited. —We have received a state- 
ment of the approximate liabilities and assets of the above company 
as at July 31, 1903, on which date з receiver and manager was 
appointed by the Ceurt at the instance of the debenture holders, 

e liquidator, Mr. Max Meyer, is at present engaged upon negotia- 
tions for the sale of the business as а going concern. It will greatly 
depend upon the result of these negotiations what dividend there will 
be for the creditors. The liabilities are set down as £155,963. 
13s. 10d., and the total assets, excluding goodwill and patents, as 
£185,315. Өз. 9d. 

Whitehaven.—Last week at Carlisle Consistory Court, the Rev. 
C. B. 8. Gillings, vicar of St. Nicholas, Whitehaven, and the church- 
wardens thereof, obtained a faculty to authorise them to instal electric 
light in the church instead of gas, and to use the present gas pendants 
for the purpose of carrying the electric lamps, and to sell the gas- 
meter and such parts of the gas fittings as are not required, on the 
distinct understanding that there would be no interference with the 
fabric, and also that the proceeds of the sale of the pendants, 
etc., should be applied to the fund for making the alteration and not 
to any extraneous purpose. 


Brighton.—The municipal telephone system is to be inaugurated 
next week. The system will begin with 1,200 subscribers, A charge 
of £5. 10s. per year will be made for unlimited service There will 
also be a limited service, costing £3. 10s. per year, aud Id. for each 
call made. Subscribers will not be able to communicate with the 
National Telephone Company’s subscribers in the Brighton area, but 
will be able to communicate with the company’s subscribera in avy 
other town. The extension of the Brighton telephones into Hove is 
already under way. The conduits are being Jaid by Mesers. W. T. 
Henley's Telegraph Works Company, Limited. 

Keighley.—The Electricity Sub-Committee recommend that the 
towr clerk be instructed to endeavour to have included in the pro- 
provisional order to amend certain sanitary provisions of the 

eighley Corporation Act, 1898, clauses empowering the Corporation 
to acquire, sell, or let on hire motors, arc lamps, and other appliances 
for extending the supply of electric energy. The electricity sold 
during August totalled to 9,799 units, as compared with 7,773 units 
for August last year. an increase of 2,026 units. For the two mouths 
ending Aug. 31 the increase over the corresponding period of 1902 in 
the sale of electricity was equal to 26:1 per cent. 

Wandsworth. — The General Punposes Committee have been 
informed by the City of London and Brush Provincial Electric Light- 
ing Company that the average price of the current sold by them during 
1902 was peua 44d. a unit, and they were prepared to quote 
guaranteed rates for 44d. per unit for lighting purposes according to 
the character of the consumer's demands. The charge for current for 
power and heating purposes would be reduced to a flat rate of 24d. & 
unit from Sept. 50, with a scale of discount ranging from 5 to 50 per 
cent. The matter has been referred back for further consideration on 
the chance of getting more favourable terms from the company. 


Kingswinford.—Mr. J. Н. McLean, who represented the Midland 
Electric Corporation, attended last week before the Rural District 
Council with regard to the electric lighting of the district. He ssid 
the company were pressing on with the work as quickly as possible, 
and had greater strength on. In two months the company had done 
close on 12 miles of streets, which was a record. The Council had 
refused to have any part of the district lighted without the whole of 
it was done. They could havo the light at Wall Heath the next day 
if the Council would agree. He hoped that the work would be 
finished by Ost. 1, but be would promise that it should be all eomplete 
by Oct. 7. 

Blackpool.—The last report of Mr. Furness, the borough electrical 
engineer, states that the returns for the month of August this vear, as 
compared with the corresponding month last year, showed an increase 


in the works output of 25,766 units, made ср as follows: Lighting— 


1905 116,854, incæase over last year 7.045; trsction— Corporation 
106,314 (9.078), St. Annes trams 9,643 (9,643)—total, 232,811 
(25,766). The wages for this month, as compared with August of 
last year, showed a decrease of £17, the figures being £419 as against 
£436 The cooling tower is now completed and ready for service, 
while the new steam winch and coal elevator are working and giving 
every satisfaction. 

Stock Exchange Settlements.—The Stock Exchange Committee 
have appointed Sept. 29 а special settling day in Metropolitan Electric 
Tramways, Limited, further issue of 185,984 5 per cent. cumulative 
preference shares of £1 each, fully paid, Nos. 814,017 to 1,000,000, 
and ordered the undermentioned securities to be quoted in the offictal 
list: Eastern Extension, Australasia, and China Telegraph Company's 
further issue of £282,400 4 per cent. mortgage debentare stock ; 
Eastern Telegraph Company's further issue of £302,169 4 per cent. 
mortgage debenture stock ; Metropolitan Electrio Tramways, Limited, 
further issue of 185.984 5 per cent. cumulative preference shares of 
£1 each fully psid, Nos. 814,017 to 1,000,000. Applicatien has been 
made to the committee to appoint a special settling day in and to 
grant a quotation to the Oriental Telephone and Electric Compeny's 
50,000 6 per cent. cumulative preference shares of £1 each, fully paid, 
Nos. 1 to 50,000. The committee has also been asked to рош a 
special settling day in the Bournemouth and Poole Electricity Supply 
Company's provisional certificates (fally and partly paid) for a further 
issue of 4,500 ordinary shares of £10 each, Nos. 22,501 to 27,000. 


Walsall.—The last report states that the total number of consumers 
supplied on Aug. 31 last was 281. During the past month the total 
units generated at the station was 52,297. The total output from the 
main generators was 55,957 units. The total units from the trans- 
formers was 44,368 (estimated). The total units registered on the 
meters was 42,494. The machinery was run for 612 hours. The 
wages paid amounted to £120. The electrical engineer has reduced 
his estimate for the loan of £24,550 by £650, іп c^nsequenoe of the 
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Council having been able to lease buildings for transformer stations, 
and the sanction of the Local Government Board has now been received 
to the borrowing of the balance of the loan, amounting to £7,868. 


Fulham.—The borough electrical engineer has reported on the 
lighting of the small hall, suggesting that to obtain satisfactory light- 
ing with minimum expense die best plan would be to alter four of 
the existing brackets, so as to have, instead of three electrio lamps, 
four incandescent lamps and two Nernst lamps, the brackets to be 
reversed and relacquered before fixing. He also {в that, for the 
purpose of lighting the stage, two five-light electroliera should be 

ropped from the ceiling at the opposite corners of the platform. If 
these two pendants be fixed, the two brackets at present over the 
platform could be dispensed with, and one single bracket could be 
altered for gaslighting only, in order to meet the requirements of the 
London County Council. The cost of carrying out this work would 
be £56. 4s. 4d. . 

Northfleet, —The Electric Lighting Committee of the Rural District 
Council recently discussed draft proposals submitted by the Sir Hiram 
Maxim Electrical and Engineering Company, Limited, for carrying out 
the terms of the Council's electric lighting provisional order, which, 
amongst others, included a provision that the Council should obtain a 
loan for the capital expenditure required for the construction of elec- 
tricity works, and the provision of plant, machinery, and mains, such 
works and plant, etc., being constructed and p by the company 
in accordance with plans and specification to be prepared by, and to be 
under the supervision of, the company's consulting electrical engineer 
(Mr. F. J. Warden-Stevens, of Westminster). The committee came 
to the conclusion that the only form of agreement which they might 
be willing to enter into would be a contract for the execution and 
maintenance of the works authorised by the provisional order, the 
company, of course, providing all capital and supplying electricity 
within the Oouncil's area. 


Battersea.—The Lighting Committee on Wednesday recommended 
the adoption of a scheme for the provision of plant for raising coal 
from barges at Grove Wharf and conveying it across to the central 
electric generating station at an estimated cost of £3,500, and the 
acceptance of an offer from the Rhodes Electrical Company, Limited, 
to supply to consumers within the borough motors on the ‘‘hire,” 
“hi 5 апа direct purchase systems. The following 
particulars relative to applications for the supply of electrical energy 
to premises within the borough, including the Council buildings, were 
reported: Lighting—Consumers, uumber of applications quarter ended 
Sept. 15, 431 (38) ; actual, 404 (52); electrical energy, equivalent in 
8-c. p. m applied for, 34,977 (5,477); actually supplied, 29,797 
(1,555). Motive 30 in horse power, applied for, 
5811 (454); actually supplied, 3238 (94). The figures in parentheses 
mark the increase over quarter ended June 16. 20 amperes for 
charging accumulators applied for, 15 amperes connected; also 
69 amperes for heating and cooking applied for and 48 amperes 
connected. 

Carnarvon.—An enquiry has been held into the Council's applica- 
tion for sanction to borrow £17,000 for electric lighting. Ап agreement 
has been arrived at with the National Wiring Company for free wiring, 
the company undertaking, when required, to put at their own expense 
installation complete with plain fittings and lamps ready for con- 
nection to the mains on the following terms: (1) The consumer to sign 
an agreement in which he agrees to pay a rental of 44d. per lamp 
per quarter for incandescent lamps of any standard candle-power up 
to 25 candles per incandescent lamp ; above that candle-power 43d. 
per lamp per quarter, the agreement to be signed by the landlord of 
the premises when required. (2) The consumers to have the option 
at апу time of purchasing their installation for 16s. 6d. per lamp, less 
24 per cent. per annum for depreciation. (3) The Corporation to have 
the option of purchasing the installation when the agreement is deter- 
mined at 16s. 6d. per lamp, less 24 per cent. per annum for deprecia- 
tion; failing purchase, the Corporation to pay the company 44d. per 
lamp per quarter until purchase, but as each installation has been com- 
pleted for 25 years the guarantee in respect of such installation to 
cease, the installation becoming the property of the Corporation 
without any further payment. 


Stamford.—The great demand for electricity for lighting, heating, 
and power purposes has made it necessary to instal additional plant at 
the electricity works to meet the coming winter's load. These exten- 
sions, which are now being installed, consist of a duplicate Babcock 
and Wilcox boiler with a heating surface of 2,437 square feet. This 
will practically double the present capacity of the boiler-house, The 
new boiler is fitted with superheater having а capacity of 562 square 
feet, and electrically-driven Meldrum’s mechanical stokers are to be 
fitted. The new steam set consists of a triple-expansion high-speed 
engine, coupled direct to a multipolar dynamo. The engine is an 
enclosed Belliss and Morcom one of 350 h.p. There is a shunt-wound 
dynamo of an output of 420 amperes at a pressure of 530 volts by 

arker, of Wolverhampton. A larger storage battery is also being 
installed ; the capacity of this battery is 600 ampere-hours at a dis- 
charge rate of 90 amperes. Oables have been laid connecting various 
streets with the object of thickening up the network and equalising 
the ure of supply. The expectations of the company were that 
6,000 lamps would te connected by Christmas next. The private light- 
ing connections now are equivalent to 13,000 lamps. The above 
‘extensions, as was all the previous construction work, are being carried 
out under the supervision ef the resident engineer, Mr. W. E. Milns, 
and in moet cases by his own staff. 


Bt. Marylebone.—At the last meeting the Town Olerk said, in 
reply to a question regarding tho Council's position with regard to the 
electric light question, that the Board of Trade had not had the 
formal application for a license before them, which would have to 
follow advertisements and ргорег notices, They had met representa- 
tives from the company, the County Council and the Borough Council, 


that they might arrive at some mode of settlement, and they were 
very much surprised that the London County Counsil could not see ita 
way to the settlement proposed. Having failed at the present in 
getting all four authorities to agree to a course they were still con- 
sidering the question of granting the license, but had written to the 
parliamentary agents to state that the solicitors to the Board of Trade 
advised that the license should not be granted. The L cal Govern- 
ment Board were awaiting the decision of the Board of Trade before 
themselves deciding on the appeal which had been made to them 
against the decision of the London County Oouncil not to sanction 
the necessary loan. The Borough Council had already decided the 
procedure. Failing one department, they would go to the other, and 
failing that, they would go on with the Bill in November, after giving 
the necessary notice which the Council had authorised to be given. 
The Board of Trade’s solicitors had reported that it was e тинч 
with regard to the facts, that the license should be given, and they 
convened a meeting of the officials of the four authorities, who could 
not come to a decision, and the matter was referred to the various 
authorities on that occasion. 


Bermondsoy.— Messrs. Kincaid, Waller, Manville, and Dawson, in 
a scheme for the extension of electric lighting which was submitted to 
the Council before the recess, anticipated that a sub-station could be 
provided at Bull Head Dock It hss now been found impossible to 
any out that design, and to provide a sub-station on other land 
would prove expensive. They have, therefore, submitted a further 
report statiog that, if the expenditure was not too great, it would be 
better to continue the ‘ow-tension continuous-current system. In the 
case of Bermondsey, however, the expenditure on the low-tension 
mains, if this system in its complete simplicity was used to supply 
consumers at the farthest possible distance from the generating station, 
would be more considerable than if some system of automatically 
increasing the pressure along the feeders supplying the outside districts 
was utilised, maintaining the same method of supply to consumers 
within a reasonable distance of the generating station as that at present 
in use. The Electric Lighting Committee recommended at the last 
meeting that the latter course be adopted. The plant proposa to be 
installed includes an extension of the destructor-house by adding two 
new cells and a marine-type water-tube boiler. It would hardly be 
pone to get the whole of the new plant proposed installed in time 
or the coming winter owing to the period necessary for the erection of 
the new buildings ; consequently the committee divided the estimate 
into two portions —one showing the cost of the work to be carried out 
before the winter, and the other the work which must be finished 
during next year. The first estimate involved an expenditure of 
£25,254, and the second £23,908 The committee recommended 
that the extensions be carried out. The recommendation was adopted, 
and Messrs, Kincaid, Waller, Manville, and Dawson were retained as 
consulting engineers. 


London Gazette.—The petition for the winding-up of the Oheshire 
Electric Tramways Trust, Limited, by the High Court of Justice, 
heard on Sept. 9, 1905, will be reheard on Sept. 50, 1902, before the 
Court sitting at the Royal Courts of Justice, Strand, London, when 
the Court will be asked by the petitioner to make an order for the 
compulsory winding-up of the company, or in the alternative for an 
order continuing the voluntary winding-up of the company under the 
supervision of the Court. The Electric and Ordnance Accessories 
Company, Limited, of Stellite Works, Oheston-road, Aston, near 
Birmingham, fuse manufacturers, will apply to the justices of the 
county of Warwick, acting for the divieion of Aston, at the police 
court, Aston-juxta-Birmingham, on Oot. 28, 1905, at 11 a.m., for 
their assent to the establishment of a new factory for explosives upon 
пае situate in Cheston-road, Aston, near Birmingham. А divi- 

end is intended to be declared in the estate of James George Cole, 
electrical engineer, 34, Summerhill-road, South Tottenham. Oreditors 
who have not already sent in their claims are requested, on or before 
Oct. 10, 1903, to send in their names and addresses and the particulars 
of their debts and claims to Harry Egerton Knight, of Weavers’ 
Hall, 22, Basinghall-street, London, chartered accountant. А general 


meeting of the members of the Anderson Electrical Traction Syndi- 


cate, Limited, will be held at the registered office of the company, 
1, Cheapside, Bradford, on Monday, Oct. 26, 1903, at 3 pn for the 
purpose of having laid before such meeting an account of the liquidator, 
showing the manner in which the winding-up has been conducted and 
the property of the company disposed of, and of hearing any explana- 
tions that may be given by the liquidator. A general meeting of the 
members of the North-Eastern Telephone Company, Limited, will be 
held at the office of the liquidator, 12, West-street, Gateshead, on 
Thursday, Oct. 22, 1905, at 3 p.m., for the purpose of having an 
account laid before them, showing tho manner in which the windin 
up has been conducted and the property о! the company disposed of, 
and of hearing any explanation that may be given by the liquidator, and 
also of determining by extreordinary resolution the manner in which 
the books, etc., of the company and of the liquidator shall be 
disposed of. 

Ledysmith.—The formal opening of the electric light plant took 
place on Aug. 29, when Mrs. Joseph Farquhar turned on the current 
to the street lights. It was through the work and enthusiasm of Мт. 
Joseph Farquhar, when mayor of the borough, that the idea of 
electric light was first taken up. Private lighting was commenced on 
the following Saturday. The power station is situated on the Market- 
square, and contains four generators, which are worked by two engines. 
There are three boilers of the locomotive type, each of 30 h.p., to 

hich special fire-boxes have been fitted to suit the consumption of 

atal coal, The boilers are Robey's, and the engines from Mesers. 
Willans and Robinson, of Rugby. The contract for the electrica | 
work was given to Messrs. Hubert Davies and Spain, the price being 
£8,326, and the operations were carried out under the direction of 
Messrs, Reeves ani Manning. Mr. L. Roberts, A. I. E. E., of Durban, 
was the consulting engineer, and it was from his specifications and 
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plans that the scheme was first started upon, though it has 
since been increased, and extensions to the value of 22, 000, 
made from specifications by the borough electrical engineer, 
Mr. J. Stanley White, of Manchester, who will also take 
charge of the whole of the workings when they are completed. Mr. 
A. Ritchie, of Durban, was the architect for the power station, and 
Mr. A. Fraser, of Ladysmith, was the builder. The four generators 
are each of 25 kw. capacity, and they are of the multipolar type, and 
are supplied by the Electrical Constraction Company, of Wolver- 
hampton. The current will be distributed on the three-wire overhead 
system. Esch pole will contain five wires, but two will be switch 
wires for the street-lighting. The two outside wires will be power 
wires, and will each carry a direct current of 220 volts. Already the 
anticipated demand has so considerably increased that in Murchison- 
street it has been thought advisable to fix a cable of !?/,, wire in 

lace ot the No. 6 cable as at first intended. The work of establishing 

ouse connections goes on rapidly, and no less than 50 are already 
connected. A hundred 32-c.p. incandescent lamps will be distri- 
buted over the town, one on each alternate pole, except in 
dangerous parts, where the lights will be on every pole. Four 
arc lamps are expected to arrive in three weeks’ time. These 
are intended for the more central parts of the town. A further 
.75 incandescent lampe have been ordered for placing on the 
poles in the extensions of the original scheme. The power, under 
present arrangements, will be supplied throughout the night from 
dusk until daylight. The charge to private consumers will be 1s. 
per unit, The charge for connection із’ £1. 10s. This covers all 
cost of material, provided the premises stand sufficiently near the 
boundary line to enable one span of wire to be used from the 
mains, Where more than one span is necessary the customer will 
be charged to the extent of the cost of such extra work. Meters 
will be supplied at rentals varying from 1s, to 1s, 6d. per month, 
according to size, 

Hammersmith.—The agenda for this week's meeting of the 
Borough Council contains a recommendation that the Council do join 
the Association of 1 Borough Councils, and appoint 
representatives thereon. e alterations recommended by the Home 
Office factory inspector for the protection of the generating station 
and sub- stations will be carried out. The committee in their report 
say that all the requirements for the protection of the high- tension 
"bus bars on the high - tension distribution boards will be fully satisfied 
if the original scheme is completed and the space between the two 
boards filled in so as to make one continuous board. This will provide 
eight more feeder panels, and as all the present panels are in use, there 
are no spares for extensions, and it will be necessary to carry out this 
arrangement before any more high-tension feeders can be put to work. 
Messrs, Ferranti Limited (the makers of the original boards) have 
offered to carry out the work, including instruments, for £360. 4s., 
which is less per panel than the price charged for the original boards. 
With reference to the better protection of the main switchboard, the 
committee consider that the time has now come for the unsatisfactory 
temporary hand railing to be removed and a protection rail of good 
design substituted. Messrs. J. and A. Law have offered to supply the 
necessary material ready for erection for £49. 15e., or to be erected com- 
рез for £65. Theextension of the rectifier platform has been completed. 

he Council have entered into an agreement for supplying steam from 
the 8 station to the Imperial Tobacoo Compan ’s factory. 
As the demand for electricity has very greatly . the com- 
mittee consider it advisable to have all the boilers in thorough readi- 
ness for meeting the load this winter, and as No. 1 boiler is of very 
little use in its present condition, the engineer has submitted the 
following report upon the subject of installing Howden’s forced-draught 
apparatus to enable us to use this boiler with advantage: ' For some 
time now we heve not been able to use the Lancashire boiler to any 
advantage on account of the very low draught obtainable at that end 
of the flue, as the chimney is loaded up to its full capacity. This is 
due to the large amount of air required by the boilers nearer the 
chimney, leaving very little for the boiler at the far end. This state 
of affairs will grow worse as the load increases, and I am afraid that 
we shall some day shut down for want of steam. I have given very 
careful consideration as to the best means of making this boiler 

rmanently useful, and at the same time more economical, We 
bays tried several forms of steam-jet apparatus, all of which have 
given trouble without any real advantage in return. The only 
thing which remains is to adopt some form of mechanical draught 
in which the required air is supplied by means of a fan driven 
by а steam-engine. The use of mechanical draught has been 
employed very largely in the mercantile marine, and the details 
having been thoroughly worked out so as to make it a reliable and 
economical system, there is no need for us to do any experimenting 
in this direction ourselves. There are, however, very few land installa- 
tions where this system can be seen in operation, but there is no 
doubt that a proper system will show greatly increased economy, and 
will pay for the cost of installing by the amount of coal saved. I 
have carefully looked into the working of the Howden hot-air forced- 
draught system, which has been installed in over 13,000 furnaces, 
supplying steam-engines of nearly 5,000,000 h.p. The plant I 
inspected was at work driving the one boiler fixed to supply steam to 
the whole of Messrs. Howden' s works. It consists of a fan driven by 
а small steam-engine, forcing the air into the furnace through heaters 


placed in the side flues of the boiler, so that the air absorbs the heat, . 


which would otherwise be wasted, and reaches the furnace at an 
increased temperature of over 100deg. The firing is done by hand, and 
a system of hot-air jets over the furnace and in front of the fire-hole 
door preventa the admission of cold air, which reduces the efficiency of 
the farses and makes smoke. The operation is extremely simple, 

iving the fireman absolute control of the combustion, which can be 
instantly adjusted to suit the varying loads. The chimney was not 
discharging any smoke, in spite of the fact that small Sootch coal was 
being hand-fired. The whole of the apparatus is of a most substantial 


manufacture and of E s design, so thet there is nothing to get 
out of order or require skilful attention. The cost of the installation 
for our boiler seems high, but it can afterwards be extended to the 
other boilers at a correspondingly leas price. The apparatus includes : 
(а) one double-inlet fan, driven by a single-cylinder double-action 
enclosed type engine ; (b) two air-heaters for side flues of boiler, com- 
piste with air- tubes, piping from fan to heater and from hesters to 
ront of boiler; (c) air reservoirs round furnace front, and front of 
furnace complete with door valve air distribution boxes and all 
mountings ; (d) furnace bars, bearers, and bridges. The whole appa- 
ratus fitted to the boiler complete and ready for work costs £355. As 
the results of several tests made for comparison with oil fuel, our 
boilers gave an evaporation of 85lb. of water per pound of coal, 
whereas in the Admiralty test of the Howden system an evaporation 
of 12 3 was obtained as the result of a 13 hours’ test from Liverpool 
to Queenstown on the Cunard liner Saxionia.” This is an increase 
of nearly 50 per cent. on the results obtained here. I do not antici- 
pate being able to obtain such results, but there is no reason why we 
should not increase the evaporation by 21b. or 3lb. of water р“ pound 
of coal. The boiler will consume some 900 tons of coal during the 
winter months, and an increased evaporation of 24]b. of water per 
pound of ооа! will be equivalent to a saving of 250 tons of coal, 
costing us £1 per ton at the furnace, or £250 saving, so that the 
whole cost will be recouped at the end of 12 months. This is borne 
out by the actual results obtained at the last installation equipped by 
this firm. In our case the actual saving which will be effected is a 
secondary consideration in comparison with the necessity of having 
stand-by plant for the winter months, and in view of the results 
already obtained, I should advise tho fitting up of No. 1 boiler with 
this system without delay. The conversion will require at least six 
weeks for completion, and as by that time the load will be nearing its 
maximum there is no time for making experiments. The committee 
recommend that the apparatus repo upon by the engineer be 
ordered and fitted to No. 1 boiler, at an approximate cost of £355. 
Application has been made to the Conservators of the River Thames 
for their sanction to the laying in the river bed of the suction pipes 
required in connection with the extension of the condensing scheme, 
which was decided upon in March last, and permission has been 
obtained on condition that the work be carried out and maintained to 
the satisfaction of the Conservators under the inspection of their 
engineer, and that the same will be allowed to remain during pleasure 
on the terms and conditions set forth in and endorsed upon the Con- 
servators license. In connection with certain electrical machine 
about to be installed by Messrs. J. and H. Gwynne and Messrs. Jose 
Baker and Son, and which will require to be driven by continuous 
current instead of single-phase alternating current as supplied by the 
committee, it will be necessary for a motor-generator to be installed 
at each of their premises, the estimated cost thereof being £350 each, 
for the use of which both firms are prepared to pay a rental, as if 
these transformers are installed ‘a large amount of current will be 
consumed, which will greatly increase the output, and the committee 
recommend (a) that two transformers be purchased at an estimated 
cost of £350 each, and that it be referred to them to prepare specifi- 


. cations and obtain tenders ; (b) that the annual rental to be charged 


for the use of the transformers be at the rate of 5 per cent. of the cost 
thereof. | 
— — — 


PROVISIONAL PATENTS, 1903. 


Sxrr. 14. 

19715. Improvements in electrolytic meters. Sydney Holm wood 
Holden, 18, Southampton- buildings, Ohancery-lane, London. 

19748. New or improved means for protecting tho terminals 
of electric apparatus, and ensuring good electrical 
contact. William Peto, 43, Southampton - buildings, 
Ohancery-lane, London. (Oomplete specification.) 

19780, Improvements in or connected with electric lampe. 
Godfrey Bamberg, 173, Fleet-street, London. 

SEPT. 15. 

19801. An electrochemically-deposited jacket for explosion 
engines and tho like, Willoughby Lake Baylay and 
William Ashbee Tritton, Thorndean, a son туа, ell 
Park, London. 

19836. Improvements in insulated joints for railroad гап 
sections. Sydney Elliott Page, 28, New Bridge-street, 
London. (The Weber Railway Joint Manufacturing Oom- 
pany, United States.) (Complete specification.) 

19877. Improvements in electromagnetic relay apparatus. 
Siemens Bros. and Co., Limited, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London. (Siemens 
und Halske Aktien-Gesellschaft, Germany.) (Complete 
specification. ) 

19883. Improvements in electric fuses and the like. George 
Penson Baby, 111, Hatton-garden, London. 

19886. Improvements in electromotive foroe regulators. 
Benjamin Garver Lamme, Westinghouse-building, Norfolk- 
street, Strand, London. (Date applied for ander Patents 
Act, 1901, Oct. 2, 1902, being date of application in 
United States.) (Complete specification.) 

19887. Improvements in controlling apparatus for electric 
motors. Benjamin Garver Lamme, Westinghouse-building, 
Norfolk-street, Strand, London. (Date applied for under 
Patents Act, 1901, Sept. 29, 1902, being date of application 
in United States. (Complete specification.) 

19894. Improvements in incandescent cleetric lamps. William 
Cowper Robison, 19, Holborn-viaduct, London. 
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19896. Improvemonts relating to the driving of dynamos by 
steam-turbines. William Edward Evans, 27, Ohancory- 
lane. London. (Gesellschaft zur Einfuhrung von Erfin- 
dungen m. b. H., Germany.) (Complete specification.) 

SEPT. 16. 

19027. Improvements in the construction of switchgears for 
electrical purposes. Henry William Olothier, 108, Gilda 
Brook-road, Eccles, Manchester. | 

19948. Improvements in alternating-current induction motors. 
Louis John Hunt and the Sandycroft Foundry Company, 
Limited, 6, Lord-street, Liverpool: 

19961. An improvemont in electric tumbler switches. Sir 
Hiram Maxim Electrical and Engineering Oompany, 
Limited, and James Harrington, Gillingham - street, 
Victoria, London. 

19965. Improvements in and relating to electric lamps. 
Walter Oharles Haad, William Arthur Snape, and Robert 
Oharles Volland, 20, Filey- -avenue, Olapton, London. 

19974. Improvements in electrical conducting trolley 
mechanism for electrical tramcars or the like 
vehicles. Frederick William Massey and Thomas Oollins 
Perkins, Prudential-buildings, Corporation-street, Birm- 

ingham. 

20000. Improved method of rectifying alternating electric 
currents. Godfrey Bamberg, .173, Fleet-street, London. 
: SEPT. 17. 

20019. Improved cable terminaL Thomas Ballard and William 
Howard, 30, Conduit-road, Sheffield. (Complete specifi- 
cation. ) 

20017. Improvements in field-magnet bobbins specially adapted 
for small dynamos and motors. John 7 855 100, 
Wellington- street, Glasgow. 

20027. Improvements in and relating to electrical switches. 
Arthur Denby Smith, Highfield-lane, Keighley. 

20048. Improvements in electric glow lamps. Jack Randall 
Crawford, Olun House, Surrey-street, Strand, London. 

20047. Improvemients in means for automatically lighting 
electric railway carriages, tramoars, and other 
places by supplementary currents of electricity in 
case of the accidental failure of the main current. 
John Robert Quain, 65, Ohancery-lane, London. 

20041. Improvements in receivers for wireless communica- 
tien. George Morin, 55, Chancery-lane, London. (Com- 
plete specification. ) 

£0073. Improvements in coin mechanism, especially applicable 
te electricity and other meters. Edward Du Bois, 
Norfolk House, Norfolk-street, Strand, London. 

SEPT. 18. 

90101. Improvements in the construction of armatures for 
dynamos and motors. John Maclean, 100, Wellington- 
street, Glasgow. 

20128. Improvements in or relating to electric lighting. 
Benjamin Garver Lamme, Westinghouse-building, Norfolk- 
streot, Strand, London. (Date applied for un er Patents 
Aot, 1901, Bept. 29, 1902, being date of application in 
United States, ) (Complete specification. ) 

20137. Improvements in and relating to electric aro lamps. 
John William Ewart, 56, Ohancery-lane, London. 

20155. Improvements in electricity meters. Paul Rieunier, 
6, Lord-street, Liverpool. Date applied for under Patents 
Act, 1901, Oct. 2, 1902, being date of application in 
France. (Complete ‘specification. ) 

SEPT. 19. 

20219. Improvements in or relating to electric traction and 
apparatus therefer. Wilfrid Swanwick Boult and Oedrio 
Randal Boult, 111, Hatton-garden, London. 

20230. Improvements in automatic oirouit breakers. Earl 
Porter Wetmore, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 


COMPLETE, SPECIFICATIONS ACCEPTED. 
-To be published Oct. 8, 1903. 
1902. | 

19999. Secondary battery elements and the process of pro- 
duoing same. Fiedler and Puchmüller. 

20426. Portable testing and comparing instrument for electric 
incandescent lamps. MdCandlish. 

20502. Means for operating rail and conductor points from 
the vehicle on electric and other tramways and the 
like. Goord. 

21201. Process and apparatus for the manufacture of electric 
accumulator plates, Adam. (Englemann.) 

21604. Electric cord grip, lampholder, and shade oarrier. 
Ioannidi and Hesford. 

23328. Rope, chain, or belt driving or hauling gear. 
| and British Electric Plant Oompany, Limited. 
94112. Alternate - current traction systema. Mordey and 

Hansard 


Spence 


34290. Connections for electric conducting wires. Poto and 
Kent. 
94355. Electric cables. Johnson and Bass. 


24714. Electric switeh-control mechanisms. Carolan. 


(General 
Electric Company. ) 


24943, Switehes for starting electric motors. Highfield. 


24986. rc incandescent electric lamps. Laidlaw and 

oles. 

25195. Electrical influence apparatus suitable for the ignition 
of gases and inflammable vapours and for other pur- 
poses. Eckstein and Coates. 

Means of advertising on electrie and other tramonars. 
Walkden and Patent Bottle and General Advertising, 
Limited. 

Electrical resistanees. Lewis. 

1905. 

Circuit breakers. Ball. | 

Electric receiver clocks. Uytenbogaart. 

Monophase and polyphase alternating-curront machines. 
Evans. (Allgemeine Elektricitits-Gesellschaft. ) 

Electric dynamos and motors. Edgerton and Bowers. 

Cases or covers for the protection of oleotrical appa- 
ratus. Dorman and Smith. 

Means for protecting the exposed or live parts of 
electric switches, cut-outs, or the like. MoDevitt. 

Electrical fusible eut-outs. Dorman, Smith, and Baggs, 

Cirouit-controlling devices, chiefly designed for use 
with electric flash signs. Lake. (Automatic Time Switch 
Company.) \ 

Junction or inspection boxes and like inspection fittings 
used with eleotric wiring. White and Waldron. 


25783, 


25916. 


8837. 
7701. 
1714. 


10788. 
14286. 


15623. 
15810. 
16100. 


17564. 


COMPANIES' STOCK AND SHARE LIST. 


Name. 


Commereial and Industrial. — £ g 


AlHance Electrical Co., 5 cent. Cum. Pref., Nos. 1-70,000 1 
Aron Electricity Meter, 6 p.c. Cum. Pref. Shares, 1-125,000 1 


British Insulated and d Helaby Cables, Ord., 1. 100,0 c 5 
——— 6 per cent. Cum. Pref., E 5 64.785 
——— {4 per cent. Mortgage "Debent ——— (€ 00 102-1 
British Thomson-Houston Co., 44 per Gr lst Mort. Deb. 
Stock, Вей... PT T 100 104-106 
British Westinghouse Elec. and Manur.. 6 per cent. Pref. i 
275, 000 8 05.502 
т cent. Mortgage Debenture ок таз ә adde 00 100-1 
Brush Ele cal кешеш, ary, Nos. 1-105,751.. a 111 
— Non. Cum., 6 cent. Frein. 2! 
— at per cent. 1s Dobentüre Stock 10 .. 97-1 
ЗА рег cent. 2nd Debenture Stock ................ 100 85-90 
O. Bender Ыры. Debent uren. 100 i12 
Ordinary qq МА 
— — 6 рег CONG. Prof осеннее оне 5 .. 
Crompton and obo 5 . 
—— 5 cent. Debentures .......................-.. 100 100. 
Edison and Swan United, A Shares, 1:50 261 TE НЕ i 
—— ©“ A" Shares, 01-017, 139 ........ 5 77.8 
| 5 per cent. Debentures ................... — се 100 
—— 4 per cent. Deb. Stock, Red. ..................... 10... 72.77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 8 18-14 
7 per cent. Cumulative Pref. .................... 2d 551 
4 ver cent. Perp. 15 Mort. Deb. i. моу уы 100 . 101 
Ferranti Limited, 5 uper cent. M Mort. Deb. Stock, ae 100 .. 890-95 
General Electric (1900), б Бе о cent. Cum. Pref... 10 .. ae 
4 per cent. Tet ort. Deb. Stock ................ . 100 — -100 
W. T. Henley's Telegraph Works, Ordinary .............. — 14-15 
44 per cent. Ргеѓегеосе.......................... © күр 
1 5 Gatta Poroha, and Talograph Works — 119 x n 
а u er and Telegraph Works ...... ЕА . 
4 рег се cent. Debentures .......................... 100 .. 10101 
Parker, Thos., Limited, Ordinal v 10 .. 15 
Telegraph Construction and tenance ................ 18 .. 7 
——— 5 per cont, Bonddddweau ii 100 .. 100-105 


Electric Lighting and Supply.— 


paar iy & Greenwich District reda pr d 1,201-101,200.. 1 . 
cent. Deb. Stk. Certs., Red. and Conv. .... 100 — 


Bdmundsons' P Kleotrici ty poration, Ordinary, 1-50,000 .. ` 


**259*290*230$490€(68000929094a4200925999 


—— 6 per cent. Cum. Pr 


Баа Poole, Ordinary ...................... 10 
—— 41 per cent. Cum. Pret. 7, 5,000 ............ 10 . 
6 per cent. Cum. Second Bret 15 001-22, 860 wee 10 .. 19815 
per cent. Debenture Stock, Red. .............. 10 .. 1 
Bromley 10 ent) Electric Light and Power Co., 44 per cent. 
E pev n Stock, Rt. 100 .. 101114 
ae Kensington, FCC č 
ра бы Preferenc OU Lo ois ³˙·¹ ĩͤ 8 — 104-103 
Calcutta Electric с d Corp., Ordinary, Nos. 1-40,000. . 5 — 70 
——— Nos. 20, 001-30, O ooo roto - 
Cambridge Electric Supply Company, Ltd., 50 Ота. .... г Ф да 1 
Central Electric ic Supply, f LA., 4 өг ont, Guar Deb. Stock 100 .. 107-11 
Oharing Cross Nos. 1-70,000 ................ 5b .. 994 
— 45 & cent, Cum. Prei... 5 .. 54-6 
Undertaking,” 44 p.c. Cum. Pref., 1-40, we 95 as iL 
4 per ient Debenture Stock, Red. (Prov. Certa.).. as 106 
Chelsea песо BUDDY =. еса сареро га РА ха 
r cent. Debentures ........................ 10 . 106-111 
City of London — b: 4%rñ „ „„ 10 „ав 104-11 
—— per ее Cumulative Pref. .................... 10 . 15-14 
5 per cent. a eer ce. —:U m „ 122-127 
di per con Deb. Stk. Prov. Certs. (all pd.) .. ы. 102-106 
County ‹ of London ad Brash Provincial, Ordinary........ - 74 
——6 ү cent. E A ais nr 
— cent. Debentures Prov. Certs. All Rd. 100 OR? 


peres cent. First М, a DD. i o sido ⁵ĩðV A Ene 100 
Electric Lt. & Tractn. Oo. of Aust., Le. pc. Cm. Pf.,1-30,000 5 24 
Nis S por cont Zappiy, Led. Stoc en 110,900 weet ио 
olkestone c 1. 5 ов. 1-10, 0000 ae 
per cent. Deb 55 100 — 100.105 
— & Kulghta ae . Lid Ora. . 805 8 2 MUE 
ens n Elec ее е 
tock Red. e008 9.9 9.0 ье һо e 100 ее i. 


— 4 per cent. Debenture 8 
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Name. 


porn Last price. Name. E m Last pries 
£ £ £ 2 
Kensington and Knightsbridge and Notting Hill ........ 100 .. 105-106 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 -13 
Kiddermluster and Dist. Elec. Lighting and Traction, Pref. 10 .. 9410$ 6 per cent. Om. Pf., 30,001-60,000 ....... eene 10 a 114-12 
London Electric, Ordinary .............................. 5 v. 2-24 5 per cent. Perpetual Debenture Stock .......... 100 125 
6 per cent. Рге!........:........................ 5 . 54-6 Buenos Ayres and Belgrano Tram., Ord., 1-100,000........ 5 ~ 2-24 
4 per cent. lst Mortgage Debenture Stock, Red... 100 .. 10-102 t A” 6 per cent. Om. РЇ, -40,000 Wesce eta Crée: (Dus 5-54 
Metropolitan, Огашагу...............................+.. 10 .. 17183 **B’’6 per cent. Om. Pf., 1-27,500 .............. 5 . or 
h per cent. First саве Debenture Stock .... 100 .. 109-11 5 per cent. Deb. Stock, JC . 100 .. 107-110 
I per cent. Mortgage Debenture, Red. .......... 100 .. 97-100 Prov. Cert., all paid ..................... КОКО 100 .. 99-102 
Newcastle-upon-Tyne Electric Supply, Ordinary.......... 5 .. £8-101 Cape Electric Tramways, Nos. 1-480,000 .................. = 2 
Рге{егепсе....................................‚. 4 .. 100-103 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 
Notting Hill Electric Lighting . 10 .. 15-14 4 per cent. lst Mortgage Deb., 1-3,000 (1917) .... 100 .. 99-1 

—— per cent. First Mort. Debs., Nos. 1-500(Reg.) .. 100 .. 99-102 Colombo Electric Tramways and Lighting, 5 per cent. 1st 

Oxford Electric, Ordinary, 1-96 and 407-14,510 ............ B. 2 5.54 xd Монге Debenture Stock, Red. .................... 100 .. 102105 
——— 4 рег cent. Debenture Stock ................ .... 100 98-101 Cork Electric Tramways and Lighting Со., Ordinary...... 10 .. 14 
Royal Electrical Company of Montreal, 44 per cent. First 5 per cent. Cum. Pref. .......................... 10 .. 11-12. 

8 Мо e Debeutures ....................... . 100 .. 100-102 Debentures ................................ . . . 100 .. 96-99 
Smithfield Markets Electric Bupply Ltd., Ord.,1-12,000.. 5 34-33 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 .. -134 

4 per cent. Debenture Ec с со у 100 .. 88-90 6 per cent. Pref., Nos. within 1-60,000 .......... 10 15-16 

zouth London, Огайагу_........................--...... Б. H4 34 per cent, Mort. Debs., 1-5,000, Red. ...,...... 100 .. 94-97 
St. James's and Pall Mall, Ordinary, 101-20,080 .......... S. .. 15-1 Imperial Tramways Оташагу............................ al .. 22-224 
7 per cent. РгеЇ................................. 5. .. 8-9 6 per cent. Cum. Pref. .......................... All .. 11415) 

per cont. Беб................................. 100 .. 98-101 44 per cent. Deb Stock ........................ 100 .. 118-11 

Urban Electric Supply Co., Ordinary, 8-50,007 ............ 5 5 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 

——— 5 per cent, Cumulative Preference, 50,001-80,000 5 .. 5- Cum. Pref., Nos. 30,001-60,000 ..................... ... 8 . У 

estminster, Ordinary ............................ 9 ＋ꝓ . q qꝶ. G& 2. 15-14 4 per cent. Debenture Stock 100 .. 92 
——— 5 percent. Cum. Pref., 110,101-158,251.......... 5 6-64 Kidderminster and District Lighting and Traction, Pref... 5 .. 54 

London United Trys.(1901),5 per cent. Cum. Pref. ....... . 10 .. nyi 
i Railwa 8 — 4 Der cent. lst Mt. D e Stock, Red. овое ов ееззезе о 100 ee 1 1 
Electric ys. Metropolitan Electric Trams., Deferred, 1 000 001-i,8i4,016 1 — 316516 
: per cent. Cum. Pref. ‚016....... pm ee . 
Central London, OTAIDATY . . ., 1 С 99102 | New General Traction, Ordinary . . . . .. ... .. .. 5. 
2 ii deferred ...................... 100 .. 100.103 6 per pene: pez ре... 5 1 a = 05 
4 p.c. Deb. Stock (Prov. Script Certs., fully paid).. 100 .. 115-118 GITE 5 per өш. Hon St em ер ге, (Regd.). 00 — 102104 
City and South London, Consolidated Ordinary .......... E rn B roro Cums Pre. сул о рт п 
: per Sene реше бск FF 100 `` 127150 Perth Elec. Tramways с-а дораг cent. 1 Mort. Dob. Stk. 100 1 
pero кен oe ee ee 100 `` 126.129 Potteries Electric Traction nary 20,001-40,000 ...... 10 „ 9-10 
— „ „ „ 1 2 181% 5 per cont, Cum. ref., 1.2000 06 С 349) 
Liverpool Overhead, 5 per cent. Pref. .................... — — 13-13 South LM ресс. . AA Power CORE — 105-1 
rdinary, 1-50, O 00k nen — — 7-8 u 2950.000 Ordin pany 1 
4 per cent. Mortgage Debentures, Red., 1-1,700.. — ..  108-1C4 101.183 6 FF = 1 
+ terloo and City Ordinary аата кә as ola QNA Qe 100 — 97 g 5 per con . Pref евооов е еоооооооооео о 
а : —— £528,093 44 per cent. Debenture Stock n... = 100 p. 0. 100 p. e. 
amways.— 
Electric Tr у ] з Telephones.— 
ntine, 12000 ⅛ð m ĩðͤ s . 
. 6 per cent. Debenture Stock, 1888.... 100 .. 125.130 National Telephone, Preferred ..... ——— — ва 2 - 100 108 
В 1аскроо! aud Fleetwood Tramroad...................... 10 .. 134-144 Deferred Stock ру UEM a 1514 
B risbane Tramway Invest., Lim., Ord., 1.75, ũn q. бА 2-3 6 per cent. Cum. First T ^ DEDE AES 10 os 1814 

—.— 5 per cent. Cum. Pref., Мов, 1.75,0000) Б. 44 —— Рет cont. Саш, Second Ёге, _................„ 10 „ 

— —— 44 per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 101-1 s per cent. Non. Cum. Third Prei... Me e 254 
. Non. Cum. 5 per cent. Pref., Nos. 25,001-38,600 .. 100 .. 91-94 — — ver cent. Deb. Stock, Rec... = 1-105 
Ii per cent. 1st Mt. Debs., Nos. 1-6,250,о{ £40each 40 .. 104-106 p.c, | Orient el Telephone and Hlectric Company ~ ~ – - = 15/15-15/10 

TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or E Accounts for past year. Tu 
” open, x — = у= рег 
Line Е "o per ‚| =з 
5 22 Ф C ent мут - , Total Passengers Car miles as- ar ile of | mile, 
Ending 1905. | 1902, | Week. year. 1905. 1902. Ending receipts carried. run. s'nger mile. track. | 
; £ m £ £ d. | d. £ | “a. 
berdeen Corporation Sep. 19 1164 1.005 |+ 161 + 2711 191 174 May 31| 37,931 9,099,715 | 794,641 0:98 | 13°02} 1,970 | 6-14 
Ave Corporation ee SS OE i SB 55 301 36 + 8 8 6 Sept. 25| 12,503 | 2,979,276 | 290,099 | 1-00 | 10°34| 1,560 | 4-7 
mi Р Y "t, WMV TERM a 19 3.095 } 915 + 144 + § 438 64 6 — —- = М — — — — | — 
8 сены Е 126 05 | + 23 + 452 24 24. March 250 T5003 err ey: * — Dv 1,705 | 7-44 

901 Co BOE PETIETILLT 17 1.54 1,611 - 21 — 140 11 165 „ 31211, 168 6.169,12 724,445 5 ‘ — — 
Blackpool оноод Tramw 3 „ 19| 1082 | 1144 62 109 | 164 163 | Dec. 31| 30,923 | 2,099,677 | 584,989 |362 |1268| 1,932 | 6-99 
Bolton Corporation NA ACER et „ 20 1.853 1631 | + 223| + 6,321 5 25 March 31 85,704 | 17,761,605 | 1,896,247 115 | 10°75 | 3, 5-87 
Bournemouth Corporation... „„ 16 1,167 — — -- 104 — -- — — | — — — = | — 

d Corporation .......... 20| 3,930 | 3,359 | + 571| +11,457 | 41 — PA z^ Abi 3 don ^n' Pus >; ж 
—.— вее Aeneas 20| 285 998 13 | + 5,88 * = „ 51) — | 10,432,508 | 1,031,928 | 100 | 10-10 д жЕ 
Bristol Tramways Company .... 18 | 4,891 1.821 |+ 73 — 914 914 Dec. 31 223,480 | 41,192,899 | 5,724,114 1:30 9:38 | 4,548 — 
Burnley Corporation ......... 19 851 0/0 | + 170 — = = = - а Mer maA ao — 
Burton Corporation x v 3 — — — Че | — — - 
Cardiff Corporation „ 19 da 1,90 10 ^ = : 2 зад. 112 za iov — 
"arae Tramways Company... , 19 205 195-03-71 505 — 2 р ДЕ 2,216,585 | 220.129А | — | — [м >} 
„ „ 19 5.800 | 6,221 124 572% 31/367,225 | 45,305,110 1, 27,9714 187 665 59,07% |356a 
City and South London Railway, „ 20 2.482 2.851 9 7 62 „ 51\165,005а| 19,069, 519а — — | — — — 

„ and L. Company ....| „ 17 588 о 232) 26053 | es = | - — — | = — a 
88 N m a ч; ede 1 T 215 ＋ 56| — 178 | 7:23 March 517) 12,341 | 2,360,735 254,279 | 1°25 | 1165| 1,707 | 9-36 
} ШИ азе а: 0 258 251 i+ 7 57 — - — - — — — — — 
росе соро Railway, „ 20 131 132 1|4 ЭДА Dec. 31! 5,796 564,796 102,087 3'81 | 15°62 859 768 
Dublin U. T., Mord stele e| o» d 824 * е 2, | 46 46 | March 31,126,121 | 24,553,133 | 5,429,556 | 1-25 | 882| 2,741 | 506A 
Bunde City Tramways UM i 49 +5 787 + 55 ce 22.) 22 Мау 15 55,874 9,084,524 752,814 19:95 (11-270) 102 * 
Fass Ham Corporation 19 525 |+ 182 +5 S 10°75 | 7:52 | March 31 25,541 9,971,337 650,224 v'6l | 9:35 | 2,357 — 
({ го „DG, m 9 142 142 4. 50 — — — 1 | — 22 ES 
Lyle alla ae abssgspexal s. МЛ" a4,099:1 6,9920 1.632 JO 12 101 May 319/656,5/2 | 177,179,549 14,008,750 0'88 |1125 5,489 5 7 40 

alll x ОГАЙО, „е5 ее 2 T ) 1,426 1,458 — / 0 Y "E Е 32 . — — — 
E aul Corporation РРР? — 5 : March 31| 56,631} 9,758,213 | 1,218,539 1:4 11314 | 1,618 | 6°38 
Hull Corporation, 1 TW “Ae | j 1,714 11 + 2,19 19 19 „ 31 87,707À| 21,065,999 2,218,696 100 | 9:49 | 5,004 507 
Ilkeston Corporation РАЧА EC 19 16 -- — E — = 79 РӘ | — | © = 
F „ 19| 5495 | 5,2 2 134 | 7 - | March 25 262,656 | 57,239,779 | 5,773,651 | 1-11 |1091) 3,285 | — 
Liverpool Corpor i^^ ore „ 16| 10,566 10,42 02 10 95 Dec. 5] 304, 5! ы 108,906,472 ll, 105,429 111 10°34 5,000 | 688 
Liverpool Overhe ud Railway. 5 0 = i 1.0 ) J l. 14 1 26 1 2 154 J une 57 (9,222 10 „466,726 986,1854 1'82 19:50а | 5,110 -- 0 
Lowestott Corporation | [ — I" ta к. — 

| 

Nelson Corporation - „у жы = | E DK - — 

I castle-on- Tyne Corporati x 5] 454 — | ) March 259 150,384 33,474,122 3,379,119 108 | 1095 4.175 6°17 
Ne ee an ora aoa i aaa = AE | ) Sept. 50, 47,651 ) 168,137 868,157 1°24 1517 1,645 — 
Rochdale Corporation , el March 51! 5,416 920,281 127,456 1:38 | 10°27 — 766 
Rotherham Corporation ёге еа | Ly — | — — — 
. d | 5} | Маг, 259 216,209 | 56,812,019 | 4,926,083 |0:904|10-428| 7,510 | то 
Southampton Corporation ...... - T " l 11 „ 51 355,874 9,084,522 792,814 | 0-946 11-486 5,760 — 
Sunderland Corporatlon ........ 5 | 1,851 1.12] ] ] 18°48 | 17°18 : 51 5 85 ) 15,987,121 1,270,957 105 113 5,245 6-41 
Wallasey U.D.C. ‚. 19 ( ! 10:5 10:5 19 31,50 90,090,5/0 654,559 1°32 | 11:47 | 2,981 697 

* Includes maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile 
b Per mile of single track. в Include rail and team, d including depreciation. / Including one section of borse traction, g 1905, A Half year's figuren. 
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МОТЕЗВ. 
Junior Institution of Engineers.—Mr. J. Fletcher 
Moulton, K.C., M.P., F.R.S., has been elected president of 


this institution in succession to Colonel Edward Raban, 
C.B., R.E. 


Electric Speed Trials.—The speed of 114 miles an 
hour attained on the Berlin-Zossen military railway at the 
beginning of last week is reported by Reuter to have been 
increased to 118 miles on Saturday. The trials, which are 
to be continued, are stated to have passed off without а 
hitch. 

Rumoured French Combine.—Rumours which 
have been current as to a probable combination of the 
various large electrical manufacturing companies in France 
are officially denied by the French Thomson-Houston Com- 
pany, who were supposed to be at the head of the scheme. 
The report is considered by the company to emanate from 
certain speculators who are interested in pushing up 
the price of the company’s shares, and has no truth in 
fact. 

The Faraday Society.—Arrangements for an inter- 
оһапде of publications between the members of the 
American Electrochemical Society and the Faraday Society 
have recently been made, во that, in addition to their own 
Proceedings, members of the Faraday Society will in future 
receive the Transactions of the American society free of 
charge. The exchange will take effect with vol. iv. of the 
American Transactions, containing the papers read before 


the recent meeting of the American society held at Niagara 
Falls. 


West African Telegraphs.—Information brought to 
this country by the steamer “Akabo,” of the Elder- 
Dempster line, states that the telegraph line between 
Lagos and Forcados is approaching completion. This line, 
which is being constructed overland from Lagos, will then 
put the whole of both colonies in West Africa in tele- 
graphic and cable communication with each other and 
with the outside world. It is intended to extend the land 
line to the Old Calabar seat of the Southern Nigerian 
Government. 


Literary Notice.—A new edition of The Dynamo,” 
in Whittaker and Co.’s specialist series, is in the press, and 
will be published shortly. Since the last edition the authors, 
Messrs. Hawkins and Wallis, have entirely revised this 
work, rewritten the greater part, and added a great deal 
of fresh matter in connection with the more recent types 
of multiphase continuous-current machines with slotted 
armatures, and alternators, single and polyphase. The 
book will be illustrated with diagrams and drawings of 
recent designs. 


Atlantic Wireless Telegraphy.—The Cunard liner, 
“ Lucania,” is reported to have been in continual communi- 
cation with land by wireless telegraphy during the whole 
voyage to New York last week. She also exchanged 
numerous messages with passing liners equipped with 
Marconi instruments. The following rates are quoted for 
communication by wireless telegraphy on the Atlantic : 
From ship to Marconi station, 6d. per word; from ship to 
passing steamer and thence to station, 6d. per word. The 
minimum charge by way of Crookhaven stations in the 
United Kingdom is 6s. 6d. 


Liability of Telephone Companies.— The liability 
of telephone companies for defects in wires and instru- 
ments causing “ misconnections ” is to be called into question 
in an American lawsuit, in which damages are claimed 
from a telephone company because the instrument failed to 


work when used to call up the local fire station. This is 
believed to be the first case of the kind on record, and the 
decision of the Courts will be of general interest. The 
claim is made that damage was done by the fire, which, had 
the telephone been properly connected and in working 
order, would have been prevented. 


London Traffic Enquiry.—The Royal Commission 
appointed to enquire into traffic conditions in London 
generally have, as recently mentioned in these columns, 
transferred their labours to American soil. The party 


| arrived in New York last Saturday on the White Star 


liner “ Arabic.” It consists of Sir David Barbour (the 
chairman of the Commission), Lord Ribblesdale, Sir John 
Dickson Poynder, Sir Francis Hopwood, Sir Geo. Bartley, 
Mr. George S. Gibb, and Mr. Lynden Macassey (secretary). 
The Commission will at first confine their attentions to New 
York, but before returning to London they are expected to 
visit a number of other cities in the States. 


Treatment of Cancer by Electric Osmose.—Dr. 
Clarence A. J. Wright contributes to the Lancet a long 
article in which he states that he has been successful in the 
treatment of cancor and other forms of malignant disease by 
electric osmose. Of 23 vases which he has treated by this 
method only five have proved really successful, but he claims 
that 22 per cent. of successes is sufficiently encouraging to 
recommend this method to the attention of the medical 
profession for a more extended time. Personally Dr. 
Wright believes that a “radioactive salt of strontium 
introduced into the tissues by cataphoresis by high 
frequency ” will prove the desired panacea of all forms of 
malignant disease. | 

Technical Instruction in London.—The pioneer 
polytechnic in Regent-street commenced its twenty-second 
class session on Monday evening last. Some idea of the 
extent of the educational work carried on in this polytechnic 
may be gathered from the fact that last session 14,400 
students attended classes and nearly £15,000 was paid in 
fees. A special feature of the work is the comprehensive 
courses of instruction at nominal fees arranged to meet 
the requirements of various trades and professions. For 
instance, excellent courses may be taken by students in 
electricity and magnetism in the evening, including 
laboratory work; also in telegraphy and telephony. A 
three years’ training is provided for, and separate instruc- 
tion is given to elementary and advanced students. 
Equally advantageous courses at nominal fees may be had 
in other branches of the engineering profession. Altogether 
the Polytechnic may well anticipate another successful 
session. | 


International Electrical Congress. — It is 
announced that an international electrical congress will 
be held in St. Louis during the week, Sept. 12-17, 1904, 
in connection with the World's Fair. The congress will 
be divided into three branches—a chamber of delegates 
appointed by various Governments, the main body of tho 
congress divided into sections, and conventions of the 
various electrical organisations in the United States held 
simultaneously with the congress. In scope it is said the 
proposed congress will be far more comprehensive and 
influential than any previous electrical congress, and its 
transactions are expected to form а most valuable publica- 
tion showing the development of all departments in the 
electrical field. It will be remembered that our Institution 
of Electrical Engineers is paying a visit to America in the 
autumn of next year, and part of the programme is to 
spend a few days at St. Louis. It is hoped, therefore, that 
a number of English electrical engineers will be able to 
take part in the above congress, and at-the same time have 


the advantage of visiting the World’s Fair when scientists 
and engineers from all over the world are gathered together 


within its immediate precincts. 


Electricity in Weaving.—It seems that favourable 
results have been obtained by the introduction of electric 
power in the home weaving industry at Aurath, a Rhenish 
town, where formerly cottage hand weaving was exten- 
sively, though not very profitably, carried on. Contrary 
to what might be expected, it is said that since electric 
power has been introduced the weavers are far better off. 
Consul-General Schwabach in his report on the trade of 
Germany states that the weavers are employed by dealers, 
some of whom have also provided the new electric looms. 
These are paid for by means of small deductions from each 
delivery of goods until the cost is covered, when they 
become the absolute property of the weavers. The average 
price of а loom is £40, and the electric power per loom 
amounts to about £3 per annum. In addition to a much 
larger productive capacity, the use of electric power requires 


less exertion on the part of the operator and is a decided 
gain all round. 

Municipal Testing Houses.—Testing houses have 
not yet become common adjunets of municipal enterprise, 
although there are some few existing in provincial towns 
at the present time. Bradford may be quoted as an 


example of this. In that city the Corporation have for 


some oleven years conducted а municipal testing houso, 
which yields in fees an average yearly revenue of some- 
thing like £7,000. .In this institution 150 persons are 
employed, and the mechanical equipment includes not only 
such as is necessary to test the strength of wool and 
fabrics, but also hydraulic apparatus for determining the 
resisting power of building materials and electric power 
for teste, involving the use of continuous and alternating 
currents under different conditions on spevially delicate 
instruments and appliances. Manchester, which is in the 
van of municipal enterprise, is now proposing to establish 
such an institution, and there are signs of other municipal 
bodies following in the same line before long. 

Books Received.—‘“ Engineering Preliminaries for an 
Interurban Electric Railway” (McGraw Publishing Com- 
pany, New York), by Ernest Gonzenbach. This work 
embodies the plans and recommendations made in a report 
on a proposed railway in the Western States, and serves 
as a good example of many roads now on paper, and 
which may soon assume tangible form. The book may prove 
. instructive as showing the way in which certain conditions 
met with in the case referred to were successfully met, 
although it by no means covers the whole ground in the 
art of electric railway construction at the present day. 
“The Practical Testing of Dynamos and Motors" (The 
Scientific Publishing Company), by Charles F. Smith ; 5s. 
The author proclaims this work to be an elementary 
introduction to the study of continuous-current dynamo 
machinery, and it is thus of special value to students who 
are beginning the study of clectrical machinery. To a 
large extent the 230 odd pages comprising the volume 
are devoted to descriptions of experiments, and the use of 
mathematics has been avoided as far as possible, results 
and inferences being discussed in connection with curves 
obtained in the experiments. The book contains over 
80 illustrations. 

Advancement of Apprentices.—Our attention is 
called to a scheme for the advancement of apprentices in 
engineering shops which Messrs. Richardson, Westgarth, 
and Co. inform us they have adopted at their Hartlepool 
engine works. The idea is to award the apprentices marks 
in accordance with their industrial propensities and general 
conduct, and to reward them by a monetary consideration 


a 


if they attain the required standard. The maximum number 
of marks it is possible for an apprentice to attain is 120— 
ie, 20 for each approved examination in science or in 
practical mathematics, 40 for regular timekeeping, and 
40 for good conduct, perseverance, and progress in the 
workshops. An apprentice obtaining a total of 60 marks 
will have the sum of 6d. added to his weekly rate of pay 
for the ensuing year, and for marks in excess of 60 his 
rate will be proportionately increased. Full marks will 
entitle the apprentice to an increase of 1s. per week, but 
in any case there should not be much difficulty in an 
apprentice at least securing balf that increase it he be 
only moderately industrious. Another inducement which 
the above firm is offering its apprentices to persevere is 
promotion in the workshops, which will be largely regulated 
by the number of marks obtained. 

Calcutta Tramways.—Electric tram drivers in this 
country may be thankful sometimes that they do not live 
in India. The Calcutta electric tramways have only been 
running a few months, but in that time they have had 
more than their share of accidents. As they are more or 
less а novelty in India this may not seem surprising, and 
the blame cannot be lightly thrown on the management, 
which has street difficulties to face in Calcutta which would 
not be generally met with in European towns. Indian 
Engineering in ite last issue informs us that a collision took 
place at 11 o'clock at night on July 15 between an electric 
car and a private carriage full of women and children. It 
does not seem to have resulted in any fatalities, but the 
driver of the electric car was hauled before the magistrates 
on a charge, presumably, of excessive speed. From our 
contemporary’s report, it is not clear whether the charge 
was justified by evidence or not, but in any event the 
magistrate found the accused guilty, and dealt out the 
maximum punishment—namely, six months’ rigorous 
imprisonment! Such a sentence, we presume, would only 
be justified in a case of gross and culpable negligence, but : 
to us in this country it may well appear to be excessive, 
when it is considered that the accident occurred late at 
night and under circumstances which might conceivably 
have been out of the control of the individual concerned. 


Iron and Steel Institute.—It has been decided to 
hold the next autumn meeting of the above institution in 
New York. The invitation came from the American 
members of the institute, and was formally tendered and 
accepted at the conclusion of the gencral meeting at 
Barrow-in-Furness. The dates arranged for the meeting 
are Oct. 24, 25, and 26, 1904, but after the business 
proceedings, which will occupy these three days, there will 
be an excursion to Philadelphia, Washington, Pittsburgh, 
Cleveland, Niagara Falls, and Buffalo, returning to New 
York on Nov. 10. During the trip night travelling will be 
avoided, and every endeavour will be made to obviate 
fatigue. Tho two Sundays will be spent at Washington 
and at Niagara Falls. The approximate cost of the stay 
in the United States is estimated at £25. For е con- 
venience of members desirous of visiting the St. Louis 
Exhibition, arrangements will be made for a limited number 
to leave Pitteburgh for St. Louis and Chicago, reaching 
New York on the evening of Nov. 10. This trip will 
necessitate three nighte being spent in sleeping cars, and 
the approximate cost will be £55. In order to carry on 
negotiations with the principal steamship companies so as 
to obtain for members the advantages of reduced rates, it 
is asked that members who propose attending the meeting 
will communicate with the secretary, Mr. Bennett H. 
Brough. at their earliest convenience. | 

Testing Steel Axles.— In a recent number of 
La Energia Eléctrica A. Sandarán describes а new method 
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of testing the molecular state of locomotive axles and other 
iron and steel pieces, this method being based on the 
magnetic properties of iron and steel, and intended to 
reveal any injury these pieces possibly have undergone in 
operation. From the principles of magnetism it is inferred 
that, when testing an iron or steel piece before commencing 
work, the graphical representation of a magnetising cycle 
will afford an illustration of the magnetical properties of 
the piece concerned. Now the axles of locomotive and 
railway carriages, as well as other machine pieces, are 
exposed in operation to such vibrations and shocks as to 
become brittle, when the fracture will show а crystalline 
structure. At the same time the magnetic residual 
phenomena are diminished, the iron piece assuming the 
normal average state as corresponding with the magnetic 
force acting on it much more rapidly, its hysteresis thus 
being diminished, and the ascending and descending 
branches of the induction curve differing from one another 
to no material degree. Between the magnetising curves of 


an axle or another iron piece, as recorded at different 


periods of operation, there may thus be noted important 
differences, a magnetic investigation of the pieco in 
question allowing of conclusions being made as to its 
present safety, and of stating whether any abnormal 
alteration, such as an internal fracture, has occurred. 
Electricity in Agrichiture. Electricity as an aid 
to agriculture is being watched with keen interest at the 
present time. То the uninitiated the following notes as 
to the large amount of work it can be made to do in tho 
agricultural field will prove instruetive. It may not be 
generally known that three German companies—the Union, 
the Schuckert, and the Helios—own model farms on which 
most of the work is done by electricity. It is used both for 
lighting and power. The Helios Company's farm, Quednan, 
covers some 450 acres near Konisberg, and is incharge of Prof. 
Backhaus. "There isa power-house equippe2 with a 50-h.p 
engine driving a four-pole dynamo and yielding a current of 
90 amperes at a pressure of 500 volts. For lighting pur- 
poses а small two-pole dynamo has been installed, giving 
current at 50 amperes and 220 volts, or at 18 amperes and 
& pressure of 320 volts when used for charging a Pollak 
storage battery of 130 volts. Incidentally, electricity is 
also employed for cooking and heating purposes at the farm- 
house. The agricultural machinery is driven by three electric 
motors, one of 14 h.p. being used for cutting vegetables. 
The other two are portable, and do odd work, such as 
driving mills and thrashing machines, crushing flax seed, 
pumping water, turning a circular saw, and so on. A 
feature of the agricultural implements is an electrically- 
driven plough. The same company own the Simmern 
farm, where in the power-house the Helios dyuamos are 
driven by turbines of the Beché type. The experiments 
which are being tried in this case are aimed at dispensing 
with manual labour as much as possible, and two small 
portable motors are employed. One of 10 h.p. does the 
heavier work of the farm, and one of 4 h.p. drives either 
a centrifugal cream separator or else a winnower in the 
wheat bin. In other ways on the other farms electricity 
is taken full advantage of, and its application is being 
tried to a number of farm implements which have hitherto 
been worked by hand. | 
Ventilation of Tube Railways.—Before Section G 
at the meeting of the British Association at Southport, 
Mr. J. W. Thomas made a highly interesting communica- 
tion, in which he dealt with the all-important subject of 
the ventilation of tube railways. After considering the 
physical conditions essential to good ventilation in tube 
railways, the calculation is made that the forces brought 
into play by the moving trains and the natural heat of the 
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tubes will be ample if properly directed. The author thus 
explained his meaning : In tube railways, if B is the centre 
of three stations, the down train moving from A to B will 
draw air from the A station into the tube and expel it in 
the B station, and the up train moving from C to B will 
draw air from the C station into the tube and expel it in 
the B station. Three stations are thus directly involved, 
and a triple-station arrangement will best fulfil the physical 
conditions. Owing to the elasticity of air, the outlets for 
expelling the vitiated atmosphere must not be situated far 
from the points of greatest compression, and should begin 
in the centre of each station underground and end in the 
open air above the station at the surface. For the same 
reason the intakes for fresh air should be close to the points 
where the sudden expansion of the air begins. These 
points are at the ends of the tubes which the moving trains 
enter. Doors can be fixed at the ends of the two tubes 
which the trains enter in each station, and closed behind 
the last trains at night, so that the fresh air brought into 
the end of the tube immediately beyond the doors will 
drive out the foul air into the next station by natural 
ventilating pressure. His conclusion is that the providing 
of fresh-air inlets inside the ends of the tubes which the 
trains enter, with an outlet shaft in the centre of each 
station, will enable the moving trains to draw in and 
expel enough air to keep the atmosphere in good condition 
even in hot summer weather. In addition to this, however, 
there are two auxiliary aids to ventilation which enable 
the station masters to make certain that the state of the 
atmosphere in the tubes are satisfactory: first, having 
inlets and outlets as above, the timing of the departure 
of the up and down trains as they move towards the 
same station will enable enormous volumes of air to 
be driven to the surface, and a corresponding volume will 
be drawn in; second, by closing the doors after some of 
the trains as they leave the stations fresh air must be 
drawn into the tubes. | | 


Electrical Propulsion for General Transport.— 
Among the most interesting papers read before Section G 
of the British Association meeting at Southport was one 
by Mr. James N. Shoolbred, in which he considered the 
possibilities of electrical propulsion as the general means of 
transport. The tendency of the last few years has been, 
in England and elsewhere, to introduce electric tractive 
power—on tramways, on railways, on road carriages, on 
canals, in automobiles, and in other ways. But these 
various groups have each been acting independently of the 
others—isolated, and in some cases actuated thereto by 
motives of jealousy, or of hostility, due to the dread of 
conflicting commercial interests. Besides the above pro 
posed applications for electrical traction, there have sprung 
up in various directions what may be termed “ universal 
providers of electricity,” under the head of electrical power 
schemes, etc., to acquire a right—nay, even a practical 
monopoly—over very large areas to provide a supply of 
electricity for, within certain limits, all purpeses, whether 
for locomotion or for stationary purposes. It is only reason- 
able to suppose, says the author, that if, instead of a number 
of conflicting interests, the various parties could be made 
to combine and fuse together the several portions of their 
common work, so as to avoid a repetition, and antagonistic, in 
some cases, of some portions thereof, there might then arise 
mutual benefit as well as economy, not merely to the 
operators themselves, but also to the community at large. 
One difficulty lies in the conflicting interests and in the 
jealousy amongst the various classes of operators. But 
another danger, to the public more especially, lies in the 
monopoly which virtually might thereby be afforded to 
the operators. An attempt has been recently made by 
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the Liverpool Corporation, the Mersey Docks and Harbour 


Board, and the South Lancashire Electric Tramways to. 


give expression to this tendency for co-operation among the 
various workers ; and there are indications in Yorkshire 
and elsewhere of similar tendencies coming into operation. 
Although the result so far of the attempt above referred to 
has been rather to accentuate than otherwise the difficulties 
which beset a united undertaking of such a character, yet 
the benefits which would ultimately accrue to the public 
(say, in cheapening the cost of transportation by a more 
comprehensive and united action among the workers) fully 
warrants their being discussed. In the paper particulars 
are proposed as would tend to such a joint action and to 
the benefits arising therefrom. 

North-Eastern Railway Electrification.—It is 
fully expected that in about 12 months time the present 
steam lines of the North-Eastern Railway in the neighbour- 
hood of Newcastle and Tynemouth will begin to operate 
by electric traction. As our readers are aware, the conver- 
sion of the 37 miles of line involved in the scheme from 
steam to electric traction is being carried out, so far as the 
electrical equipment is concerned, by the British Thomson- 
Houston Company, who have made such good progress 
with the work that an important trial was enabled to be 
made with the new system on Sunday on a section of the 
line between Carville and ‘Percy Main. The selection of 
that day for the first run of the electric system was a 
happy coincidence, for it was on Sept. 27, 1825, that the 
first passenger steam line in England was opened between 
Stockport and Darlington. We are informed that the 
trial, though of a purely informal character, was a very 
successful one, and that the officials of the railway were 
highly pleased with the results. The experimental train 
was made up of two motorcars with a trailer car between, 
and on one run a speed of 45 miles an hour was obtained, 
the train attaining a speed of 30 miles 30 seconds after 
starting from rest. We believe that, under normal 
conditions, the average speed will be about 30 miles 
an hour. It will be remembered that the system 
adopted is the multiple - unit, and British Thomson- 
Houston motors and apparatus will be used exclusively in 
the equipment of the line. The cars are of the open 
corridor type, and are mounted on two four-wheeled bogie 
trucks supplied by the Brush Electrical Engineering Com- 
pany. Perhaps the most important result of Sunday’s trial 
was on the point of acceleration. The motors clearly 
demonstrated their ability to attain a speed of 30 miles an 
hour in 30 seconds, which is the acceleration obtained on 
the Central London Railway. The motors, of which each 
motorcar is equipped with two, are each of 125 h.p., and 
are supplied with current from the rail conductor at 
550 volts. When the line is in full operation there will be 
30 trains in use, a train being made up of two motorcars 
and a trailer, with a carrying capacity of 200 passengers. 
The coaches will be both lighted and heated by 
electricity, The idea is to give a fast and frequent 
service in the districts around Newcastle and Tynemouth, 
in the hope of reviving traffic lost since the advent of the 
electric tramways. Within the next fortnight it is expected 
to make some further trials, by which time the electrical 
equipment will probably have been carried as far as 
Walker Gate on the Wallsend route. 

Determining Latent Heat of Evaporation.—In 
the current number of the Proceedings of the Royal Society 
of Edinburgh there is printed a lengthy paper by Mr. A. 
Cameron Smith, B.Sc., in which he describes a direct elec- 
trical method of determining latent heat of evaporation at 
the boiling point. In this method the liquid of which the 
latent heat is to be determined is contained in a glass 
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vessel which is suspended by a fine wire from the 
hook of a balance, and the amount of electrical 
energy is measured which is required for the evapora- 
tion of an observed mass. The electrical energy 
is supplied by a large current passing through a 
small resistance in the liquid itself. In order to reduce heat 
losses as much as possible, the vessel carrying the liquid and 
the resistance is completely surrounded by a double-walled 
shield, which is filled by the saturated vapour of the liquid 
itself. The estimation of the electrical energy supplied 
necessitates the measurement of the current, C (amperes), 
the resistance, R (ohms), of the heating coil, and the time 
in seconds, T, during which the current flows. It is 
expressed by C? RT joules, and if M be the mass evapo- 
rated in grammes, the latent heat expressed in joules per 
gramme becomes C? R T/M. Enumerating the advantages 
of this method, the author states that in nearly all methods 
the total heat is measured and the latent heat deduced 
from an assumption of the mean specific heat In this 
method the latent heat is determined directly. Again, the 
latent heat is obtained by an electrical measurement, which 
may be made more accurately than is possible when the 
results depend on the reading of an ordinary mercury 
thermometer. Ав a result of several very trustworthy 
determinations with in the last decade, the value of J in elec- 
trical units for various calories 48 known to at least 1 in 
2,000. The experiments made by the author have so far 
had the end in view of testing the reliability of the method, 
and for this purpose water has always been used, in 
order to enable a comparison to be made with Regnault’s 
result. Taking this as 536:3 (calories at 15deg.), and 
Joule's equivalent J = 4:187 (calorie at 15deg.), this gives 
the latent heat in joules per gramme = 536°3 x 4:187 
== 2,2455. Compared with this, the numbers 2,249, 2,264, 
2,266 have been obtained in the order given. These 
numbers seem to indicate а value somewhat higher than 
Regnault's, but they were obtained with forms of apparatus 
which subsequent experience showed to be unsatisfactory 
in several respects. It is hoped that with the present form 
more concordant results may be obtained. Experiments 
for this purpose are being continued. 


Jungner-Edison Accumulator.—On account of the 
more or less mysterious particulars as to a new accumulator, 
designed, in Edison's opinion, to bring about a total revolu- 
tion in the province of electric traction by accumulators, 
М. U. Schoop in a recent number of the Elektrotechnische 
Zeitschrift records the results of а comparativo investigation 
of the familiar lead accumulator and Edison's alkali accdmu- 
lator, this investigation being the more interesting as the 
Edison's accumulator has so far not been put on the market. 
The Swedish chemist, Dr. Jungner, as is known, has simul- 
taneously with, and even most likely before, Edison been 
granted letters patent for a similar galvanic combination, 
based on the fact that nickel oxide fixed in a suitable way 
on а support constitutes an available depolariser. Whereas 
for purposes of transportation the present lead accumulator 
presents many drawbacks, the first of which is its heavy 
weight, local lead accumulators in connection with which 
both the weight and the space do not play but a secondary 
role, have arrived at so high a degree of perfection that 
no other type of storage battery is required for this case. 
The parallel between the lead and alkali accumulator, 
though not being complete, goes to show that nickel 
sheets or steel sheets plated with nickel in alkali solution 
when exposed to the effect of currents will not be altered 
in the least even after weeks, corrosive effects, as in the 
case of the lead peroxide plate, being never observed. 
The author, however, thinks it possible that the 
active masses as present in perforated cells in the 
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form of compressed powders, devoid, it appears, of the 
adhesive properties of lead salts, should drop from their 
supports in course of time. A diminution in capacity, the 
author thinks, would be avoided by heating the electrodes. 
The alkali cell would finally be inserted into ап automatic 
charging and discharging device, allowing of 200 to 300 dis- 
charges and charges being made during one month. Par- 
ticulars as to these experiments will be published later on. 
As regards the life of lead accumulators, even in the best 
types as is known, the positive lead support is gradually 
destroyed by oxidation, the negative mass diminishing 
progressively in capacity. The demand for a satisfactory 
durability is, therefore, absolutely in disagreement with the 
demand for a small weight. On the other band, it is 
inferred from the tables recording the experiments of the 
author that the alkali storage battery, beside some svident 
advantages, presents for the moment as many and as 
important drawbacks. The author, however, thinks this 
type of accumulator to be as capable of further develop- 
ment as the lead accumulator was in ita earlier stages, so 
that all these drawbacks might in course of time become 
eliminated. From results of tests made on the Edison 
battery in this country which we have knowledge of, it is 
evident that this battery is doing good work, and that it is 
much more hardy in constitution than lead cells. Unfortu- 
nately the results cannot be made public at the present 
time. 

Technical Edueation in America.—tEarly in the 
present year Dr. R. Mullineux Walmsley, the principal of 
the Nortbampton Institute, Clerkenwell, made an educa- 
tional tour in America for the purpose of investigating the 
present conditions of higher engineering education there 
and its relations to the various industries for which the 
students are being trained. In view of the transitional 
condition of technological and all forms of higher secondary 
education in England at the present time, Dr. Walmsley’s 
report, which has been issued this week by the governing 
body of the Northampton Institute, is of very considerable 
interest. During the tour, which occupied close on three 
months, the principal visited over 100 colleges, institutions, 
schools, and industrial works, and he has produced a report 
replete with the fullest information of what is being done 
in America in the interests of technical education. The 
document is so full of interesting matter that the short 
abstract we are able to give of it by no means does justice 
to the subject. There is, however, one point on which Dr. 
Walmsley's remarks particularly appeal to us, and that is 
with regard to the attitude of employers regarding the 
general value of the work carried out by the schoois and insti- 
tutions. Put briefly, it may be said that the large majority 
of manufacturers and employers regard the work done in 
the colleges as being of material and vital importance and 
abeolutely indispensable to the development and progress 
of the engineering industry. What they want in America 
is “an adequate supply of trained and disciplined brains,” 
and they are prepared to go to any length within reason 
to ensure the continuity of such a supply. Another direc- 
tion in which the action of employers and manufacturers 
has materially helped the schools in their work is in the 
donation of engineering appliances upon a working scale, 
and the provision of facilities for the studénts to make real 
engineering tests outside the walls of the colleges. To 
sum up with regard to higher engineering education, the 
parents of would-be engineers, recognising the importance 
of a thorough training and its influence on the subsequent 
careers of their sons, are willing to incur the expense of 
continuing their training up to 22 or 23 years of age. The 


schools are numerous, well equipped, and fairly well staffed, 


and their curricula, on the whole, are well adapted to the 


requirements of the profession; and the employers and 
manufacturers are convinced of the importance of the 
training given in the schools, and for the present are 
willing and able to find places for and to give a fair chance 
to every graduate turned out, and also to render assistance 
in many ways. Dr. Walmsley’s remarks on horological 
education may be taken as coming from & man who has a 
special knowledge of the subject. From what he has seen 
in America, he thinks i& may be concluded that schools in 
horology which exist in the States have absolutely no 
appreciable effect upon the manufacturing industry. Dr. 
Walmsley promises a more technical report later on, and 
we shall watch for it with interest. 


Tesla Split-Phase Motor.—An important and far- 
reaching decision has been given by the American Ceurte 
in some legal proceedings in which the validity of the Tesla 
split-phase patents was the question in dispute. The 
importance of these patents is great, as some of the most 
successful alternating-current meters and motors of small 
size are tributary to them. The defendants’ device, against 
which the suit was directed, was the Sangamo electric 
meter, and the American Courts have decided that this is 
an infringement of Tesla’s patents. We have been favoured 
with an official copy of the decision of Judge Archbold, . 
who tried the case in the United States Circuit Court, 
from which we are able to gather that the principal defence 
was a publication by Ferraris in March of 1888 on the 
rutary field and of the means for obtaining polyphase from 
single-phase currente. The Tesla patents were not applied 
for until some nine months later, but the Courts held that 
the testimony in the case showed conclusively that Tesla 
had early in May, 1888, a complete grasp of the split- 
phase idea; and not only was the invention beyond 
question carried back by it to that period, but the patent 
not being able to be worked out in a day, ground was 
thus laid for an earlier date, if there were fair evidenco 
to warrant it. The judge decided that there was such 
evidence showing that Tesla disclosed the principles of his 
invention to his patent agent at a date prior to April 22. 
The date claimed by Tesla of his discovery was September, 
1887. On the question of infringement, the judge con- 
sidered that the construction of the defendants’ meter was 
in effect a motor in which the armature was operated upon 
by two independent interconnecting circuits produced by 
passing through them a divided and dephased alternating 
current derived from a single source, this apparently 
realising the patents in question. The short finding of the 
Courts, therefore, is that the Tesla patents for split-phase 
motors are valid and have been infringed. The most 
interesting part of Judge Archbold’s judgment is that in 
which he discusses the contention raised by the defendants 
that a meter is not a motor, and that on this ground of 
itself there could be no infringement. The learned judge 
said that, while the Tesla patents contemplate the pro- 
duction of power, they are silent as to the amount of it; 
and as a meter armature rotates against the action of a 
permanent magnet and turns a spindle which operates the 
registering devices, the production of some power is neces- 
sarily involved. It is somewhat aside from the question, 
but still it is a circumstance that Gutmann himself, in 
accordance with whose patents the meters in question are 
constructed, recognises and claims therein that this device 
may be used for power purposes also. No doubt the strict 
object of a meter of this class is to measure and record the 
element which passes through or actuates it—gas, water, 
the electric current, or whatever it may be; but where, as 
here, it is in mechanical construction, nothing more than 
an adapted motor with meter attachments, it cannot eacape 
infringement on the plea.” 


THE ELECTRICAL ENGINEER, OCTOBER 2, 1908. 


498 


MANSFIELD ELECTRICITY WORKS. 
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The thriving market town of Mansfield, which is situated 
on the fringe of Sherwood Forest, and within a few miles 


works. The town has a population of about 25,000, with 
a rateable value of over £70,000, and is growing rapidly. 
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Section through Station Buildings, Maustield, 


of the famous Duzkeries, is now in possession of | The electricity works have been erected on a portion of 
thoroughly equipped electricity and refuse - destructor | Burden's Estate, at an approximate cost of £50,000. At 
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present the Corporation are providing a supply principally | is 30ft. long by 8ft. in diameter, capable of evaporating 
for lighting purposes, but the works have been designed to | 8,0001) of steam per hour. They are made of steel 
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Е | View of Works, Mansfield. 
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permit of further extensions in view of a contemplated ) throughout, and are constructed for a working pressure of 


project of electric tramways. Mr. Robert Hammond, 


160lb. per square inch. Each boiler is mounted with a com- 


I. C. E, has acted as consulting engineer, and Mr. R. Frank | plete set of Baldwin's patent Safety " mountings, includ- 


Vallance, the borough surveyor, was the, architect. The 


buildings, which are constructed of brick with stone 


dressings, comprise engine - house, coal boiler - house, 
destructor house, and offices. 
by 40ft. and 45ft. high. The internal walls arb of 
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The engine-room is 64ft.. 
buff 


ing ап Anti -Friction“ high steam and low-water safety 
valve, in which the friction is reduced to a minimum by 
the lever coming in contact with the roller bearings; a 
“Self-Assisting” dead-weight safety valve and spring safety 
valve, combined оп one hase, the valves having bores of 
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Engine Room, Mansfield. 
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brick, with a gréen-glazed dado above a brown glazed 
plinth. The coal boiler-house is 72ft. by 47ft. and 42ft. 
high, and the destructor house ig 75ft. 6in. by 48ft. and 
45ft. in height. Тһе chimney stack ів 150ft. high, and is 
of the spécial design of the Alphons Custodis Chimney 
Construetion Company. Coal and refuse are brought to 
the works up ar inclined roadway carried on arches. 

The boiler-houge contains three. Lancashire boilers by 
Jno. Musgrave and Sons, Limited, of Bolton. Each boiler 


2in. and дїп. respectively, and being designed so that the 
escaping steam assists the valve to blow off more steam 
without a corresponding increase in boiler pressure; а 
“ Simplex " stop-valve, fitted with patent expansion seating 
and new. grip handwheel, and coupled to an automatic 
isolation valve, which, in the event of accident or reduc- 
tion of boiler pressure from any other cause, will auto- 
matically isolate the boiler; and a Betall Accessible 
check feed-valve, made of bronze, and arranged to he 
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operated from the firing floor. This valve is accessible to | Baldwin and Co., Devonshire Brass works, Keighley, 
the engineer when boiler is under steam, and the valve | are fitted with protectors The boilers are also fitted 


Boller Fronts with Stokers, Mansfield. 
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Making & Joint, Mansfield, 


and seating is also removable and renewable when the 
boiler is working. The “Nomis” automatic water-' 
gauges, which were also supplied by Messrs. James 


with Prector's mechanical stokers. The dampers in the 
side flues are worked from the front end of the boilers, the 
balance weight being arranged to work in guides, which 
are graduated to show the opening in inches and feet. The 
products of combustion are taken through the economisers 
or a by-pass flue as required. Water is fed into the boilers 
by two compound double-acting ram pumps made by 
Messrs. J. and P. Hall, of Peterborough, with an injector 
as stand-by ; and the feed water can be passed directly into 
the boilers or alternatively through a Green’s economiser 
containing 96 tubes. A Westinghouse 5-kw. shunt-wound 
motor drives the shaíting for the mechanical stokers and 
the scrapers for the economiser. The main steam and feed 
pipes are of lap-welded steel, and the whole of the pipe- 
work and tanks was entrusted to Messrs. Crompton and 
Co, Limited, of London. 

With regard to the engine-house plant, foundations are 
provided for three similar sets of generating plant, of 
which two are at present at work. These are triple- 
expansion engines with three cylinders, working on crauks 
set 120deg. apart. The normal speed is 360 revolutions 
per minute, and they are designed to develop 400 i.h.p. 
with 150lb. steam pressure. Coupled to the engines are 
multipolar compound dynamos, by Thomas Parker, Limited, 
Wolverhampton, designed for an output of 200 kw. 
to 300 kw., according to the conditions of loading. The 


flywheels are specially heavy, to provide for the fluctua- 


tions in the load experienced when supplying power to 
tramways. Link switches for equalising, compounding, 
or plain shunt running, with a regulator for altering 
the compounding, are mounted by the side of each 
machine. The engines are double-acting, and fitted with 
special forced lubrication arrangements for long continuous 
runs. The oil after being forced through the bearings is 
collected in the crank pit, from which it is pumped through 
a filter and used over and over again Ап overhead 
travelling crane spans the engine-room. It was made by 
Messrs. Carrick and Ritchie, of Edinburgh, and will lift a 
weight of 10 tons. A booster is placed in the engine-room, 
and provides the necessary additional pressure for charging 
the battery. It consists of two single horseshoe machines, 
coupled together and mounted on the same bed-plate. One 
machine runs as a motor, and obtains current from the bus 
bars at 480 to 500 volts. It drives the other machine, 
which is a generator, and is designed to give a current 
of 160 amperes at any pressure from 20 to 160 volts when 
running at a speed of about 800 revolutions. A balancer 
is also provided for equalising the pressure on each side of 


502 
the three-wire system. It is arranged similarly to the 
booster, and is capable of dealing with out-of-balance loads 
up to 130 amperes. Water for condensing is obtained 
from the River Maun through a 15in. pipe, which runs 
from the dam through a special strainer into a tank below 
the level of the engine-room floor, whence it is pumped by 


three centrifugal electrically-driven pumps into a large 
tank over one end of the boiler-house, from whieh it 
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These were supplied and erected by Messrs. Bertram 
Thomas, Manchester, and are made up of enamelled slate 
panels framed in iron, and resting on white glazed brick 
plinths. One, the dynamo board, deals with the machines 
and battery, ‘and the other, the feeder board, with the 
distributing arrangement. The dynamo board has six 

nels—one for the booster, two for the battery, and three 
or the dynamos. The feeder board has seven panels four 
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Section through Station Buildings, Mansfeld. 


gravitates through the condensers and is returned again to 
the stream. Each pump is calculated to deal with 20,000 
gallons of water per hour, and the condensers are designed 
to maintain a vacuum of 24in. under normal conditions of 
atmosphere with the full load of the engines. They are 
of the ejector type, and supplied by Messrs. Ledward and 
Co., sub-contractors to Messrs. Johnson and Phillips, who 
are responsible for the condensing arrangement generally. 

There are two separate switchboards in the engine-room. 


for feeders, two for works cireuit and balancer, and one for 
the neutral wire. The various panels are fitted with full 
equipment of measuring and controlling instruments and 
apparatus. The pressure regulating resistances are mounted 
separately in front of the dynamo board, and controlled by 

wheel handles mounted on substantial pillara. The 
bathers contains cells рее of maintaining a discharge 
of 100 amperes continual Ч for 10 hours. 

At present 152 miles of cables have been laid, including 
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four miles of public lamp cables, supplying 30 arc lamps 
for street-lighting. The Western Electric Company were 
the contractors for these cables, which have been laid on 
the solid system. About 180 tons of refuse is collected 
per week of six working days, and the object of the 
Corporation has been to thoroughly cremate without 
causing а nuisance, and in such a manner as to utilise the 
heat in raising steam for the electricity works. The 
destructor, by Moats Heenan and Froude, Manchester, 
has three cells with twin furnaces, with a burning capacity 
of 30 tons per 24 hours. Two water-tube boilers, each 
having 1,200ft. of heating surface, are combined with the 
cells. The buildings, with the exception of the chimney, 
were erected by Mr. John Greenwood, of Mansfield. 

It may be added, in conclusion, that these works were 
formally opened on June 17 last, the ceremony being 
marked by appropriate civic dignity. 


Mr. Ernest F. J. Holcombe Hewlett was born in Manchester 
in February, 1866; early education, Broomhouse School, Eccles ; 
grammar school scholarship, 1878 ; technical education, Manchester 
technical classes ; bronze medal, City Guilds Institute, 1882. He was 
apprenticed to the Edison Oompany, Manchester, in 1885, and 
remained six years, rising to the position of assistant manager. The 
principal works with which he was connected while with this com- 
pany were the original Edison central station in Manchester and the 

anchester Exhibition lighting, 1887. He left in April, 1891, to 
take charge of the electrical department of Messrs. Baerlein and Oo., 
Lisbon, for whom he carried out several large plants for cotton mills, 
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E. HOLCOMBE HEWLETT, BOROUGH ELECTRICAL ENGINEER, MANSFIELD. 


etc. In October, 1892, Mr. Hewlett joined the staff of Messrs. Siemens 
Bros., with whom he remained until July, 1893, when he was appointed 
clerk of works for construction of the electric lighting plant and mains 
for the Corporation of Hove. In January, 1895, he accepted the poet 
of electrical engineer to the Rockhampton Gas Company, Queensland, 
where he carried out numerous improvements in station and plant and 
& number of contracts in various parts of the colony. In 1897 the 
Mount Morgan Goldmining Company appointed him consulting 
engineer, and in this capacity he designed and carried out a 
complete power, lighting, and tramways scheme for the large 
works of the company. This station was probably the first in 
the Empire to utilise the idea of automatic boosting in 
connection with a battery and variable load, the booster for the 
work being the first of its kind made by Messrs. Crompton and Co. 
Karly in 1900 Mr. Hewlett decided to devote himself to consulting 
practice, and in this capacity reported to the Rockhampton munici- 
pality on 5 and Mount Morgan on lighting. In the latter 
part of that year family reasons compelled a return from the tropics 
to more temperate climes. Returning to England in February, 1901, 
he joined Mr. Robert Hammond, and in March assisted him at 
Hackney, and after other work went to Mansfield as resident engineer 
in May, 1902, and was taken over by the Council as borough electrical 
engineer on completion of the works. Mr. Hewlett has written several 
scientific and technical papers, among them being ‘‘ A Problem in 
Coal-Pit Lighting,” ‘‘ The Rockhampton Electrical Undertaking,” and 
„The Use of Electricity in Mines.” He is a member of the Institutes 
of Electrical Engineers of England and America, and an ex-member of 
council of the Australian Institute of Mining Engineers. 


Inter-Gang Match.—Last week there was a football match 
on Mr. К. Sutton’s field, by Freshfield Station, between the workmen 
of Messrs. Dick, Kerr, and Co., Southport gang against Formby 
gang, the game ending Formby gang seven goals, Birkdale gang 
three goals. 


THE BEXLEY ELECTRIC TRAMWAYS AND 
ELECTRIC LIGHTING. 


Yesterday morning there were inaugurated the electric 
tramways of the Urban District Council of Bexley, and 
also the electric lighting system for the district. The area 
covered by the two systems is about 10 square miles, and 
there are at present about 15,000 inhabitants within it. 
The area touches on the one side the metropolitan borough 
of Woolwich, and on the other connects up to Erith. In 
fact, it is to Bexley that Woolwich looks to find building 
sites for its overcrowded inhabitants in the near future. 
When the Council, therefore, considered the carrying out 
of the electric lighting provisional order, they were 
advised by their consulting engineers, Messrs. Mordey 
and Dawbarn, that they would do well to make the 
tramway scheme the main portion of the undertaking 
and to work in the electric lighting as a subsidiary 
undertaking for the time being. The tramways which are 
now completed extend from High-street, Plumstead, to 
the Erith boundary. At the Plumstead end they connect 
up to the lines of the Woolwich and South-East London 
Tramway Company, but the gauge is not the same. The 
reason for this is that the lines of the above tramway 
company are to be converted for electrical working by the 
London County Council, who will alter the gauge to their 
standard. When this has been done it will be possible to 
arrange for through running right from London to the 
Erith boundary of Bexley. 

Owing to the extremely scattered character of the resi- 
dential portions of the area, the problem of adequately 
serving the whole district was by no means an easy one, 
having in view the comparatively small population and 
relatively small revenue which might reasonably be 
anticipated. The scheme which the consulting engineers 
have adopted -is that of using direct current for the 
tramway work both for distribution and transmission, and 
the single-phase alternate-current system for the lighting. 
They have placed the works at Bexley, which is 14 miles 
from the nearest point on the tramway, and rather 
more from the Bexleyheath lighting area. There are 
somo high-class houses to be supplied in Old Bexley 
near the works, but in the future it seems likely that the 
bulk of the lighting will also be situated at very con- 
siderable distances from the works. This is so because it 
is at Bexleyheath that building work is mostly being 
carried on. We are informed that the consulting engineers 
placed the works at Bexley in order to be near the railway, 
and to have the advantage of condensing water, which is 
now obtained from the River Cray. Fig. 1 is an outside 
view of the works, which shows the substantial character 
of the buildings which have been ereeted. They have a 
handsome appearance, but money has not been wasted on 
ornamentation. They were erected by Mr. Arthur Faulks, 
of Loughborough. 

The generating plant (Fig. 2) comprises at present ony 
two engines, each capable of developing 150 kw. Eac 
engine is, however, coupled to two machines, one being an 
alternator of 150 kw. capacity and the other a direct- 
current dynamo of the same capacity, both having been 
manufactured by Messrs. Dick, Kerr, апа Со. By this 
arrangement only one engine is required to be run until 
such time as the combined tramway and lighting loads 
exceed 150 kw. The effect of this on the economy of the 
undertaking will be readily appreciated by all station 
engineers. The consumption of fuel is further reduced by 
theadoption of a highdegreeof superheat. Theengines, which 
are of the enclosed vertical compound type, 3 at 575 
revolutions per minute, were constructed by Messrs. Browett, 
Lindley, and Co., at Patricroft, and are fitted with Schmidt's 
patent reheater, by which the steam in passing to the high- 
pressure cylinder gives up a portion of its heat to the steam 
entering the low-pressure cylinder, thereby reducing the 
temperature of the steam as it enters the high-pressure 
cylinder to about 550deg. F., or a little below 200deg. 
superheat, whilst the steam itself has been superheated to 
300deg. The governors are of a sensitive type acting on 
the high-pressure cut-off. They are fitted with arrange- 
ments for controlling the speed whilst running within a 
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range of about 5 per cent. to facilitate paralleling the | 50 amperes at 500 volts for eight hours, or 200 amperes for 
tors. one hour. TON | | | 

gs ondes to obtain the best possible load factor, a battery | Another piece of auxiliary machinery in the generating 

of 240 cells of the Hart Accumulator Company has been ! station proper consists of a rotary converter, the function 
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Fic. 1. — Exterior View of the Bexley Electricity Works. 


installed, and is to be worked in conjunction with an auto- | of which is to supply the late night load for the lighting 
matic Highfield motor booster, which will have the effect | from the accumulators, and thus permit of the boilers and 
of smoothing out, as it were, the great irregularities which | engines being shut down from about midnight until the 
are inherent to the demands for current by a small electric | tramcars are required to run in the morning. The switck- 
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Fic. 2. — The Bexley Generating Plant - Browett-Lindley Engir es driving Dick-Kerr Dynaincs and Alternator’. 


tramway. Thus, whilst the current given to the tramways | board (Fig. 5), supplied by Messrs. Johnson and Phillips, 
will fluctuate from zero to an amount considerably exceeding | consists of а row of panels 29ft. long. Those which relate 
the normal full load of one engine, the engine itself will be | to the alternating-current work are of white marble, whilst, 
subjected to a steady load a little in excess of the mean of | for the purpose of making a permanent distinction, the 
these fluctuations. The accumulators are capable of giving ! tramway panels are of polished black slate. The inetru- 
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ments are of the usual character, but on the alternating- | which comprises a Cole, Marchent, and Morley compound 
current side the switch arrangements are such that any 


отте! steam air-pump of the Edwards type. The condenser is 
circuit can be instantly thrown over to either of two | of the simple jet type. А fuel economiser, constructed by 
omnibus bars. Each feeder has been fitted with a meter. | Messrs. Arthur Lowoock, Limited, of Shrewsbury, has also 

The boiler-room (Fig. 4) contains three Lancashire boilers | been erected, in addition to a large feed-water tank. A 
by Messrs. John Fraser and Son, of Millwall, with space | Brunn-Lowener water softener has been supplied by Messrs. 


Fio. 3.—The Bexley Traction and Lighting Switchboards. 


for a fourth, and two Schmidt superheaters, supplied by | Lassen and Hjort. 
Messrs. Easton and Co., of Erith, each arranged for a pair 
of boilers. The boilers are fitted with Benniss automatic 
stokers driven by a direct-current motor off the tramway 


The heat required for this apparatus 
is supplied by turning into it the exhaust steam from the 
Weir feed pumps, of which one is a stand-by. 

A fitters’ shop is provided, easily accessible either from 


Fig. 4.—The Boiler House, showing the Fraser Boilers and Benniss Mechanical Stokers. 


omnibus bars, the hoppers of the stokers being automatically | the engine-room or from the boiler-room. A suitable store 
kept ful] by the inclined bunkers above them. The bunkers | room is also provided and excellent lavatory arrangements 
are arranged on a platform reached by an inclined roadway, | which include a bathroom. Ап engineer's office and the 
which permits of the coal being shot directly into them | accumulator-room complete the building arrangements. 
from carte, The boiler-room contains the condensing plant, | The accumulator-room has been arranged ta be entirely 


г \һ. 
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shut off from the engine-room, and is only accessible from 
outside. 

The whole of the cables have been supplied by the 
Anchor Cable Company, of Leigh, Lancs. The high- 
pressure cables, which are worked at 2,000 volts, are of the 
concentric type, insulated with paper and lead sheathed. 
They are laid in stoneware troughs filled in with bitumen. 
The low-pressure distributing cables are triple-concentric 
paper-insulated and worked at a pressure of 200 volts 
on each side of the middle wire. The transformers have 
in all cases been placed in cast-iron kiosks (Fig. 5) above 
ground, supplied by the British Westinghouse Company 
to the design of the engineers. Each contains a trans- 
former in the upper portion and a set of switchgear in the 
base reached by two doors, one to the high-pressure switch 
and fuses and the other to the low-pressure. The arrange- 
ments are such that any distributor can be isolated by 
merely opening a switch. The transformers were also 
supplied by the British Westinghouse Company. 

At each transformer an earth connection has been con- 
nected ou to the middle wire, and the Board of Trade 
have required that a recording ammeter shall be inserted 
in each of these connections to earth. We presume that 
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Fig. 5.—View of the Bexleyheath Electric Tramway, with Lighting 
Transformer Kiosk in the foreground. 

the earth connection has been made in order to bring 
the distributing system under the low-tension regulations 
of the Board of Trade. It remains to be seen how this 
earthing at a large number of points on the low-tension 
network will work in practice, and we shall not be 
surprised to hear that a portion of the returned current 
from the tramways is carried at times through the zero 
wire of the electric lighting system. 

The tramway cables are insulated with vulcanised 
bitumen laid in wooden trough run in with bitumen. "The 
length of high-pressure lighting feeders is about 10 miles, 
5 the low-pressure distributors will, in the course of a 
few weeks, amount to 84 miles, exclusive of the street- 
lighting cables, which serve about 260 lamps, of which 
about 110 are to be 60-c.p. Nernst lamps, and the remainder 
32-c.p. incandescent lamps. These will light about 
144 miles of streets. 

The car-sheds were erected by the same contractor as the 
generating station and are similar in general character. 
There are six tracks, providing for 18 cars. There isa 
paint shop, a blacksmiths’ shop, and a carpenters’ shop, as 
well as a. messroom, an office, and а storeroom. The whole 
of the tracks are supported on brick piers in such a way as 
to leave the whole floor clear below the cars in order to 
facilitate inspection, cleaning, and repairs, 


The tramway rails weigh 90lb. per yard and are of 
Belgian make, the contractors being Mesers. Alex. Penney 
and Co. The contractors for the permanent way were 
Messrs. G. J. White and Co.; the length of the route being 
about 51 miles of single track with passing places. The 
overhead equipment was carried out by Messrs. Dick, 
Kerr, and Co., who also supplied the cars. 

The rolling-stock for the tramways consists of 12 cars of 
the double-deck, reversed-stairway pattern, and are mounted 
upon Brush Company's trucks. The car bodies have been 
constructed at the works of the Electric Railway and 
Tramway Carriage Works, limited, Preston, for the con- 


‘ tractors, the latter furnishing their own electrical equip- 


ments, which are also constructed at Preston. The cars 
have seats inside for 22 passengers and for 30 passengers 
on the roof, making a total of 52 in all, having an overall 
length of 26ft. 6in. and a maximum width of 6ft. Qin. 
The floor frames are built of well-seasoned oak of such 
sections as will ensure maximum strength with minimum 
weight. The platforms are supported on four steel angles, 
which are bolted to the underside of the main flooring ; 
truss rods to prevent the car bodies from sagging are 
inserted in the framing in such a manner that they may be 
tightened up as necessity ү require. The side frames 
and roof framing are of best English ash. The roofs are 
triple, and consist as follows: The ceiling as seen from the 
inside of the car is of three-ply maple veneer, which 
gives a very handsome appearance to the interior, and 
also serves to conceal the main framing, consisting of ash 
and steel ribs, which give strength to the structure. 
Above the framing is fitted a light wooden roof, upon 
which is laid a heavy canvas saturated with white lead, 
thus ensuring the roofs shall be entirely watertight. The 
third roof is laid upon thickness strips above the canvas 
before-mentioned, and is the flooring upon which the upper- 
deck passengers walk. 

The electrical equipments of these cars consist of two 
motors mounted one on each axle, together with the neces- 
sary controllers and usual accessories, such as trolley 
circuit breakers, resistances, etc. The course of the 
current from the trolley wire to the rail is as follows: 
The trolley wheel fixed to the upper end of the pole 
collects the current from the wire, the current being led 
down the pole and standard to the circuit breakers by an 
insulated cable. From the circuit breaker it passes to the 
controller which is in operation, and thence to the resist- 
ances and motors in such a manner that the speed of the 
car can be regulated as desired. Each of the motors 
weighs approximately one ton, and several samples were 
‘picked out by the consulting engineers and tested at the 
makers’ works to ensure that they came up to the 
guaranteed efficiency called for under contract. Each 
motor can develop 25 h.p. continuously for one hour if 
called upon. The controllers, besides operating the cars 
in a forward or backward direction, are so designed as to 
enable the motors to be turned into a very powerful 
electric brake, and, should occasion arise, the car can be 
stopped within a very short space, thus giving the motor- 
man entire control and confidence in the carrying out of 
his work. The braking effect can be graduated so that while 
a moderate application only will usually suffice, if n 
the full effect may be applied instantaneously. The cars 
are illuminated by a number of electric lamps mounted 
in handsome polished brass fittings, the interior of the cars 
being so illuminated that passengers may read with the 
utmost facility at night. Powerful head lamps are fixed in 
separate fittings having parabolic reflectors fitted in front 
of thecars. Several circuits of electric bells are also fitted 
so that the conductor and passengers, both inside and out, 
can signal to the driver to stop when required. The cars 
are also equipped with very efficient lifeguards designed to 
pick anyone up who may be in danger of being run over. 

The authorised capital expenditure for the combined 
scheme is £103,813—namely, £88,320 for the tramways 
and £15,493 for the lighting. The actual cost of the work 
now practically completed is well within these estimates. 
The capital charge for lighting is kept low owing to the 
electric lighting being treated as an accessory to the trac- 
tion scheme. ‘Thus under this heading only the cost of 
the electric lighting mains, the transformers, and the 
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alternate-current plant in the station is included. The 
equivalent of about 2,000 8-c.p. lamps are now connected 
to the mains or applied for. 


INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. 


Since the passing of the Telegraph Act in 1899, giving 
Corporations powers to establish telephone exchanges, 
there has been considerable discussion on the capital cost, 
maintenance, and general construction of such systems, but 
until the exchanges had been established no actual figures 
were forthcoming. There are now from 20 to 30 exchanges 
established by Corporations, and it is proposed to give a 
series of articles on the construction, capital cost, and 
management of such exchanges. For the convenience of 
reference the subject will be treated under 12 headings. 


(1) Capital Cost.—In any commercial undertaking there 


are three main considerations—viz., capital outlay, income, 
and expénditure. The capital cost of a telephone under- 
taking will be thoroughly gone into with the view of 
establishing a standard unit of construction on which to 
base estimates. 

(2) Maintenanca.— The cost of upkeeping a system when 
once established. Depreciation of a system. 

(3) Tarifs.—Taking the capital cost and maintenance of 
a system, standard rates of subscription will be deduced. 

(a) Management and Switching Systems.—The manage. 
ment and control of а system and the various methods of 
mun 

(5) Underground Construckon.—The very latest method 
of carrying out this under direct supervision of the 
Corporation. 

(6) Overhead Work.—Running of wire and making off. 
Erecting large poles, a point so far never touched on in 
any telephone book. 

(7) Junctions and Trunks.—Methods of assembling 
material. Wayleaves. 

(8) Exchange Constructions. Modern test-room equipment. 
Fitting of switchboards. 

(9) Power Plant Construction.—This latest development 
in telephone work will be thoroughly described. Manage- 
ment of accumulators. 

(10) Instrument Construction.—Fitting of instruments and 
small boards. | 

(11) Testing. — Rapid testing apparatus for faults. 
W heatetone bridge. 

(12) Private Installations. 

CAPITAL Cost OF A TELEPHONE EXCHANGE SYSTEM. 

To estimate the cost of a telephone exchange system, 
various local circumstances must be taken into considera- 
tion, as some towns are more concentrated than others, 
and the length of junction lines connecting the various 
exchanges together vary considerably. Then, again, the 
amount of spare plant to be laid down ready for extensions 
ів an ндн item. 

The Portsmouth Corporation has laid 90 per cent. spare 
duct accommodation when constructing their telephone 
system. There are three main items in the construction 
of a telephone system—viz., switchboards, instruments, 
and cables. The two items can be extended as the 
demand for lines arises, but in the cables it is 
necessary to carry more wires than are for the time 
being required, as it is impossible to distribute 
the numbers of wires in any district to the number of 
orders received owing to telephone cables being made in 
standard sizes. Thus, if in one district there was a demand 
for 28 telephones, it would be necessary to carry 36 pairs 
of wires in the distributing cable. It must be borne in 
mind that each subscriber has a separate pair of wires 
from his office direct into the exchange. e question 
then arises how much spare duct accommodation 
should be laid down ready for drawing in new cables 
should it be found in the course of time that the demand 
exceeds the supply. If no spare duct accommodation was 
laid, and the cable wires all taken up, it would be necessary 
to take up the streets and lay another duct for perhaps а 
comparatively few new orders, But, on the other hand, 


the laying of a s 
for the benefit of 
important one. 

t is found in actual practice that a main cable leaving 
the exchange, and filling a duct to its full capacity, costa 
the same as a three-way duct running the same distance, 
Taking a 312 pair cable as an example, running from the 
exchange for а distance of опе mile and distributing down. 
to zero, the cost would be about £2 per pair, and & three- 
way duct would cost the same, the total cost being £4 per 
subscriber. If, now, the demand for telephones was great 
and with low rates independent exchanges have found their 
original subscribers doubled, and even trebled, in a very 
short time—and these ducts were filled up, and still a few 
orders remained, it would be necessary to lay another 
three-way duct and another 312 pair cable. In the first 
case, then, there would be one cable and a three-way 
duct at a total cost of £4 per subscriber. After 
opening the street a second time and laying one more 
cable and another three-way duct, there would be four 
cables and two three-way ducts at the following cost: four 
cables at £2 per pair, £8; two three-way ducts at £2, £4— 
total, £12. ee of these cables would be working, and 
consequently three times more subscribers, than when there 
was only one cable and a three-way duct, and so the cost 
per subecriber would be £12 + 3 = £4, as in the first case, 
so that by laying 200 per cent. spare duct accommodation, 
the cost can be kept evenly distributed over a large 
expansion. This 200 per cent. does not, of course, 
represent money value in any way, but duct accommoda- 
tion for wires, the cost of laying this 200 per cent. duct 
accommodation amounting only to some 9 per cent. on 
the capital outlay. Of course, a telephone engineer could 
reduce this on going into the local circumstances of a town 
and planning out the various routes, but this will be taken 
as a standard unit. 


duct is a tax on present subscribers 
ture ones, and so the question is a very 


Fra. 1. 


Having now arrived at standard unite for the three 
principal sections of construction, it is possible to give a 


general idea as to the cost of constructing a system. We 


will take a telephone area of 100 square miles, with one 
central exchange of 800 subscribers and six village 
exchanges with 120 subscribers, connected to the central 
on junction pole routes of 20 miles, with 60 miles of 
metallic circuit (see Fig. 1). This works out: 


920 direct lines, with 25 per cent. spare cable wires at £20 ... 218,400 


20 miles of junction route with 20 miles of metallic circuit... 1,000 
40 additional miles of metallic circuit........................ . 480 
200 per cent, spare duct capacity .................................... 800 
| £20,680 

This works out at gross £22. 10s. per direct line. In actual 


practice this has worked out at £21 at Portemouth and 
at Glasgow at £29. The extra cost at Glasgow is 
accounted for by the laying of a larger proportion of spare 
ducts, and distributing the wires completely underground 
similar to gas and water, which, of course, greatly 
diminishes maintenance charges, as the wires are free 
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from disturbance. This can only be done in large cities, 
the cost being prohibitive in a town of not more than 
300,000 inhabitants. 

The foregoing figures cover the cost of the very best 
material and workmanship, as Corporations have found that 
the first cost is the least. This question will be further 
discussed when we come to consider the maintenance of 
a system. The estimate does not include inside extension 
lines, as these in no way affect the standard unit; any number 
can be fitted to a system without using a single cable wire. 
An exactly similar competition to the one in England is 
now proceeding in America, where independent companies 
are springing up in every city in competition to the Bell 
Company, or monopoliste, but in America no license is 
necessary to establish an exchange, independent com- 
panies have no Local Government Board enquiry, conse- 
quently the progress of independent exchanges is more 
marked. The independents also disoover the same fact as 
the British Corporations—namely, that an efficient tele- 
phone line can be constructed for £20 to £25, the Jasper 
County Telephone Company having fixed over 1,000 
phones with a capital stock of 100,000dol. The growth 
of independent telephones in America may be gauged from 


mem 
sen. [sr ee emm n 
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of 800 lines controlled by: eight oporo it will be seen 
that there are 2,400 multiple jacks and 800 local jacks. 
If, now, it is necessary to extend the system by 400 lines, 
owing to increased demand, it will be necessary to fit to 
the switchboard 400 local jacks, and one new section with 
1,200 multiple jacks, and also 400 multiple jacks to each 
of the three existing sections, so that the operators at those 
sections may have access to the 400 new subscribers’ lines, 
making a total of 4,000 new multiple jacks. 

To summarise: in the first case there are 800 local jacks 
and 2,400 multiples jacka, or one local and three multiple 
jacks per line; in the second case there are 1,200 local јаеке 
and 4,800 multiple jacks, or one local and four multiple jacks 

rline. It will thus be seen that in extending the system 

50 per cent. has added to the cost per line as far as 
the switchboard is concerned one multiple jack, or about 
2в.! Against this must be set the saving in outside con- 
struction owing to the ‘concentration of the lines, and it 
will thus be seen that an increase in business lowers the 
cost per line. 

Having now arrived at the capital cost of a system, it 
will be necessary to carefully consider the cost of main- 


taining it in order to arrive at the tariffs to charge sub- 


| . 1.000 - 1200 
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the one fact that in Chicago alone an independent com- 
pany is laying down a system of 100,000 telephones, or 
about 50 per cent. of the telephones of Great Britain and 
Ireland in one city alone. 

In the various discussions on the telephone question the 
main objection has been that a system cannot be established 
under £55 per line. We have, however, seen that up-to- 
date systems have been established in England and America 
at £20 to £25 per line. The cost of the National Telephone 
Company's lines, dividing the capital by the number of 
direct lines, works out at something like £35, but as that 
company have amalgamated with and purchased several 
rival concerns at more than cost price it is not a fair figure 
to work upon. It has also been stated that a telephone 
aystem is unique among commercial undertakings in so far 
as the capital account cannot be closed, and that the more 
lines added the more expensive they become on an average. 
This, however, is а very mistaken view, as most town 
councillors are aware that an electric light system and 
& growing tramway system cannot close their capital 
account, and that if they have a large increase in their 
traffic they must necessarily borrow more money—i.c., add 
to their capital account. 

With regard to the increased average cost of lines as an 
exchange extends, this is also an erroneous view, and 
founded on the one fact that a large multiple switch- 
board is more costly per line than a small multiple board. 
This can best be followed by Fig. 2. In order to 
enable an operator to have access to every subseriber's 
line, the whole of the subscribers jacks on which 
the lines terminate are repeated about every 6ft. on 
the switehboard, and this is known as the multiple field. 
The local or answering field is divided up, so many lines to 
each operator ; while the one operator answers in her local 
field (generally about 100 lines) she has access to all other 
subscribers’ lines in the multiple field, and can consequently 
connect subscriber No. 1 with, say, No. 1,000 without 
leaving her position at the hoard, Taking the exchange 


scribere so that the exchange may be successful from a 
commercial point of view. 


( To be continued. ) 
rE Uu À—MÀ—— 


BRITISH TRADE AND THE COLONIES. 


A scheme for expanding British trade in foreign and 
Colonial markets, and for further cdnsolidating the rela- 
tions particularly between Colonial buyers and manu- 
facturers in the Mother Country, has been initiated by 
Mr. B. H. Morgan, recently tradé commissioner to South 
Africa, and is receiving the support and assistance of the 
Board of Trade, the Foreign Office, and other Government. 
departments. The proposal is that lectures shall be pre- 
pared by well-known engineers and experts in England, 
and forwarded by previous arrangements for reading 
before technical and trade societies, and other educational 
and trading bodies in British Colonies and leading centres 
of trade in foreign countries. The main object which the 
authors will bear in mind in the preparation of their papers 
will be to point out what progress bas been made in Great 
Britain up to the present in the manufacture of all classes 
of machinery and goods, emphasising novel points of 
utility, design, and so forth. Recognising that the engi- 
neering industry is perhaps the most important in tbis 
country at the present time, the organiser of the scheme 
is giving it his first consideration, and has arranged for the 
preparation of the following lectures: “ British Progress 
in Electrical Work," Sir William Н Preece; ‘ British 
Progress in Dynamo and Motor Construction,” Mr. J. 
Swinburne ; “ British Progress in Mechanical Road 
Traction,” Colonel R. E. Crompton ; “ British Progress in 
Steam Generation,” Prof. W. Ripper ; “ British Progress 
in Steam-Boiler Construction,” Mr. F. J. Rowan; “ British 
Progress in Machine Tool Manufacture,” Mr. John Ashford 


| 
| 
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“ British Progress in Municipal Engineering,” Mr. W. Н. 
Maxwell; “British Progress in Steam-Engine Construc- 
tion, Mr. J. Н. Dales; British Progress in Gasworks 
Plant and Machinery," Mr. C. E. Brackenbury ; “ British 
Workshops and their Equipment," Mr. B. H. Morgan; 
“ Pneumatic Tools and Appliances," Mr. C. E. Amos ; * The 
Selection of Boilers," Mr. C. E. Stromeyer. 

It will be seen from the above list that the scope of the 
subjects to be dealt with is extremely large, and the 
assumption is that the lectures must in consequence be 
more general in character than otherwise. However, with 
the Government and other influential assistance promised, 
it is hoped that the scheme will prove successful in its 
main endeavour to keep foreign and Colonial buyers in 
touch with the latest British manufacturing practice and 
bring about a still wider appreciation of British produc- 
tions in the foreign and Colonial markets. 


TRADE NOTICES AND NOVELTIES. 


De Dion-Bouton Electrical Combinations, 


The De Dion-Bouton motor is universally known in con- 
nection with automobiles, but its claim to equal adaptability for 
use as a stationary engine has not been pushed until quite 


recently. Yet its advantages, particularly where compactness, 
lightness, simplicity, and economy are considerations, cannot be 
disputed. The principle of this motor is that of the Otto or 
four-cycle gas-engine, but it differs from the ordinary type of 
gas-engine in that it produces its own explosive mixture as 
required. Petrol is the usual fuel employed, the quantity con- 
sumed by the motor being less than one pint per horse-power 
hour. From the petrol tank the spirit flows to the carburettor, 
and from there the vapour produced passes automatically to the 
explosion chamber of the motor. The compact appearance of 
a De Dion-Bouton motor-dynamo combination is seen in 
Fig. 1 herewith. The motor is started 
handle placed at the end of the dynamo shaft, and attains 
an average в of 1,500 revolutions per minute. With 
regard to the dynamo, there is no need for a rheostat, the 
fields being compound wound for constant E.M.F. with vary- 
ing loads. Ап electric regulator is fixed to the motor, which 
governs the latter according to the power required. This 
regulator (see Fig. 2) consists of a solenoid, S, acting on a 
conical plunger core, N, which is guided by a tube. In order 
to complete the magnetic field of this solenoid, and to 
diminish the consumption of electrical energy in the regulator, 
the magnetic circuit of the solenoid is enclosed by a shell 
formed of two plates, F, F", joined on the outside by 
the tube T. This arrangement presents the further advan- 
tage of guarding the apparatus from the influence of any 
magnetic fields which may be in the vicinity. The upper end 
of the core of the solenoid is attached by a chain, C, to the 
pulley, P, mounted on the plug, B, fixed In the pipe from the 
carburettor, and of which the opening, O, is in the passage of 


by means of a 
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the explosive mixture coming from the carburattor. Therefore 
it is apparent that the rotary movement communicated to the 
pulley, P, will have the effect, according to the direction of the 
rotation, of increasing or reducing the opening through which 
the explosive mixture A flat spiral spring, R, mounted 
on the other end of the axis of the plug, is fixed at one end to 
a cover, D, the position of which, in relation to the plug, can 
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be varied by means of the screw, V, so that the tension of the 
spring can be varied ; hence, also, the sensitiveness of the 
apparatus. The solenoid is of very fine wire, and possesses 
great resistance - about 2,000 ohms for a dynamo of 100 
volts. The regulator is connected to the terminals of the 
dynamo, as shown in Fig. 3. On being started the dynamo 
excites itself, and the E. M. F. rises to its normal value. If 
the load is light, the motor tends to race; but as soon as the 
normal pressure is exceeded, the core of the regulator is 
attracted, acts on the pulley, and partly closes the opening 
through which the explosive mixture enters, thus reducing the 
power of the motor, and consequently the speed, until th» 
E.M.F. of the dynamo has regained its normal value. When 
the current is utilised, the speed of the motor, under the action 
of the load, tends to ‘india tab, the pressure becomes less, and 
the core of the solenoid ascends, thus permitting the inlet to 
open under the action of the spring. The regulation is effected 
in less than five seconds when passing suddenly from full load 
to running free or vice versá. In short, the sensitiveness of the 
regulator is so great that the variations in tension do not exceed 
three volts. The amount of energy consumed in its working is 
about five watts. The regularity in working thus obtained 


renders the combination suitable for direct electric lighting, arc 


or incandescent. They are also admirably adapted for charging 
accumulators, especially for recharging the accumulators of elec- 
trical vehicles, and may beadvantageously applied for searchlighte. 
It may be added that these electrical combinations are supplied 
for outputs ranging frcm 14 h.p. to 8 h.p., the corresponding 
weights ranging from 450lb. to 775lb. Their installation may 
be effected in three ways: (1) on a fixed solid base ; (2) ona 


Fic. 3. 


spring bed, which absorbs the vibrations ; (5) on a small truck, 
in cases where a portable installation is required. Three sizes 
are stocked by De Dion-Bouton, Limited, 10, Great Marl- 
borough-street, Regent-street, London, W., who also supply 
pump and belt pulley motor combinations of equally handy 
types. 

* Stearn Lamps." 

The Zurich Incandescence Lamp Company, 47, Victoria- 
street, Westminster, S.W., have recently issued a new cata- 
logue of their Stearn Eaglish-made electric lamps. Included 
among the large variety of lamps listed are the firm’s patent 


changeable voltage lamps, twisted flame lamps, small bulb, 


lamps, tube lamps, and tramway lamps. 
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THE OTHER SIDE. 


A letter in the Times of Tuesday last, signed “ Croyden 
and Co.,” is deserving of attention. It relates to the 
Marylebone embroglio concerning electric lighting. It 
suggests a method of procedure not quite in accord with 
the honourable traditions of English business. We have 
commented upon the case once or twice before, and should 
not again bave touched it but for this preposterous letter: 
The tale is simple. Municipal authorities can (1) have 
their own electric lighting from the commencement ; (2) 
let a private adventurer take up the lighting and do the 
best he сап; or (3) at the outeet let the private adventurer 
take the risk and show the possibilities of the business, then 
buyhim out. The Marylebone people were of the cautious 
kind. They let outsiders take the early risks and prove 
the value of the lighting, and then said: These adventurers 
are making too much money out of our necessities. We 
will oust them from our borders and take up the business 
ourselves. It is а good thing, and these monopolists must 
be put down.” So Marylebone proceeded to get rid of the 
so-called intruders ; but agreement was not easy, and the 
question was put to arbitration. The arbitrator gave his 
award, and that award was exceptional, because Marylebone 
proposed to take the strongest and best link out of the 
chain of the company’s work. Then there was weeping 
and wailing at Marylebone. Why? Simply because the 
arbitrator gave the company a higher price than Marylebone 
wanted to pay. The suggestion of Messrs. Croyden and 
Co.— whoever they may be—is “compromise.” Why 
compromise? The time for compromise wab before the 
award ; not after. If the award had been greatly in 
favour of Marylebone, and the company interested 
had suggested compromise, would the municipality have 
listened to it. They asked for justice, and when that 
is awarded, why kick? Surely it must have occurred to 
some of the august body that pure and unadulterated 
justice would not be exactly what they wanted and would 
land them in a close corner. It has—and in our estimation 
serves them right. We have no sympathy with a munici- 
pality that wishes to take advantage of a pioneer company., 
The latter risks everything, the former risks nothing. The 
Marylebone Council may say it was wrongly advised, but 
technical advice is not much needed in such a matter as 
they had to decide. The members knew or could easily have 
known the amount of money spent within their borders— 
the amount spent for immediate return and that invested for 
future developments. They could have gauged that return and 
the future prospects as well as anybody else, and their own 
commonsense ought to have told them that it is seldom 
you get a good thing at half price. However, they per- 
sisted in their endeavour to get rid of the company, with 
the result that the award caused absolute terror. The 
suggestions have been “ repudiate,” “ compromise.” 
Repudiation is not under discussion, but the suggesters 
of compromise say the time is inopportune for the borrow- 
ing of money. The man who starts bargaining should 
think of the getting the money before he starte, not 
after the bargain is settled. Suppose money had been 
cheap, not dear, would there have been the talk of 
compromise then? But the most delightful part 
of the suggestion is that the company should wait 
for payment till say, 1951. Meanwhile, it should 
carry on the business really for the benefit of the 
municipality, so that, as the writers of the letter naively 
put it, there would be handed over to us in 1931 a busi- 
ness many times larger than the present business for only 
£200,000 more than we shall have to pay in a few months 
if the company enforce their rights.” We may well ask, 
“Suppose the concern does not increase according to the 
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expectations of Messrs. Croyden and Co. by the year 1931 ! 
What is there to prevent further attempts at repudiation 
or compromise?” Business men, as a rule, do not attempt 
to make bargains which shall for performance depend upon 
the state of the money market. Does it not strike Messrs. 
Croyden and Co. that the receiving company will have 
something to say in the matter of deferred payment? If 
money is dear, it is of greater value to them now than if 
they waited for cheapness. As for suggesting they should 
become lessees on the following terms, it would be rather 
a suicidal policy for the company. This is the plan 
suggested : 

"It would be well if they were formally to become 
lessees of the Borough Council at a fixed annual rent, say 
£5,000, which the Council might invest every year to form 
& fund towards repayment of the depreciated value of the 
extra capital." 

“ Now, how would such a scheme work out! We have 
been told that the company have already spent in the 
borough about £600,000. If even as much as that had 
to be spent again during the.next twenty-eight years, the 
sum repayable by the Borough Council at the end of that 
time, less, say, 2 per cent. per annum for depreciation, 
would be about £400,000, towards which the £5,000 
suggested as а rent would, if invested at 34 per cent., 
amount in that time to over £200,000, leaving only about 
£200,000 to be found for the capital in addition to the 
present debt of £1,300,000. In other words, there would 
be handed over to us in 1931 a business many times larger 
than the present business for only £200,000 more than we 
shall have to pay in a few months if the company enforce 
their righta. What a relief this would be to the rate- 
payers." 

What is the company to rent? Its own concern, com- 
pulsorily bought, but not paid for, to forego some of ita 
annual profit in order to defer a present payment for nearly 
thirty years. Yes, Marylebone has been ill-advised through- 
out the whole of this business; but if good advice is 
obtained, even now the final result may be better than it 
looks. The advice tendered by Messy. Croyden and Co. 

is bad—very bad, without a single redeeming feature. 


CORRESPONDENCE. 


"Опе man's word is no man’s word, 
Justice needs that both be heard." 


OIL- BREAK SWITCHES. 


SrR,—Mesers. Ferrantis letter in your issue of the 
25th inst. corrects a statement made by me in a paper read 
before the British Association, and they have ban godd 
enough to send me a photograph of the Bankside sw ae 
of 1895, which is most interesting. 

With regard to the question of priority, I cannot dp 
better than to refer Messrs. Ferranti to an article by Mr. 
Eborall in the current number of Engineering, where, in a 
footnote on page 410, he states, So far back as 1891 
Mr. G. W. Partridge got out a design for such (ой break eak) 
switches, which were made and put in service in 1892." 
To Mr. Partridge be the credit.— Yours, eto., 

Wallsend, Sept. 26. W. B. WOODHOUSE. 


INTERMEDIATE SWITCHES AND WIRING. 


Srg&,—With further reference to the above subject and 
my letter of the 17th inst., it has just occurred to me that 
an excellent opportunity now presents itself, while inter- 
mediate wiring is receiving general attention, to deprecate 
the two-way and Шеше circuit connections some- 
times thonghtlessly advocated in some technical books and 
journals as being z more economical in wire than the ordinary 


оу and intermediate wiring circuits, as you have lately 
ustra 
An economy in the cost of wire is certainly made in the 
simple two-way wiring, or if the lamps to be controlled 
can be arran near together in the immediate wiring 
circuit, as both circuit arrangements necessitate the lamps 


being between the two common contacts of the two-way 
switches. Such being the case, there would be no saving 
when lamps used, say, in staircase lighting require to be 
controlled from the various floors. 


Fre. 1. 


In adopting such circuit arrangements it is obvious, 
however, that serious trouble can occur, while unprotected 
terminals of opposite polarity are on the same babe 
ticularly with such a universal adoption of metal covers 
for switches as present practice calls for. 

In the type of two-way lever switch witha bearing plate 
forming a common terminal for both ways, and a contact 
arm attached to same, making contact alternately with the 


Fic. 2. 


two ways, à urbt danger may develop, icularly if 
the distance between che two ways is 8 if the 
switch is called upon to carry more current t than it was 
designed for, or if any lagging occurred in the action of 
the oscillating contact arm, as an arc might be drawn 
across, following the contact arm, and short-circuit the line. 


m d 


Fie. 3. 


The first diro" in “F. T. C's" answer in your 
issue of Sept. 11, p. 400, show diagrammatically the oscil- 
lating lever type of switch I am referring to best, the 
intermediate switch of his Fig. 3 being no exception if 
Diagram 1 


wired up on the plan which invites trouble. 


Fra, 4, 


shows the plan fo be avoided for two-way wiring; Diagram 8 
shows that for controlling lamps from three pointe, also to 
be avoided ; Diagram 3 howa t that for controlling lam 
from four pointa, also to be avoided ; Diagram 4 shows 
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lever type of intermediate switch, as shown. diagram- 
matically by your correspondent “F. T. C.,” also to be 
avoided. | 

In the ordinary arrangement for two-way and inter- 
mediate wiring—luckily the methods usually advocated— 
all switches are on one pole and consequently safe. 

A little cate in adopting the right methods will make all 
the difference between satisfaction and failure. 

Cases of failure have occurred where manufacturers have 
been blamed, when on investigation the cause of such 
failure rests with the contractor having adopted the faulty 
method. 

My object in drawing attention to this matter is to 
prevent others falling into similar error, with resultant loss 
of prestige with their clients and general disinclination to 
adopt these convenient wiring methods.—Yours, etc., 


Sept. 29, 1903. А. P. LUNDBERG, 


ALUMINIUM. 


SIR,—Will you kindly allow me space to correct an 
important error in the note upon Aluminium Conductors”’' 
. appearing in your last issue. You state that: 

* The wires experimented with by Mr. Kershaw have a 
very considerable percentage of other metals—about 5 per 
. cent, whereas those exposed by Prof. Wilson in London 
were much more pure." 

If you will refer to the tables printed with my paper, 

ou will find that this statement is absolutely erroneous. 

he worst wire (No. 1) contained 3:06 per cent. of iron 
and silicon, while the best wire (No. 4) contained only 
54 per cent of these two impurities. 

Ав regards the correctness of my conclusions regarding 
the resistance offered by commercial aluminium to atmo- 
spheric exposure, I may refer you to the September issue 
of the Engineering Magazine (p. 876), where you will find 
independent proof that even in America engineers are 
beginning to recognise that aluminium requires protection 
in certain atmospheres.— Yours, etc., 

JOHN B. C. KERSHAW. 
The West Lancashire Laboratory, Waterloo, Liverpool, 
Sept. 26, 1903. 


ELECTROSTATIC MULTIPLIERS. 
Sir,—On р, 
reprint of a British Association paper by Prof. Marchant 
and Mr. W. G. Worrall on ** The Use of Capacities as 
Multipliers in connection with Electrostatic Voltmeters 
on Alternating-Current Circuits.” I think it may be of 
interest to the authors to know that the method they 
describe was in regular use in the testing room at the 
British Thomson-Houston Company’s factory in London 
some four years ago. Also, in the high-potential teste 
made on the main feeders of the Central London Railway, 
a condenser-multiplier was used with the Kelvin electro- 
static voltmeter for measuring the applied pressure. This 
multiplier consisted of two sheets of micanite, built up 
alternately with three sheets of thin iron, the constant being 
‚ ahout 2 : 1.— Yours, ete. R. H. CLINKER. 
257, Clifton-road, Rugby, Sept. 29, 1903. 


SYNCHRONISING DEVICES. 


BY F. H. DAVIES. 


A review of the various methods.used for finding out the | 


exact moment of synchronism when paralleling two alter- 
nators makes plain the fact that the necessity of good 
synchronising has at last become fully recognised, and also 
that a great deal of ingenuity has been expended in evolving 
new and more satisfactory methods. In the old days of belt 
driving synchronium was often performed in a very haphazard 
manner. It was found that the machine would generally 
pull itself in quickly and easily by slipping under the belt, 
„aud as long as the plant was not damaged no one troubled 
about the effect on the lights. With the advent of the high- 
speed engine and direct coupling, primitive methods through 
their inadequacy began to fall into disfavour, and the alter- 


440 of your issue for Sept. 18 there is a 


.gating-current motor, and particularly the rotary converter, 


with its sensitiveness to апу disturbance in the circuit, have 
finally made good synchronising indispensable. 

The earliest method, which is practically the simplest, had 
many disadvantages. Perhaps the use of the past tense here 
is incorrect, as this system is still to а limited extent in use 
in small installations in this country, and to & greater extent 
in America. Its best days are, however, certainly over, and 
we may be excused in looking on it as a thing of the past. 
A diagram representation is shown in Fig. 1. Alternator A, 


Fas. 1 


is connected to the bus bars, B В, and is running the load. 
A, is being synchronised, and the main switch is closed on 
the synchronising contact only. T is a small synchronising 
transformer, the secondary of which is closed on the lamp, L. 
When the machines are dead out of phase they are practically 
in series with the transformer, and consequently the lamp 
lights brilliantly. A, is now speeded up and the volts 
regulated, and the lamp begins to flicker. The nearer A, 
gets to synchronism, the longer become the periods of light 
and darkness, and when these periods extend over about 
three seconds each, the main switch is closed during the dark 
interval, as then the machines are in phase—that is, the 
E.M.F.’s oppose one another, and consequently no current 
passes through the primary of the transformer. A very bad 
poiut in this method is that it is impossible to tell by the 
lamp when the current in it is really at zero. As is well 


known, a lamp may be run at quite a high percentage of its 


proper voltage and still look black, especially in daylight; the 
consequence of this is necessarily bad synchronising, excepting 
when the right moment has been hit by a fluke. Another 
point which applies to all synchronisers using lamps is that 
the light of a lamp when just switched on lags considerably 
behind the current, owing to the filament having to heat up ; 
it is consequently necessary to allow for this, and to an 
extent that only experience can dictate. 


' Fic. 2. 


The above arrangement introduces the human element to 
& too great degree, and therefore the chance of trouble 
through carelessness or ignorance; it gives but the baldest 
assistance to the operator, and with such aid, to obtain even 
fair results, it is necessary for him to have had considerable 
experience with the identical apparatue, machines, and the 
man at the engine stop-valve. А great improvement on this 
System is the one shown in Fig. 2. Two transformers, T T, 
are arranged with their secondaries in series, and closed on 
the lamp or voltmeter, L V. The primary of one is fed 
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from the 'bus bars, and therefore from the running machine, 
Ai. The primary of the other is connected to the incoming 
machine, A,, through the contact, C, upon which the main 
switch rests temporarily. It stands to reason that when the 
machines are out of phase, the currents in the primaries are 
in opposite directions ; therefore the E.M.F.’s in the secon- 
daries also oppose, and the result is no current through L V. 
On the other hand, when in phase the currents help one 
another, and L V either lights up er shows full voltage, as 
the case: may be. The machines being in synchronism, the 
main switch is now closed. This system is improved by the 
substitution of one transformar, with two primary windings 
and one secondary for the two shown on $hewliagram. The 
action in this case is very similar, with the exception that 


the opposing forces when the machines are out of phase ase; 


magnetic instead of electric. The two primaries being sues 
in the same way, naturally produce no resultant seegmebée 


flux through the secondary when the currente in them age in 


opposition, and vice versá when in the same direction. 


Synchronisers of this type are greatly in use at the presas. 


day, and are fairly satisfactory when operated by experienced 


men. The hot-wire voltmeter has replaced the lamp, as it 4. 
affords a better indication and has a smaller lag; they are, 


however, frequently used in combination for several. reasons. 
The lamp when placed in close proximity to the voltmeter— 
say directly underneath it, as is the case in the Ferranti 
synchroniser—to a eertain extent assists the eye in judging 
the correct moment to close the switch. It is also sometimes 
used for yetting the machine roughly into phase, the lamp 
being switched out and the voltmeter on when the oscillations 
have become very slow ; the reason for this being that rapid 
oscillations of the voltmeter needle and frequent banging 
against the stops quickly deteriorates the instrument. The 
lamp as а guide for the engine-driver is better than a volt- 
meter, as it can be seen from a distance in any direction. 
The type of tamp preferable for this purpose is a low candle- 
power high-voltage, as the filament is fine, and the light 
consequently has a smaller lag behind the E.M.F., owing to 
quick heatii up. The voltmeter should be of the hot-wire 
type, with specially light parts in order to reduce the inertia 
and lag to & minimum; it should, however, be as strongly 
built as is consistent with lightness, as the strain of frequent 
oscillations is great. Synchronisers of this kind, while very 
satisfactory, leave & great deal to the experience of the 
operator. For instance, they give no indication as to 
whether the incoming machine is fast or slow, and unless 
the synchronising voltmeter is watched most carefully from 


the start, it may be necessary to specially speed the machine 


up or down to ascertain how things stand. Necessarily 
this means a waste of time that in emergency, or with а 
quick rising load, cannot be afforded. In order to simplify 
matters generally, and to provide a mcans of exactly deter- 
mining the state of affairs, Messrs. Everett and Edgcumbe 
evolved their present well-known type of synchroniser, which 
is certainly a great step in the right direction, as it provides 
a clear indication cf the exact moment of synchronism, and 
shows whether the incoming machine is fast or slow and by 
how much. It consists to all intente and purposes of & small 
two-phase motor, the rotor and stator of which are each 
provided with a two-phase winding ; the stator is connected 
to the bus bars, and the rotor to the incoming machine. 
When the machines are in synchrorism the two magnetic 
fields rotate at the same speed; there is consequently no 
tendency of the rotor to move, and in this case the needle 
of the instrument, which is fixed to the rotor, remains steady 
at the position indicating synchrunism. If, however, the 
frequencies are different, there is naturally a difference 
between the speed of rotation of the two fields, and conse- 
quently the rotor rotates in one direction or the other, 
according to whether the speed of the incoming machine is 
high or low. One revolution of the rotor—and therefore 
the needle— is equal to a difference of two complete cycles 
per second. А lamp is provided on top of the instrument, 
апа indicates Ly flickering in the usual manner. In order to 
do away with shouting and signalling from the switchboard 
to the engine, the instrument is provided on the dial with 
An arrangement of red and green lights which can be seen 
from some distance, апа which automatically show, in addition 
to the needle, whether the incoming machine is fast or slow. 
This effect is produced by 4 movable shutter, which works in 


connection with the needle and obscures either the red or the 
green light as the case may be. | 
As stated above, the action of this synchroniser is depen- 


dant on the rotation of two magnetic ‘fielde, for which, of 


course, a two-phase current at least must be employed. To 
simplify the connections when used on a two-phase circuit, 


апа to adapt the instrament to use on a single or three-phase 


circuit, the two-phase currents are produced from one-phase 
by the insertion of ‘a choking coil in one of the circuits ot 
both the rotor and stator, and а nou-inductive resistance in 
the other, the function of this latter being to equalise the 
currents in the two coils. For polyphase working, therefore, 
the instrument is simply inserted in one phase, and so only 
two transformers are réquired—one for the bus bars, and one 


for the incoming machine. It would, of course, be possible 
án the above case to take all the phases into the instrument, 
and so produce the rotating field without the aid of resist- 
ances, but this would mean an increase in the number of 


transformers and complications in the connections. It is 


Klaimed for this instrument —aud apparently very justly— 


t it almost entirely eliminates the human factor, and 
refore risk from inexperience or nervousness. | 


Fia. 3. 


A very interesting and ingenious device for synchronising 
three-phase alternators has been brought out by Messrs. 
Siemens and Halske. It cannot be said to be as satisfactory 
as the Everett and Edgcumbe instrument, but it is greatly 
in use and very pretty in its action. The diagram of connec 
tions for two machines is as shown in Fig. 3, the synchronising 
transformers being left out for simplicity. Т. and II. are two 
three-phase alternators, the terminals of which are connected 
to their respective contacts on the two three pole switches ; 
it will be noted that these contacts are in parallel. The 
three main contacts of these switches are connected (as 
shown) to the three lamps, L,, L,, L,; L, is shunted by a 
voltmeter for greater accuracy. Supposing alternator I. is 
running the load, and alternator II. is to be put in parallel. 
The voltages of the two machines are first made equal, the 
left-hand switch which, as shown, is in the “ off” position, is 
put on to the contacts A,, B,, C,, and therefore connected to 
alternator I. The right-hand switch is put on contacts 
A. B, 2, Cao and so connected to alternator II. The lamps 
will now begin to blink, not all at once, but in a certain 
order—from left to right if the incoming machine is slow, 
and vice versü if fast. When the rate of the extinctions 
shows that the machines are running at practically the same 
speed, and at the moment that the lamp L, is dark or tha 


514 


= ¢ 


THE ELECTRICAL ENGINEER, OCTOBER 2, 1908. - 


voltmeter, V, shows zero, the switch is closed. The volt- 
meter is provided to increase the sensitiveness of the 
apparatus for the afore-mentioned reasons. This arrange- 
ment, owing to the number of transformers required, is 
costly, and its indications are rather confusing when com- 
pared with the revolving pointer of the Everett-Edgcumbe 
instrament. 

Sundry other devices of a more or less ingenious nature 
have been proposed for determining the moment of 
synchronism. One, the static instrument of Prof. Ayrton, 
is beautifully simple, and might, if properly exploited, turn 
out of practical value. The connections are as shown in 
Fig. 4. The apparatus consists of only two parts—R, an 
extremely high resistance connected to the outer of the 
incoming machine, A,, and to the inner bus bar; Е, a gold-leaf 
electroscope connected to the inner of A, and the outer 'bus 
bar. The switch is closed when the leaves are together, and 
the method of working is obvious from the diagram. As 
this device does not necessitate transformers it is very cheap, 
and on the face of it seems trustworthy. 1% is, however, 
difficult to speak of the practical utility of such ideas unless 


Fic. 4. 


they have been tried under working conditions, which is not 
the case with the above. 


PERSONAL. 


The Bristol Electrical Committee propose to increase the salary of 
the deputy electrical engineer (Mr. Н. Herbert Couzens) from £300 
to 


We et to learn of & serious accident which occurred to Mr. 
William О. Hart, an electrical engineer of the Plymouth Corporation. 
Whilst he was placin & new overhead wire in position in Westwell- 
street he was knocked down from a ladder tower and received injuries 
to his limba and concussion of the brain. 

Mr. T. Vickers, O. E., who for over two years has had the manage- 
ment of the special track construction works of Messrs. Askham Bros. 
and Wilson, Sheffield, has resigned and joined the tramway depart- 
ment of Hadfield’s Steelfoundry Company, Sheffield. Mr. Vickers is 
wel] known among municipal engineers, having held for some time 
several public posts previous to joining Messrs. Askham. 

We understand that Mr, Stephen Sellon has resigned his position as 
chief ergineer to the British Electric Traction Oompany, and will 
practice as consulting engineer at 36, Victoria-street, Westminster. 

Mr. J. Fletcher Moulton, K.O., M.P., F.R.S., has been elected 

ident of the Junior Institution of Engineers in succession to 
Dolonel Edward Raban, О.В., R.E. 

Mr. Ivon шаш, M.I.E.E, having accepted an appo ла on the 
staff of Меватв, Frederick Braby and Oo., Limited, resigned his 
position as joint managing director of Braby and Tomlinson, Limited. 

Mr. William Oramp, A. M. I. E. E., late lecturer on electrical desi 
at the Central Technical Oollege, has joined the Orypto Works 
Company, Limited, 29, Olerkenwell-road, E.O., as electrical expert. 
His first duties will be to superviee the manufacture and development 
of repulsion motors of his own design for monophase working, and 
up-to-date continuous-current enclosed motors. 

The Postmaster-General has appointed Mr. C. H. Bundy to be 
c гое to the Poat Office on the retirement of Мг. О. W. 

myth, О.В. 

Mr. Percy W. Naylor has been appointed clerk at the Gravesend 
electricity works. | 

Mr. J. Dugdale, who has for some years been traffic superintendent 
of the Sheffield Corporation tramways, left the city on Wednesday to 
take up the position of general manager of the Oxford tramways. The 
tramway employés presented him with a tea and coffee service on 
tray. Two gatherings were arranged in order to meet the convenience 
of men on both morning and afternoon duty. Umbrellas, suitably 
inscribed, were presented to Mr, and Mrs. Dugdale by the tramways 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers . 
of a practical character relating to central-station work, 
tramway work, or construction work ; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer fen shillings. We also give 
fwe shillings for every other answer we print. The answers: 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered: 
when marking the relative values of these answers. All 
formuls should be carefully written to 5 mistakes as 
to symbole, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. i 

QUESTIONS. | | 

625. What is to be said for and against putting wiremen on piece- 
work : (1) on skeleton houses in Simplex conduit; (2)in houses 
already finished in casing or Simplex i—F. В CO. 

624. I wish to construct a transformer, the primary voltage of which 
is 2 000, and the secondary 25 volts, frequency 60. It is impera- 
tive tbat the seoondary cirouit consists of one turn only. Oan 
this be done! Give particulars of design. —J. G. 

7 ANSWERS. 

Question No. 615.— Information is required as to the best method of auto- 
matic signalling for electric tramways. The system must be equally 
applicable for use by day or night. Preference would be given to 
a method by which the current supply to the oar it is desired to 
stop 18 cut off entirely, зо that the car can no longer proceed, and 
is not merely detained by signals which might or might not be 
regarded by the driver. 

Best Answer to No. 615 (awarded 10s.).—It is difficult, 
if not impossible, to definitely fix upon any particular 
system of automatic signalling as being the most suitable 
to meet all the requirements of electric tramway working. 
Of course, in this country there has been as yet no need 
for any complete system of block signalling owing to the 
restrictions laid in all the tramway areas upon the speed at 
which cars may run. At such speeds, of course, running 
“on sight” has been in all cases the rule. It seems to the 
writer that at present, in this country at any rate, signalling 
is only necessary on our street tramways where single trac 
with turn-outs is worked. Various systems of signalling 
are in vogue for this kind of work, practically all depending 
upon the trolley wheel of a car entering a section of 
single track making contact between the trolley wire 
and a metal bar about 2ft. long placed alongside the 
overhead at such a distance that the trolley wheel can 
touch it, thus closing the circuit of a solenoid at the 
next turn-out ahead. This solenoid works a plunger which 
sets a semaphore at danger for any car approaching 
this turn-out in the opposite direction, this semaphore being 
reset to “clear” by a similar method when the car reaches 
the turn-out ahead, and is thus clear of the section of single 
track. If block signallling be required, the car can be 
arranged to operate the signals behind it as well as those 
in advance (these latter being only necessary in single-track 
working), thus protecting itself from a following car. Of 
course, red and green lights are provided for night working, 
the lamps being switched. on simultanequsly with the 
semaphores—red, of course, indicating “danger” and 
green "clear." On certain of the American interurban 
roads this system has worked very successfully ; it can 
be easily applied to any overhead trolley tramway where 
narrow streets and sharp turnings necessitate the use of 
single track. An arrangement somewhat on the lines of 
the above is working satisfactorily on a South Coast town 
tramway system. | 

Probab]y the best method of automatie signalling where 
it can be applied is that termed the “ track-circuit” system, 
with either the electro pneumatic” or an “all-electric " 
arrangement for working the signals. The disadvantage 
of this system is that it involves the loss of the ruaning 
rails as a means of conducting the return current from the 
motors in the case of an electric railway, though a well- 
known American elevated railway retains one rail per track 
for this purpose. For the purpose of ''track-circuit " 
signalling the running rails are insulated in sections agaiust 
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low-voltage current (from 10 to 100 volts). This method 
is only applicable to railways (either steam or electric) that 
ess their own right of way and having rails laid on 
wooden sleepers so that rail insulation is possible. When 
a train or car enters on a section, its wheels make 
circuit from rail to rail through the axles. In this 
circuit is an electromagnet which works a compressed- 
air motor, consisting of a cylinder and piston, which 
sets the signal at the entrance to the section occupied 
at “danger.” This is reset at “clear” when the 
train leaves the section at the other end. In connection 
with this system it is a simple matter to provide an auto- 
matic device at each signal which will pull upa train should 
the driver fail to obey a signal set at “danger.” This is 
done by interlocking with the signal a trigger which is fixed 
just outside one of the running rails. This trigger projects 
upwards when the signal is at “danger,” and should a train 
vance under those circumstances the trigger strikes an 
aircock on the train air-pipe, opening it, and putting on the 
brakes. The overload circuit breakers then open and cut 
the current off from the motors. This is probably the only 
method successfully adopted as a safety stop, and, of course, 
cannot well be applied to an ordinary street tramway, nor 
could the “ track- circuit system of signalling be 1 
on such a road for obvious reasons. Thus a trolley contact 
system is the only one apparently available for a street 
tram way. К | | 

When the electro-pneumatic system is adopted, compressed 
air for working the signals is supplied by electric air com- 

ressors feeding into a main pipe placed along the line, 
ut a leading railway company in this country is experi- 
mentally storing liquefied carbonic acid at a pressure 
of about 8001Ь. per square inch in two portable cylinders 
at each signal along the road, one cylinder to be recharged 
while the other is in use; each cylinder is to suffice for 
about 8,000 operations of the signal. 

Of course, the ideal system for safety is the one in which, 
when anything goes wrong with either the signalling circuit 
or the pneumatic signal motor, the signals affected will 
immediately set themselves at “danger,” so that the worst 
thing that can happen in the event of a failure is only a 
stoppage of trains.—D. J. | 
Question Мо. 616 —I have four dynamos, shunt-wound two-brush 

type, each giving an output of 65 volts 300 amperes. What 
minimum alterations in windings are necessary to give 120 volts. 
Would compounding the fields be satisfactory? Give sketches, 
calculating formula, etc. 

Answer to No. 616 (awarded 10s.).—As it is possible to 
obtained the required 120 volts without altering the 
present winding, we will consider this before calculating 
radical alterations. If the dynamos are connected up two 
in series as per sketch, the resulting voltage will be 130 at 


120 У 


the 'bus bars; this can easily be reduced to 120, either by 
running the machines a little shower or by inserting resist- 
ance in the shunt circuit. The ordinary connections of the 
shunt windings are altered, the shunts being in series as 
well as the armatures. To arrange for each dynamo to 
give 120 volts, it will be necessary to take several tests and 
measurements. As the question assumes the dynamos to 


be similar, presumably the same alterations will be 
required for each; it will, however, be as well to 
check the figures for each machine as far as possible. 
By placing an ampere-meter in the shunt circuit, 
and by noting number of turns when unwinding 
bobbins, the number of ampere-turns under present 
conditions will be obtained. Take readings of в and 
volts on open circuit and at various loads. The Е М.Е. of 
a dynamo depends on the number of lines of force cut by 
the armature winding per second; these lines of force are 
чеш by the ampere-turns of the magnet winding. We 
ve 
p.N^*v 
108 


where E= E. M. F. generated by armature ; 
N =total number of lines равад g through armature ; 
n = revolutions per second; 
w= total number of conductors on armature 
10 а constant, to change absolute into practical 
unite. 

To get N we must wind the magnets with a number of 
turns of wire through which a current is passed. The. 
current flowing multiplied by number of turns gives the 
ampere-turns of the winding. | 


VVV 
length of magnetic circuit 
where А.Т. = ampere-turns ; i 
р = permeability of the magnets at the given 
density. 


By noting number of turns on the armature, its speed and 
voltage, and allowing for drop in volts due to the shunt 
current which passes through the armature, the open-circuit 
readings will give the number of lines passing through 
armature. The number of lines through the armature will 
will be less than that through the ets, owing to 
leakage. The | ө factor varies for different dynamos 
from about 1'2 to 1:4. It is then a matter of simple pro- 
portion, supposing speed and strength of field are kept the 
same, to find how many turns are required on the armature 
to give 120 instead of 65 volts. A fair average density 
of lines is about 80,000 per square inch for mild steel, and 
half that quantity for cast iron. Having determined the 
number of ampere-turns from these data for the new 
voltage, the next thing is to find the size of wire. To find 
the most suitable size, we have to consider how much we 
can afford to lose by resistance. For instance, suppose we 
only have one layer for the shunt winding, the loss 

E? 120? 


R resistance of shunt 


would be prohibitive. A formula giving approximate rise 
of the winding in degrees Fahrenheit is 
Watts used in winding x 100 


Area of surface in square inches 


This must be considered when calculating the area of the 
wire from 
as хр. 
r 
where a = area of wire ; 
l = length of mean turn ; 
p = resistance in ohms of unit cube ; 
r = resistance of mean turn ; 
_ Volts at terminals 


ampere-turns 


The same commutators might be used, as although the 
volts will be more per section, the energy causing sparkin 
will be about the same. Although general practice would 
be from 60 to 80 sections for 120 volte, the present com- 
mutators, unless the number of sections are below, say, 
50 or 40, should be used, as new ones would mean a con- 
siderable addition to the expense. It may be found better 
to have fewer turns on the armatures and run quicker, or 
have stronger fields or vice versá than the first calculations 
would indicate. The brushes would have less to do, owing 
to the reduction in the current, Compound winding ig 


516 


THE ELECTRICAL ENGINEER, OUTOBER 2, 1908 


used to balance armature reactions and the drop due to | where E is the Е М.Е. generated in the armature (in volts) ; 


resistance, thus keeping the voltage constant at varyin 
loads. The amount of series winding to be added is foun 
by running the machine at different loads and noting drop 
in volts as load is increased. The series winding must pro- 
vide a sufficient number of magnetic lines to make up for 
this loes.—M. М. 


Answer to No. 616 (awarded 7s. 6d.).—It will be neces- 
sary to rewind both the armature and the field completely. 
The new armature winding should consist of twice as many 
turns as the present one, and of a wire of about half the 
sectional area. The existing commutator can be used in 
again, as there is very little fear of sparking, due to 
doubling the number of turns per section, at so low a 
voltage as 120. The new field winding may be either 
shunt or vompound. If shunt, the number of turns per 
pole must be doubled and the section of the wire halved as 

compared with the pu shunt. If a compound winding 
is preferred, a preliminary test should be made with the 
unaltered machine. А reading of the shunt amperes 
required to give 60 volts on open circuit should be taken, 
and also of those required for about 61 or 62 volts with 
500 amperes in the armature, the additional volt or two 
being necessary to allow for the drop which will occur 
over the series winding. Calling the first shunt current 
C,, and the second C,, the number of ampere-turns per 
pole to be given by the new shunt winding will be C, T 
(where T is the number of turns on each of the existing 
coils) and the total ampere-turns per pole (shunt + 
series winding) required at full load will be C, x T. The 
difference between these two values is the number of 
ampere-turns per pole to be given by the series winding. 

The correct sectional area of the shunt wire can be found 
by the formula 


Area of wire in square inch — UST, 
where L is the mean length of one turn of the winding in 
inches ; and 
V is the number of volts across one coil (i. e., 60 volta 
of the machine has two coils in series or 50 volta 
if it is a four-polar machine with four coils in 
series). 
The nearest standard size of wire to this should be 
employed. The total depth of wire (shunt and series 
winding) put on each coil should be about the same as that 
of the existing shunt. The series winding should work at 
a current density of about 1,000 amperes per square inch, 
and the number of turns required is, of course, directly 
obtained by dividing the number of series ampere-turns, 
found as above, by the total current (150 to 160 amperes 
in this case). Ав а check on the correct total amount of 
wire to put into each coil, the total watts (shunt and series) 
calculated with the new winding should be equal to the 
watts with the existing shunt winding, in order to ensure 
the same temperature rise.—Q. 


Answer io No. 616 (awarded 7s. 6d.).—With the amount 
of data given it would be difficult to pass an opinion as to 
whether the desired result will be accomplished with the 
same machines. In all clas:es of machine design, if the 
output of a machine is to be increased, other factors relating 
to the output must be increased in proportion. Hence it 
will be impossible to obtain 500 amperes at 120 volts from 
the machines when run at the same speed as for generating 
65 voite, no matter what alterations be made to the fields. 
(This is, of course, based on the assumption that the 
magnetic circuit of the machines in the first case is worked 
at a density corresponding to the current practice.) 
Probably the best and most satisfactory way of obtaining 
the 120 volts would be to couple two of the machines in 
series and excite the shunt fields in series from the bus 
bars, а field rheostat being inserted to adjust the voltage 
t5 120. 

The brief example given below will clearly show why 
it is impossible to use the same frame and armature for 
120 volts. It will be convenient to give here the general 
formula for E M.F. : 

E= I. N. u 
B 
10° 


Т the number of turns in series between the brushes ; 
N the number of magnetic cycles per second ; and 
M the magnetic flux linked with each of the T turns. 


To ensure for all cases a correct interpretation of this 
formula, it will be desirable to consider some of the terms 
more in detail : 


T =turns in series between brushes 
=total turns on armature divided by number of paths 
through armature from negative to positive brushes ; 
N = number of magnetic cyclee per second 
_ revolutions per minute x number of pairs of poles 
60 


It should also be noted that for a ring armature M = half 
flux from one pole-piece into armature, and for a drum 
armature M = total flux from опе pole-piece into armature. 

For the case under consideration we will assume that, 
for е reasons, it is inadvisable to increase the speed 
of machines ; and hence, in the above formula, T and 
N will be constant, and if E is to be increased M the flux 
musė also be increased.* The question states that the 
machines are of the two brush type.” Presumably it is 
meant that there are two brush spindles. In this case the 
design would probably be of the two-pole variety. For 
tho purpose of this example, we will assume that the 
machines run at, 800 revolutions per minute when generating 
65 volts, and that this speed cannot be increased. We 
wil also assume that equals 60. Applying the 
above formula we find that to generate 65 volte M=2 
megalines, and for 120 volts M = 3:75 megalines. The 
density in the armature core in the first case (for 65 volts 
terminal prossure) may be taken as 70 kilo-lines per square 
inch (at which density the M. M. F. required is 15:5 ampere- 
turns рег inch length of magnetic path). The section of 
iron required in the armature will thus be 28°6 square 
inches. Now, in the second case this section has to | 
3°75 megalines, and the density becomes 130 kilo-lines per 
square inch. At this density about 800 ampere-turns are 
required per inch magnetic path, the iron being well satu- 
rated. step further will serve to convince that the 
desired result cannot be obtained with the present 
machines. We will assume the leakage coefficient in the 
first case to be 1'3 and in the second case to be 16. 
Hence, flux to be generated in pole core equals 2'6 mega 
lines in the first case and six megalines in the second. If the 
pole cores be of wrought iron and worked at a density of 
60 kilo-lines per square inch, in the first case, the section 
required is 43°5 square inches and the density in the 
second case becomes 140 kilo-lines per square inch. It 
is evident, without carrying this example further, that 
it will be impossible to make up the required ampere- 
turns by any spool winding, and compound winding is 
entirely out of the question. The use of & compound 
winding on a machine is to supply the extra ampere-turns 
required at full load, to make up for the “C R drop" in 
the armature and the increased density in the magnetic 
circuit. 

The mechanical design of the machines at once imposes 
a limit to an increase in speed, which would also be 
inadvisable from an electrical standpoint, on account of 
sparking troubles, resulting from the high frequency of com- 
mutation. If new machines are to be constructed (which is the 
only satisfactory solution to the problem), the writer would 
recommend that they should be of the multipolar type—a 
four-pole design being preferable. By adopting this type, 
the reactance voltage of the coils undergoing commutation 
may be made so low that the machines might easily stand 
25 per cent. overload without sparking. The armature 
should be of the slotted type, with а multiple-circuit 
winding. There should be one turn per commutator 
segment, and the conductor should have a section of about 
0:042 square inch, four conductors being placed in one slot. 
The nuraber of poles should be а multiple of the aumber of 
slots. In the present case the number of slots should be 
divisible by 4. The average “pitch” of the winding should 

* The rate of increase of M with regard to E will depend on the 
initial stage of magnetisation and qua'ity of material constituting the 
magnetic circuit, At high densities leakage will modify very consider. 
ably the resulta, | 
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TABLE A. 


| 
1, IL. 


II. 
Density in kilo- Am 


IV. Vi VI. 


re · turns per 


à ; lines per inch of magnetic; Length of magnetic : 
Part of maohine. Material. square Eh рз Vid path, in ches. Ampere - turns required. 
From То From To 
—— |e ee | | pm eee es — 
: | „li- d,“ dj — d. 
Armature ............ Sheet iron or steel 70 75 15 16 5 Зас AU E —.. *xColumn IV. 
| 4 x uuuu ber ot pol. | 
Teeth  .............. Ditto 110 120 25 150 Length of tooth Column У. x Column IV. 
Air. gap Air 35 45 — — Radial depth of gap 513 DL. 
Magnet core Cast steel or wrought iron 60 89 19 52 Lengi о tole Length F pele x Column IV. 
47 dai dy- d; r 
S Cast steel | 60 15 19 25 “шшш uf ека "с^ Column IV. 
: Cast iron | 55 55 @0 190 Ditto Ditto 


— 


* «d, = diameter of core at bettom of slots; % = internal diameter of core. The rule cau be put into auother form; thus 


average circumference of core disc: 
2x number of poles 


+ This formula gives the ampere-turns required for the air-gap direct. D- density in kilo-lines per square inch, and L=radial depth of 


gap in inches. 


f dz external diameter and d, internal diameter of yoke (assuming the circular form) ; or the rule may be put 


average cireumference of yoke 
2 x number of poles 


—— ——— —— — — ̃ꝓ — — 


h Й where c is the number of face conductors. If 


t'ere le 160 conductors on tho armature, the average 
pitch will be 40 and tho front pitch should bo 21 
:nd the back pitch —19 The number of turns in 


series botween the brushes will bo : since there are four 


} aths through the armature. Tho armature coro should bo 
worked at a density of 70 to 75 kilo-lines per squaro inch, 
and the teeth should be proportioned that the tooth density 
is of the order of 110 to 120 kilo-lines per square inch. 
The density in the air-gap should be from 35 to 45 kilo- 
lines per square inch, an average value, of course, being 
taken which will correspond to the saturation of the 
teeth. The accompanying Table A may be of use in 
designing. The leakage factor will be from 1:15 to 1:2 for 
a four-pole design, and an average value should be taken. 
The total ampere-turns needed per pole will be found by 
totalling the various quantities in Column VI. The current 
for the shunt excitation would be from 3 to 5 per cent. of 
the total current generated. In making calculations for 
the spools, overall dimensions will have to be assumed from 
which the mean length of one turn may be estimated. 
The following formula, which the writer has found to be of 

great service in spool calculations, may then be applled : 
am pere-feet\ ғ 
i 

W=. 1,000 


watts 


in which W = weight of copper in the spool in pounds; 
ampere-feet = ampere-turns x mean length of one turn (in 
feet) ; 
watts = watts consumed in tho spool at 20deg. C. 


An example will best illustrate the application of thie 
formula. Suppose that tho total of Column VI. comes to 
4,000— ic, 4,000 ampero-turns per spool are required. 
Assume that the mean length of ono turn із 2°. Then 


lar Ge x 2) — 64 
1,000 1,000 
Assumo that tho spool has a radiating surface of 200 square 
inches, and after due considerations, as to ventilation, it is 
decided to permit 0 6 watt per rquare inch of radiating 
surface. 

Therefore, watts = 200 x `6 = 120 per spool. 


Oh OF че. 


- 


Hence, 


The length of wire may be estimated from the dimen- 
sions, and the weight per thousand feet can readily be 
calculated. A reference to a wire-gauge table gives the 
size of the wire, and this must be checked for the 
required number of ampere-turns. For the methods 
followed in the calculation of the reactance voltage, such 


works as those of Mossrs. Parshall and Hobart should be 
consulted. (See “Electric Generators, р. 175, anid “ Traction 
and Transmission,” vol. iv., p. 143.).—A. Dover. 


Answer to No. 616 (awarded 78. 6d.).—Tho . voltage 
obtained from any dynamo depends on the number of 
conductors on the armature, and on the spced of rotation 
and on the strength of field (from the fundamental principle 
discovered by Volta that a difference of potential of one volt 
was obtained at the ends of a wire when that wire cut 
105 C.G S. lines of force in one second), consequently to 
obtain 120 volts out of the 65-volt dynamos referred to in 
the above question, either the speed will bave to be almost 
doubled, or else the armature core rewound with twice as 
many conductors as there are оп at present. The field could 
not be strengthened to obtain the necessary increase in volts 
owing to the heating of the field coils and the saturation 
of the iron. As no mention in the question is made as to 
the present speed of tbe dynamos, we shall have to assume 
some speed. Supposing that the speed is about 400 revolu- 
tions per minute on full load, then possibly this speed could 
be increased to about 750 revolutions per minute if the 
machines are belt driven by altering tho size of the 
pes This would be the best plan if it is possible, 

ut if it is not, the armatures will have to be dis- 
mantled and rewound with double the number of 
conductors of about half the present sections! area of 
copper, as tho current for tbe same kilowatt output will 
be practically halved at 120 volts. This alteration to the 
conductors will necessitate doubling the number of turns 
per section, as is shown diagrammatically in Fig. 1, the 


0 
Y 


Fic. 1. 


2 Y IH PII SICT:C2 
3 I4 2227.21 


2: 
Teed Te. 


ват en boing used again. As the fell windings 
will have to bo rewound to suit the higher voltage, it is 
posible to compound wind tbem, and it will be advisablo 
to do so if the dynamos are for lighting purposes and not 
for battery charging, as is explained later on. To find out 
tho amount of series and shunt windings required, satura- 
tion curves should be made on the present 65-volt dynamos 
as follows: Run the dynamos up to the normal speed, and 
then, by means of an adiustable rheostat in series with 
the shunt winding, alter the strength of the field, and 
note the corresponding changes in the volts at the 
dynamo terminals. By taking two tests—(1) at full 
load, (2) at no load—curves can be plotted as shown in 
Fig. 2. From these curves it is seen that to obtain a 
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terminal voltage of 60 volta, 4,000 ampere-turns are 
required at no load and 5,000 ampere-turns at full load, 
showing that the shunt winding must be wound for 4,000 
ampere-turns and the series winding for 1,000 ampere- 
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А. Т. = AMPERE TURNS PER MAQNET LIMB. 


1,000 2.000 3,000 5,000 · 


Fic. 2. 


4.000 
Um 


turns—of course, the actual number of ampere-turns are 
assumed and are only used for the sake of clearness—and if 
the armature is rewound with double the number of con- 
ductors, with the same ampere-turns the terminal voltage 
will be 120 volts instead of 60 volta. 


The following formule can be used for calculating the 
number of turns of shunt and, series winding, eto. 
Assuming that the ordinary type of wooden flanged former 
is used as is shown in Fig. 5, tbe area of shunt wire 


., 00028 x mean length of one turn x ampere-turns per limb 
56 x volts across one limb 


length of winding 


Number of turns in one layer = ———2-—— — 795. — 
. covered diameter ef wire 


depth of winding 


Number of la f — 
ii Vers = covered diameter of wire 
Total number of turns on each former =z x y =z 


Resistance (in ohms) of each former (hot) = 
‘000028 х 2 x mean length of one turn x number of formers 
36 x area of wire 


Weight of wire on each former = ‘32 x z x mean length of 
One turn x number of formers x area of wire = lbs. 

The sectional area of the series winding should be such that 
the current density does not exceed 1,000 amperes per 
square inch when the full-load current is passing through it. 

The total radiating surface — length of winding 

x peripheral length round the outside of the coil x the 
number of formers. 

The total heatiag on the shunt winding and series wind- 
ing combined should not exceed :6 watt per square inch 
of radiating surface. 

The advantage of compounding these dynamos lies in 
the fact that, when the shunt winding has reached its 
maximum temperature after a few hours run, the terminal 
voltage will be almost constant at all loads without any 
adjustment of a shunt regulating resistance. But if the 
dynamos are to be used for battery charging, the shunt 
winding must be made strong enough to give the full 
charging voltage alone without the series winding, as this 
latter would have to be cut out during the charging. A 
eompound-wound dynamo cannot be used for battery 
charging, because the battery will drive the dynamo as a 
motor, а strong eurrent passing round the series winding 
if the battery voltage happens to rise above the dynamo 
voltage.—P. 


BRIGHTON ELECTRICITY ACCOUNTS. 


Below we give an abstract of the statement of the above 
accounts for year ended March 31 last, on which date the 
capital expenditure totalled £466,746. 


Dr. REVENUE ACCOUNT. £ sd. 
Coal or other ful. eie o Ier eR rr EXER аЬ азаа 20,432 12 1 
Oil, engine-room stores, etc. ............................. ы 1,899 3 10 
Wages at generating station ................................... 6,26b 14 4 
Repairs and maintenance —é ꝛ . . . . 2,855 9 10 
Wages of linesmen, fitters, and labourers..................... 1,054 18 5 


Repairs of mains, etc. (£652. 158. 9d.), less 2627. 158. Ad., 
amount charged to Tramways Department for removing 


and overhauling maine . 25 0 5 
Repairs of transformers, meters, ete . . 1,780 19 0 
Outlay for rk 8-88 2,511 8 10 
Bedford- street storeyard .......... e — 191 14 4 
Public lamps—atreet installations. . . 7 9 
Attending public lampe, etmumᷣIuPUPꝑꝓꝑ P ll... 5,509 4 10 
// ]ð¹.¹ÜAu.u y ð a saa еа cela couke 1,243 13 11 
Salaries—engineer's department . dunes ds 5,091 17 3 
Collectors, Ө б. аео еен та 575 0 
Stationery and printing .....................................—... 9 
Registrar of stock, et —ꝛ-ꝛ̃ᷣ . . 2. 366 10 8 
General establishment charges . 311 12 0 

Han M 179 18 8 
Law ехрепвезв............................................ РИ 46 6 
Amount transferred to provide for bad debts ............... 158 17 6 

aoe 47,208 15 1I 

Balance carried to net revenue account. S cC 35,184 511 
: £82,392 19 10 

Or. £ sd. 
Bale of current per meter.......................... АТАЕВ 58.055 4 6 
,, ß 10, 351 17 5 
Tramwayoh e ãã3ꝗ . F 9,218 6 3 
Rentals of meters... . . . . . e нне 1.847 18 0 
Rentals of motors and fans . . .. 255 0 8 
Works este. өө 2,545 6 6 
Interest on cost of main . 45 0 0 
;)] Kl! ые ЫЗ 116 5 3 
Miscellaneous 2. "UN 2 3 3 

£82,392 19 10 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ s. d. 
Redeemable stooa··lnl.l.··lͥIU . 545,280 9 4 
Debenture debt e 59,605 0 0 
Premiums on stock issued ...................... . 14.760 10 4 
Floating liabilit ie . . .. 26,646 18 0 
Balance at credit of revenue account . 7.984 15 9 
Balance at credit of reserve fund. .............................. 5,606 11 3 
Surplus oii sem 64,605 2 7 

£500,487 5 3 

Cr. Assets. £ s.d 
Ospital outlay—amount expended for works 459,177 9 9 
( o ³ A obs ove T dean 1,577 15 4 

- Sundry debtors for current supplied......................-.... 51,456 7 1 
Other debtors ............. CCF 17 0 2 
Engineer's ad vanckdei % енна 50 0 0 
Cash in treasurer's hands. 1,230 11 10 
uj suut 8 7,198 1 1 

£500,487 5 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. unit 7,698, 806 
Public lamps ..................... 928,854 
Quantity sold4 Tramways ........................ 1,578,659 - 6,904,521 
Private consumers by meter.. 4,397,048 
Quantity used oa works 579,990 
Total quantity accounted for  ................— . 7,284,511 
Total quantity unaccounted for ii ẽ . 414,295 


Number of public lamps: 372 arc lamps, 1,419 incandescents. 


APPOINTMENTS VACANT. 


— 
LJ 


Resident Electrical Engineer, Leek Urban District Council, 
£150 per annum. See advertisement. 

Assistant to attend to electrical plant, Honley District Council. 

- Assistant for private plant in London, £2 per week. See adver- 

tisement. 

Engineer to superintend mainlaying. See advertisement. 

Superintendent of Electric Lighting, etc. The Crown Agents 
for the Colonies will receive applications for the appointments of (1) 
superintendent of electric lighting, and (2) assistant electrical engineer, 
under the Public Works Department of the colony of Lagos. Salaries 
£400 and £300 per annum respectively, appointments for two years’ 
service in the colony. Four months’ leave on full pay in this country 
at the end of each 12 months' continuous service if returning to the 
colony, and two months if not returning to the colony. Half salary 
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on the first voyage out, but on subsequent voyages full salary will be 
peid. Applications by letter, stating age and experience, and accom- 
panied by copies of not more than three recent testimonials, will be 
received һу the Crown Agents for the Colonies, Dowuing-street, 
London, S.W., ар to Oct. 7. The following reference should be 
quoted on the top left-hand corner of letter of application, M.1,751. 

Mechanical eer to superintend machinery, Oommissioners 
of 875 Port of Calcutta, Rs. 1, O00 per month, Oct. 15. See advertise- 
men 

Improver, as switchboard attendant, Coventry. 
Oot. 8, to Manager, Electricity Works. 

Junior Assistant Engineer, Aldershot. Applications by Oct. 10 
to F. Garside, Electricity Works. 

Clerk of Works, Heston and Isleworth, to superintend building 
of electric light station. Application by Oct. 8 to Mr. H. J. Baker, 
Town Hall, Hounslow. , 


Applications by 


LEGAL INTELLIGENCE. 


ELECTRIC TRAMWAYS TRUST. 


In the Vacation Court on Wednesday, before Mr. Justice Bucknill, 
thé petition of Mr. W. Bratby for the winding up of the Eleotric 
Tramways Trust, Limited, was mentioned, 

Counsel for the petitioner said that originally this was a petition for 
& compulsory winding-up order presented to Mr. Justice Walton on 
9th ult. His Lordship made an order continuing the voluntary 
winding.up under the supervision of the Court. He also directed the 
appointment of an additional liquidator to act with the existing 
liquidator. The petition, however, did not ask for a supervision 
order, and in accordance with the practice of the Court it was песев- 
sary to amend the petition, to ask for a supervision order, and to 
readvertise it. That had been done, and the petition now came on as 
amended. The company appearing and consenting, his Lordship made 
the order asked for, directing that the costs be paid out of the assets 
of the company. 


COMPANIES’ MEETINGS AND REPORTS. 


DICK, KERR, AND СО. 


The ordinary general meetiug of the shareholders in this Compauy 
was held at the Oannon-street Hotel on Tuesday, at noon, Mr. Claud 
T. Cayley presiding. | 

The Chairman, in moving the adoption of the report (which 
ap in our last issue) commented first on several items in the 

ce-sheet. He said the liabilities of the Company had been 
increased, owing to the absorption of the English Electrio Manu- 
facturing Company, Limited, works at Preston. The works had been 
taken over as a going concern, and as from March 31 last had been 
entirely under the management of this Company. Having drawn 
attention to the fact that since the last balance-sheet the directors 
had increased the reserve fund by £70,000, making the total reserves 
£161,559. 11s. 2d., he showed that, adding to this the carry-forward 
from this year of £35,544. 188. 7d., they had a total of £197,104. 
9s. 9d. On the assets side the capital expenditure had increased, 
due to the purchase of the works at Preston. Incidentally, he 
drew attention to а paragraph in the auditors’ report, which 
stated that the plant and machinery had been amply depreciated. 
Oontracts due for work, stock ef materials, eto., were in excess of last 
year ; but up to June 30 they held certificates from the various corpo- 
rations and companies amounting to considerably over £300,000, and 
these certificates were as good as cash, and since then most of this 
money had been received. Proceeding to discuss the question of the 
absorption by this Oompany of the English Electric Manufacturing 
Сошрапу, he stated that these works were capable of turning out the 
largest direct-current and three-phase generators yet designed, together 
with all sizes of traction and stationary motors, controllers, etc. It 
had been found necessary to make a large addition to the present 
buildings to cope with their present contracts, and they expected that 
the new buildings would be ready for occupation in about a month 
from now. He 1 it might be stated that since the brief period 
they entered the electric traction field they had comple and 
had in course of construction permanent way, overhead lines and 
cables, rolling-stock, and electrical equipment, generating plant, 
including steam engines, boilers, and generators, and general 
en 8 amounting, in round figures, to something like 
£7 500, . In addition to the home contracts which they were 
carrying out, they were at the present time enga in the con- 
struction and equipment of tramways in Mandalay, Singapore, Hon 
Kong, and Tokio, and they had also supplied machinery for an 
equipped important undertakings in South Africa, and had in hand 
important contracts in South America, Australia, and Canada. The 
home business included large contracts for machinery, permanent way, 
rolling-stock, and пре for London and various cities and towns 
in the provinces. Their works at Kilmarnock were fully employed in 
their own special manufactures, and were likely to be for some time to 
come. They were principally engaged in the manufacture of narrow- 
gauge rolling-stock, pointe, and crossings for portable railways, turn- 
tables, and apecial work for tramways. After a sympathetic reference 
to the late Prof. Sydney H. Short, who was the technical director of the 
English Electric ufacturing Ocmpany, the chairman passed on to 
say that the business of the Company had grown so much of late years 
that their offices at 110, Cannon-street had been found far too small. 
They had been fortunate, however, in securing offices in a new 


building in Abchurch-yard, a few yards from the present offices, 
which would meet all their requirements for some time to come. 
Their addrees, therefore, from Oct. 1 would be Abchurch-yard, 
Cennon-street, instead of 110, Oannon-street. The shareholders pro- 
bably had seen a paragraph in some of the papers to the effect that 
this Oompany was at the head of a combine which pro con- 
solidating several other concerns of a similar nature. e desi 

emphatically to state that there was not a word of truth in the 
statement referred to, and he trusted that the same publicity would 
be given by the Press to this denial as had been accorded to the 


statement in question. 


Mr. R. H. Prestwich seconded the resolution, which was carried 
unanimously, without comment. 

Mr. Claude T. Cayley having been re-elected a director, the election 
of Messrs. Richardson, Prestwich, and Lingard, who had been directors 
of the English Electric Manufacturing Company, to seats at the Board 
of this Company was confirmed. 

The proceedings closed with a vote of thanks to the chairman, 
directors, and staff, 


MERSEY RAILWAY. 


The half-yearly ordinary general meeting of the инен of this 
ag was held at Worcester Honse, Walbrook, ., on Tuesday, 
Mr. J. Falconer presiding. 

The Chairman, in пош the adoption of the report (vide last 
issue), referred to the electrification of the railway, which was com- 
pleted on May 4 last. He said that under their old system—steam— 
the greatest of all difficulties was that of ventilation. The condition 
of the tunnel now, as regarded atmosphere, was absolutely perfect 
and quite healthy. The temperature was equable, the air always 
fresh, and the old steam-driven fans which had to be kept going oon- 
tinuously had been replaced by lighter electrical fans, which onl 
required to be used occasionally, and which oodld sweep the whole 
tunnel in а very short time. Previously, the lighting of the stations 
was & source of considerable difficulty on acoount of the state of the 
atmosphere, but now they were brightly lighted so that anyone could 
read with comfort. The tunnel itself had also been equipped with 
electric light on both sides from end to end, so that anyone passing 
through it could see clearly where they were going. With regard to 
the train service, at the present time they undoubtedly provided 
the most speedy means of communication between the points 
served, and the comfort of the line generally could not, he thought, 
be surpassed. Ав regards the ay of the servioe—& matter 
which was mount in connection with such a line—he believed it 
to bo the safest means of transit in or about Liverpool or Birkenbead. 
It was too early yet to tabulate the figures or even to form a reliable 
estimate of what they would be under the new conditions. The 
accounts before them only represented two months’ working from 
the commencement of the new undertaking; but, so far as the 
receipts were concerned, it was gratifying to find that the tide had 
turned. For years they had had a steady ebb of their receipts ; but 
since the change there had been a steady flow. Не did not, how- 
ever, wish to mislead the shareholders by suggesting that d 
reached anything like the result hoped for—a result to of 
any value to the ordinary shareholders. As regards the working 
expenses, it was impossible from a few months’ operations, to arrive 
at any results which could be taken as an indication of what 
might be expected later on. Experience had satisfied the Board that 
electrical traction was undoubtedly the right method of кошы the 
railway, and they had every reason to believe that they would be 
rewarded by the results. Referring to the question of a connection 
between the Company's undertaking at the low-level station and the 
Cheshire Lines on the Liverpool side, he said that the Great Central 
Railway, which had had for about 18 years the power to construct 
such a connection, had in the course of this year applied to Parliament 
for a renewal of their powers. With this in view, the Board had 
obtained sanction to have inserted in the Bill special provision that, 
in the event of the line being constructed to connect the lines of the 
Cheshire Railways, it should be so constructed as to enable it to be 
worked by electricity—an important provision for the Mersey Com- 
pany should the Great Central Company resolve to carry out their 
powers, 

The report was unanimously adopted. 


ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS. 


The annual general meeting of the shareholders in this Company 
was 1 at Preston on Thursday last week. Mr. George Richardson 
presiding. 

The Chairman, in шой the adoption of the report, said they 
had had a very fair year, and orders had been received from almost 
all parts of the world, including Buenos Ayres, Hong Kong, and 
Rhodesia, while at home orders were in hand from East Ham, Burnley, 
Colchester, Swindon, Leicester, Bolton, Birmingham, and North. 
ampton, and other places. The works had been kept їп а very efficient: 
state. So far as the revenue account was 9 the profits for the 
year amounted to £19,426. 18s. 7d. after paying debenture interest 
and charging £5,096. 3s 9d. to depreciation, the net profit thus being 
£16,594. 14s. 11d. The directors proposed to carry £2,000 to the 
general reserve fund, and to recommend a dividend of 8 per cent., less- 
income tax, for the year, absorbing £12,000, and to carry forward: 
£5,426, 183. 7d. to the next year's account. This would make their 
reserve fand for depreciation on buildings, fixed plant, and machinery,. 
£10,500, and the additional general reserve fund to £6,000. Since 
their works were opened on March 23, 1899, orders had been executed 
to the extent of ,000. Referring to statements that negotiations 
had been entered into regarding the consolidation of the British elec- 
trical industry, and that Messrs, Dick, Kerr, and Co., who were 
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intimately acquainted with the Electric Works, Limited, were at the 
head of the movement, the chairman said he had heard of no such 
negotiation. The Company was in no way connected with Messra. 
Dick, Kerr, and Co. He denied everything leading people to think 
thet the Company was entering into any combination. 
not a particle of truth in the statements published. 

Alderman Copland seconded the motion, and it was adopted 
unanimously. 

À vote of thanks to the directors, manager, and staff for their 
services during the year closed the proceedings. 


There was 


DIRECT WEST INDIA CABLE. 


The report of the directors for the year ended June 30 last states 
that the net result of the year's working is a profit of £1,430, as com- 
ed with £4,789 for the previous year. This reduction in the 
ompany's income is chiefly due to the interference with traffic beyond 
Jamaica as the result of the recent decision in favour of the Cuba 
Submarine Telegraph Company in their suit with the West India and 
Panama Telegraph Company. An interim dividend of 3 per cent. has 
already be paid, and it is now proposed to make а further equal pay- 
ment. The amount to the credit of revenue account is £30,612. 
Otfers for the sale of debentures to the trustees were invited in 
December and June last, and £8,497 was paid for £8,500 of deben- 
tures, which amount has been written off capital expenditure. 


CAPE TOWN CONSOLIDATED TRAMWAYS AND LAND. 


The report of the directors for the period ended Dec. 31 last states 
that the final section of the Camps Bay Tramway Company, Limited 
(namely, the Kloof line) extending from the terminus of the Cape 
Town Tramway Company'a:system in Burnside-road down to Camps 
Bay, was opened on Nov. 10, 1902, thus completing the tramway 
system as originally designed. The total length of track now in 
operation is about 94 miles, and while the directors look forward to a 

rmanent increase in the traffic and receipts as the development in 

th the Oranjezicht Estates and the Cape Marine Suburbs proceeds, 
they have thought it advisable, during such period of development, to 
grant to the Cape Electric Tramways. Limited, a lease of this Com- 
pany's tramways for three years from Jan. 1, 1905, on mutually 
advantageous terms. The profit and loss account shows a credit 
balance of 2878. 


NEW COMPANIES REGISTERED. 


Hodge and Co., Limited. —Capital, £25,000. Objects: to adopt 
an agreement, with A. E. Hodge and G. W. Elliott for the acquisition 
of the business of gas engineers and contractors, and chandelier, gas, 
and electric light fitting manufacturers, now carried on by them at 
100, Hatton-garden, Е.О. | 

Electro-Post Railway Company, Limited.—Capital, £100. 
Objects: to construct, repair, maintain, and operate installations, 
cables, wires, and other works of every kind for the generation, supply, 
distribution, and employment of electricity for motive power, lighting, 
heating, or other purposes 

Tonyrefall and Gilfach Goch Electric Light Company, 
Limited.—Ospital, £3,000. Objects: to carry on at Tonyrefail, 
Gilfach Goch, and elsewhere in Glamorgan, the business of an electric 
light company, electricians, mechanical and general engineers, suppliers 
of electricity for light, heat, motive power, or otherwise, etc. Regis- 
tered office: 138, High-street, Tonyrefail. 

Whitehead Electric Supply Company, Limited.— Capital of 
£10,000. Objects: to carry on the business of an electric light com- 
pany at Whitehead, co. Antrim, and for adopting and carrying into 
effect an agreement between the National Electric Wiring Company, 
John McLaughlin, Alfred E. Wilson, Otto Weisener, and Alfred Hugh 
McKibbin. Registered office: 8, Garfield-street, Belfast. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Luton.—The Guardians invite tenders for lighting the new tramp 
wards by electricity. 

Manchester.—The Corporation require tenders for a 32-ton electric 
lift. Tenders by Oct. 5. 

Macao —The Colonial Office at Lisbon invi'e tenders for the elcetric 
ighting of Macao. Tenders by Oct. 21. 

Lisbon.—The Public Works Department require tenders for the 
public e'ectric lighting of Macao. Tenders by Oct. 21. 

Paris.—The Post and Telegraph Department, 103, Rue de Grenelle, 
require switchboards for telegraph aud telephone offices by 15th inst. 

Bucharest.—The Goveroment Railways require tenders for the 
installation of electric lighting and plant for their workshops. Tenders 
by Oct. 10. 

Pietermaritzburg.—Tenders are invited by the Natal Govern- 
ment Railways Electrical Department for additional plant for the 
power station at Pietermaritzburg. 

Dover.—Tenders are invited for au electrically swung bridge at 
the harbour. Tenders close in about 10 days. Particulars may be 
obtained from the Harbour Board. 

Swansea. —The Corporation invite tenders for the supply, delivery, 
fixing, and conneoting of ducts, troughs, cables, wires, street boxes, 
etc. Tenders by Oct. 31. See advertisement. 


| tram ways. 


Leeds.—The City Council invite tenders for one or two complete 
sets of steam or electrically driven surface condensing plant, Tenders 
to Mr. W. J. Jeeves, town clerk, by 9 a.m. on Oct. 7. 


Transvaal Colony.—The Chairman of the Tender Board, Pretoria, 
requires tenders for installing and working the electrio lighting of 
Potchefstrom for about five years. Tenders by Oct. 50. 


Franoe.—The Prefect of the Isére requires tenders for laying and 
working two tramway lines, about 49 miles. Tenders by 15th inst 
Particulars may be obtained from the Prefecture of the Department. 


London, N.E.—The Bethnal Green Borough Council invite tenders 
for clearing the slte of proposed electricity works. Specification may 
be obtained from the Borough Surveyor. Tenders by 4 p.m. on 13th 
inst. | 

London —The Directors of the Metropolitan Railway Company 
invite tenders for the erection of a repaimng shed and shops for 
electric rolling-stock at Neasden. Specifications, etc., after 5th inst. 
Tenders by 19th inst. 


Dublin.—The Port and Docks Board invite tenders for the supply 
of a 100-ton electric crane. Specitication can b: obtained at the office 
of the engineer to the Board, Mr. John P. Griffith, M.I.C. E., East- 
wall, Dublin. Tenders by Oct. 5. 


Blackpool. The Corporation invite tendera fo: the supply of are 
lamp carbons for the ensuing year. Specification, etc., may be 
obtained on application t» Mr. Charles Furness, borough electrical aod 
tramway engineer, Electricity Works, Blackpool. 

Liverpool —The Tramways Committee invite tenders for the 
supply of ticket punches from Jan. 1, 1904. Specification, etc., may 
be obtained from the General Manager, Corporation Trimways, 6, Sir 
Thomas-street. Tenders by 10 а.ш. on 14th inst. 


Gravesend.—The Town Council invite tenders for a generating set, 
pump and air compressor, etc., in connection with their electricity 
works. Particulars may be obtained of Mr. C. F. Melnnes, A. M. I. E. E., 
Electricity Works. Tenders by 10 a.m. on 5th inst. 


Manchester.—The Paving, Sewering, and Highways Committee 
invite tenders for laying underground telephone pipes, with other 
appurtenant works. Specification, etc., may be obtained at the City 
Surveyor’s Office, Town Hall. Tenders to the Chairman by Oct. 8. 


Grimsby.—The Corporation invite tenders for the electric lighting 
of the new buildings forming the extension of the police department. 
peel one etc., may be obtained from Mr. W. A. Vignoles, 

.I. E. E., Electrical Works, Doughty-road. Tenders by noon on 200 
inst. 

Shanghai.—The French Colony propose to instal motor-propelled 

Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
оп l'Office National du Commerce Extérieur, Rue Feydeau, 3, 

aris. 

Canterbury.—The Urban Sanitary Authority invite tenders for the 
supply of 2,220 yards of *4 square inch t c/c cable. Specification may 
be obtained from the Engineer, Electricity Works. Canterbury. 
Tenders by 10th inst. to the Town Olerk, Burgate-street. See 
advertisement. 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Each car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 


Salford.—The Tramways Committee invite tenders for the installa- 
tion of clectric light at their central car depót in Frederick-road, 
Pendleton. Specifications and plans may be obtained from the 
General Manager, Tramway Offices, 32, Blackfriars-street. Tenders 
by 5 p.m. on 19th inst. 

East Barnet.—The Urban District Oouncil will receive proposals 
for carrying out the provisions of their electric lighting order within 
the Council's district. Further particulars upon application to Mr. 
Henry York, the Council's surveyor, Council Offices, Station-road, 
New Barnet. See advertisement. 


Brighton.—The Town Council invite tenders for the (1) supply of 
steel girder tramrails, fishplates, etc.; (2) tramcars ; (5) points and 
crossings and other fittings. Specifications, etc., may be obtained 
from Mr. Francis J. Tillstone, town clerk, Town Hall, Brighton 
Tenders by 10.30 a.m. on Oct. 5. 


Barrow-in-Furness.— The Education Committee invite tenders 
for the electrical lighting of the chemical laboratory in the higher- 
grade school. Specitication, etc., may be obtained on application to 
Mr. W. Hutchinson, secretary to tne Education Committee, Town 
Hall. Tenders by 12 noon on 5th inst. 

Great Western Railway.—The Directors invite tenders for about 
90 tons of steel bridge girders and other steel and iron work of British 
manufacture. Specifications, etc., may be obtained at the office of the 
Engineer between the hours of 10 a.m. and 4 p.m. Tenders by Oct. 6 
to Mr. G. K. Mills, Paddington Station, London. 


London.—The Directors of the Metropolitan Railway Company 
invite tenders for the supply of electric lighting sundries and iron 
signal and telegraph wire and telegraph battery jars and zincs, 
G.P. wire, etc., during 12 months ending Oct. 51, 1904. Forms of 
application on and after 5th inst. Tenders by 10th inst. 


Johannesburg.—The Municipality require tenders for gas gene- 
rating plant or for steam generating plant and for motors or 
steam motors, with electric generators and accessories. Particulars 
may be obtained from the Town Olerk, Johannesburg, or from Messrs. 
Mordey and Dawbarn, 82, Victoria-street. Tenders by Oct. 19. 


Manchester.—The Tramways Oommittee invite tendera for the 
supply of a car-wheel grinding machine, radial-arm drilling machine, 
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planing machine, gap lathe, and other machine tools. Specifications, 
etc., may be obtained from Mr. J. M. M’Elroy, general manager, 
Tramways Department, 55, Piccadilly, Manchester. Tenders by 
10 a.m. on Oct. 6. 

London, N.—The Shoreditch Borough Council invite tenders for 
pulling down and rebuilding 3. Hoxton-square, N., to be used as 
stores for the electricity department. Specification, eto., may be 
inspected and bills of quantities obtained at the office of ‘Mr. J. Rush 
Dixon, A. M. I. O. E. Tenders to the Town Clerk's Office, Town Hall, 
Old-street, E. O., by Oct 6. i 

Swansea.—The Corporation invite tenders for (1) laying of 
permanent way, including rail bonding; (2) rails and fisnplates ; (3) 
` Steel tiebars, bolts, and nuts: (4) points, crossings, cast-steel curved 
rails, and special work; (A) overhead electrical equipment; (B) 
ducte, troagbe, cables, wires, section and other boxes, ete. Tenders 
by Oct. 31. See advertisement in last issue. 

King’s Norton and Northfield.—-The Urban District Oouncil 
invite tenders for the overhead construction of about three miles of 
‘electric tramway. Specifications, etc., can be obtained from the 
Council's engineer and surveyor, Mr. A. W. Cross, 25, Valentine- 
road, King's Heath; or Mr. J. H. Gadsby, 20, Victoria-street, West- 
minster, S.W. Tenders by 12 noon on 10th inst. 

London, 6. E. — The London County Council invite tenders for the 
supply, delivery, and erection in the electricity generating station to 
be established by the Council at Greenwich of four 5,000-h.p. vertical- 
horizontal steam-engines, each suitable for driving a three-phase 
generator. Particulars, etc., may be obtainel.at the County Hall, 
Sprivg-gardens, S.W. Tenders by 10 a.m. on Oct. 6. | 


London, W.C.—The Directors of the Savoy Hotel, London, invite 
tenders for the purchase of two Lancashire and two Cornish boilers, 
working pressure 150lb.; at present in use in connection with the 
electric lighting and heating of the Savoy Hotel. Further particulars 
ean be obtained at the offices of the engineers, Kincaid, Waller, 
Manville, and Dawson, 29, Great George-street, Westminster. 


Salford.—The Tramways Committee invite tenders for the supply 
aad delivery of planing, turning, boring, drilling, grinding, milling, 
screwing, punching, and shearing, and wood-working machinery, 

wer hammer, shafting motors, etc., at their central car depót, 

rederick-road, Pendleton. Specifications, etc., cau be obtained from 
es General Manager, 32, Blackfriars-street, Salford. Tenders’ by 

ct. 19. 

Oldham.—The Electricity Oommittee invite tenders for arc and 
incandescent lighting and power circuits in Greenhill station, com- 
prised in specification No. 9. Oopies of the specification, eto., can be 
obtained from the Resident Engineer. Specitications can be seen at 
the offices of Messrs. Kennedy and Jenkin, 17, Victoria-street, West- 
minster, S. W. Tenders to be sent to the resident engineer, Mr. S. 
Wilmott Newiugton, by Oct. 6. 

Birkenh —The Education Committee invite tenders for the 
wiring of the Laird School of Art in Park-road for electric light, and 
for extensions to the electric light wiring of the Holt School of Science 
and Art. Plans can be seen and specifications, etc., obtained on 
application to the borough electrical engineer, Mr. William Bates, 
AMLO. E., Electrical Engineer’s Office, Craven-street. Tenders to 
reach Mr. Robert T. Jones, secretary, Education Department, Town 
Hall, by 9 a.m. on Oct. 9 

Harrismith (South Africa).—The Town Oouncil invite tenders for 
the following electrical machinery and accessories f.o.b. and alter- 
natively erected in Harrismith, Orange River Oolony, South Africa : 
two water-tube boilers and one 25-kw and two 80-kw. steam alter- 
wators, with ejector condensers, switchboards, pipework, and other 
accessories. Specifications, etc., may be seen and obtained at the 
offices of Messrs. Mordey and Dawbarn, 82, Victoria-street. West- 
minster, S. WV. Tenders to Messrs. Webster, Steel, and Oo., 5, East- 
India-avenue, Leadenhall-street, London, E.O., by noon on 19th inst. 


Great Western Railway.—The Directors invite tenders for the 
supply of telegraph instruments, telegraph apparatus, copper wire, 
С.Р wire, eto., telegraph ironwork and tools, telegraph drysalteries, 
electric light carbons, incandescent electric lamps, iron rivets, bolts 


and nuts, etc., fishplates, and bolts and nuts for permanent way, and 


telegraph poles and yellow pines, etc., from Dec. 1 next to Nov. 30, 
1904. Samples, etc., may be seen from 6th to 15th inst., at the office 
of tbe Stores Superintendent, Swindon. Specifications, etc., may be 
obtained at the office of the Stores Superintendent. Tenders by 
19th inst. to Mr. б. К. Mills, secretary, Paddington Station, London. 
See advertisement, : 


RESULTS OF TENDERS. 


Tynemouth. —The contract for tho storage battery has been placed 
by the Corporation with the Electrical Power Storage Company, 
Limited. 

Metropolitan Electric Supply Compauy.—Tae compiny have 
placed an order with Messrs. Dick, Kerr, and Co., Limited, for eight 
500-kw. motor-generators. | 

Вехі. —The tender of Messrs. Babcock and Wilcox, at £528. 78., 
for pipework in connection with the new boiler for the electric light 
works has been accepted. | 

West Bromwich.—The tender of the British Insulated and Helsby 
Oables, Limited, in connection with the street-lighting scheme 1s 
recommended for acceptance. 

Preston. —The Town Council have accepted the tender of Messrs. 
Thos. Croft and Sons, Limited, for the erection of a chimney stack at 
the electrical pewer station for £911. 

Aberdeen.—The tender of Mr. James Leith, jun., amounting to 
£825, has been accepted for the making of the extension of the tram- 
way line from Whinhill-road to Holburn-street, 


‘installed, complete with all fittings. 


from a German firm. 


Sunderland.—The order for the storage battery for Ryhope Asylum 
has been placed with the Electrical Power Storage Company. · 

Brighton.—The Electrical Power Storage Company, Limited, of 
4, Great. Winchester-street, London, E.C., have received the order 
from the Corporation for the extension of their storage battery. 

Aberdeen.—The tender of the Olyde Structural Iron Company, 
Clydeside Ironworks, Glasgow, has been accepted for the ironwork in 
connection with the new car-sheds and workshops at Dee Village. 

Bath.—The Town Oouncil have accepted the tender of Messrs. J. G. 
Statter and Co., at £1,544, for extension of switchgear, subject to the 
provision of circuit breakers of the British Thomson- Houston mske. 

Manchester.—Edgar Allen and Co., Limitel, have received 
another contract from the Oorporation for the supply of their cast- 
steel points and crossings fitted with hardened cast-steel renewable 
centres for the tramways. 

Aston Manor.—The Council have accepted the tender of Messrs. 
Johnson and up Old Charlton, for motors of the following 
b.h.p :—enclosed: 50, 75, 100, 150, 200, 254 300; semi-enclosed, 
150, 200, 250, 500 ; open, 250 

Carlisle, — Messrs. Hemingway and Pitt, of Richmond and 
Vietoria-street, S. W., have secured the order for the electric lighting 
of the County and Station Hotel. Upwards of 500 lghts are being 
his same firm are ul so carrying 
out the lighting of the additional buildings at Richmond Union 
Infirmary, and the lightivg of Weir Bink, Teddington, for Mr. W. H. 
Phillips. 

St. Panoras.—The Borough Council at their last meeting, 
against the recommendation of their Electricity Committee, accepted 


‘a tender of the Western Electric Company at £6,683 for 56,100 yards 


of electric cables, although it was £700 more than a tender receive d 
It was urged that the money would be spent 
largely in wag-s for British workmen, and that the conditions which 
handicapped che British as against the foreiga manufacturer should 
not be allowed to operate to the former’s disad vantage. 

Whitechapel Union —The following tenders for the installation 
of the electric light in a section of the inficmary have been referred to 
the Electrical Standardisation Institution for report : 

J. Due and Sons, Limited, 146 and 147, Houndsditch, " 


JJ; Revue ea Ee hice ——— — ОРЕ 126 10 0 
Cecil Cooper and Co., 14, Gloucester-road, Kensington 195 10 0 
P. H. Allin and Sons, 50, Burleigh-street, Cambridge 157 0 0 
Cairns and Co., 91, Queen Victoria-street, E WO... . 147 0 0 
J. Bakewell and Co., 46, King William-street, E.O. ...... 120 10 0 
Ward Bros., Bevois House, 28a, Basinghall-street, Е.О. 165 0 0 
Peplar and Keats, 12, Market-place, Alexandra-street, 

rsd m5: ĩ ⁊ð 102 16 0 
Brush Electrical Engineering Company, Victoria Works, 

Bel vedere- road, 8. .............................. . 250 0 0 
Smeeton and Page, C3, Queen Victoria-street, E.U.......... 151 0 0 
Simmonds Bros., Limited, 4, 6, and 8, Ne wton- street, 

High Holborn... .................... e 5 199 0 0 
C. E. Zimdars, 327, Gray's inn- road, W. ... ... ....... 150 0. 0 
F. J. Coleby and Co., 7, Theyer-street, Manches ter- 

pp wh не d p 165 0 0 
Thompson Bros. and Co., 44, Oid Town-street, Plymouth 200 10 0 
Е. F. Heath, Sanders, and Co, 47, Dawes-road, Fulham, 

m T 200 0 0 
Mercer. Rance, an 1 00., 106, Iverson-roa1, West Hampstead 163 3 6 
Fothergill and Co., Limited, 55, Victoria-street, West- 

III ù eU .. cevaanwmeden ese eassaseds 2355 0 0 
J. Richmond and Co., L mited, 30, Kirby-street, Hatton- 

pardon, ELO. “.... 228 10 0 
Sherman, Redfern, and Muston, 16 and 17, Devonsbire- · 

square, ON Mm 217 0 0 
Sonété Gramme, 144, Gray's-inn-road, W.O. ............... 125 13 0 
W. О. Martin and Co.. 116, Victoria Dock-road, E. ..... 165 0 Q 
F. Troy and Co., 194-6, Finchley-road, South Hampstead, 

he ma E Tun 180 0 0 
Whittaker Bros., Limited, 204, Wolwerhampton-street, 

Dudley ße i111 Жр еН 155 0 0 
Electric Motor Supply Company, 54, Hound's-gate, 

Nottingham: "eM 159 0 0 
А. H. Marshall aad Co., 270, High-road, Leytonstone, E. 370 0 0 
Н. F. Joel and Co. and T. rotter and Sons, 44, South | 

Molton-street, W. . ум... База воа 143 0 0 
Hubber and Son, Sonth-streot, Exeter . 155 0 0 
May and Calder, 4, Newington-caussway, S.E. KE. 172 5 6 
Watkin Bros., Limited, West Bridge Works, Northampton 131 17 3 
Bromley snd Batstone, Buchanan-buildiogs, Holborn, E. O. 166 0 0 
W. G. Murrin, 111, Aslett-street, Wandsworth ............ 240 0 0 
R. Н. and J. Pearson, Limited, 141-145, High-street, | 

Notting Hill Gate: e азан авонро денна 174 0 0 
J. Wilson, Ferrier Works, North-street, Wandsworth ... 185 5 0 
Dudley Electrical Company, 53, High-street, Dudley...... 155 0 0 
W. 8. Wilson, 18, Derby-road, Watford ..................... 116 0 0 
Wells and Co., 56, Paddington-street, W............. ........ 165 0 0 
Н. J. Rider and Oo., 27, Chancery-laue, W. CO. 162 10 0 
J. E. Spagnoletti and Oo., Goldhawk-road, W. ............ 175 0 0 
Jackson Bros., The Laurels, Broadway, Plaistow, E. ...... 198 18 0 
Nunn, Watts, and Oo., 82, Mark-lane, Е.С. ............... 185 0 0 
J. A. M. Smeaton, 25. Victoria-street, S. W................. 112 0 O 
Smith and Holeman, 97, High-street, Peckham, S.E. ... 125 0 0 
W. Mackie and Co., 122 and 124, Golden-lane, E.O. ..... 19217 0 
H. E. Flood, 96, Geldeston-road, Clapton, N. E.... 188 5 6 
Johnson Bros., 168, White hapel-road, N.@. — .......... . 215 0 0 
Humphrey, Woodger, and Co., 45, Purves-road, Kensa 

Rise N Wo tracey. Teen (ö 8 276 11 0 
D, Assersohn, 20, Commercial-street, E. . . ... . . . . . 167 0 Q 
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Holyhead.—The Urban District Oounci! have accepted the following 
tenders for works and plant for electrie lighting: National Electric 
Construction Company, plant, mains, etc., £7,000; Meldrum Bros., 
Manchester, destructor, boiler, etc. 25,555, buildings and steam mull 
£3,000, erection of chimney £617, alterations to buildings, £290. 


Derby.— Edgar Allen and Oo., Limited, who recently took over the 
business of Askham Bros. and Wilson, Limited, have secured 
through the contractors (Messrs. J. G. White and Oo., Limited) the 
contract for the supply of cast-steel points with renewable centres of 
their imperial manganese steel and iron-bound crossings of the latest 
American type with renewable centres, also in their manganese steel, 
for the Corporation tramways. 


Wellington (N.Z.).—The Corporation have accepted the tender of 
Macartney, M'Elroy, and Co., Limited, for the new tramways, less 
the power-house, at £113,883. 19s. 7d., and that of the Electric Con- 
struction Company, Limited, at £26,956. 17s., being £24,611. 198. 
for supplies and £2,345 for erection of power-house. The sub-con- 
tractors to these contracts are: permanent -way section — rails, 
MacLellan and Ca, Glasgow; special work, Hadfields, Sheffield; over- 
head material, made specially for Macartney-M’Elroy ; poles, Stewarts 
and Lloyds; brakes, Westinghouse Company; gars, British Electric 
Car Company ; wire, J. A. Rochlings and Co.; cables and conduits, 
Oallender’s Cable and Construction Company ; trucks, Brill and Co.; 
motors, General Electrio Company. The power-house section—crane, 
Jessop and Appleby Bros.; steam-engines, Belliss and Morcom ; 
dynamos and motors, the contractors, Electric Construotion Company ; 
condensers, Korting and Co.; feed-pumps, Weir and Co.; economisers, 
Green and Oo.; superheaters, Easton and Co.; mechanical stokers, 
Erith’s Underfeed Stoker Company ; boilers, Daniel Adamson and Co. ; 
coal-handling plant, New Conveyor Company ; switchboard, the con- 
tractors, Electric Construetion Company ; steam piping, Aiton and Co. 
Six tenders were received for the contracts in globo, and were as 
follows: Dick, Kerr, and Oo., £170,560. 11s. 10d. ; Blackwell and Oo., 
£159,444. 2з. 14.; British Westinghouse Company, £157,054. 1le.; 
Brush Manufacturing Company, £165,984. 10s. 8d.; White and Co., 
£153,918. 4e. 3d.; Macartney, M’Elroy, and Co., £147,436. 5s. Ба. 
In all 77 tenders were submitted. 


BUSINESS NOTES. 


LIGHTING AND GENERAL. 


Fochriw.—The Postmaster-General has been petitioned for a local 
telegraph service. | | 

West Bromwich. —Application is to be made for sanction to borrow 
£1,000 for electric street-lighting. 

Stourbridge.—An electric lighting installation is to be provided at 
the workhouse at а cost.of £2,700. 

Radstock.—The Urban District Council have decided to apply for 
an electricity supply provisional order. | 

Reading.—The important question as to how the streets are to be 
lighted in the future is still undecided. 

Hackney.—Two extensions of electric lighting mains are to be 
made at а cost of £95 and £100 respectively. 

: ggouthgate.—Application is to be made by the Urban District 
Council for an electric supply provisional order. 

Hebburn.—A number of large arc lamps have now been erected in 
Hebburn New Town, and are lighted each night. 

Aston Manor.—The Urban District Council's electrio power and 
lighting station was formally opened on Tuesday. 

St, Marylebone.—An application from Post Office authorities to lay 
telephone wire pipes, etc., in various streets of the borough has been 
agreed to. | 

Dartford.—The Guardians have now decided to light administra- 
tive buildings to be erected as an extension to the present workhouse 
by electricity. 

Dundee Asylum.—Mr. Richardson, the city electrical engineer, 
has been asked to report regarding the supply ot electric light for the 
asylum from the town’s mains. 

Perth.—The question of the street-lighting will ghortly be discussed 
by the Perth Town Council. This year there is an increase of £500, 
owing principally to a large increase in the number of lamps. 

Brighton.—The municipal telephone service will start with 1,200 
subscribers, being double the number fixed by experts as the minimum 
requisite before the project was launched. Further applications are 
coming in daily. 

Dublin. — The formal opening of the new electric lighting system will 
take place this month. e transfer to the new Pigeon House station 
was made a week ago, and the whole 180 arc lamps were connected 
without a hitch. 

Kingston.—The infirmary sub-committee who were appointed to 
go into the at bak of electric lighting have been asked to submit their 
report as quickly as possible, and £1,000 or £1,100 will probably be 
wanted for extending electric lighting. 

Gravesend.—The resident electrical engineer in his last report 
estimates further sums required in connection with electricity and 
dust destroying, which, with amounts contemplated by the Electric 
Committee, and contingencies, amount to £5,100. | 

Whitehead.—The National Electric TUR Company have com- 
pleted their preliminary arrangements for lighting the town, and а 
prospectus is to be issued almost immediately. It is expected that the 
whole of the work will be completed within three months. 


schemes for supplyin 


Wireless Telegraphy.—So numerous have been the instanees in 
coastwise navigation in America during the pete year of the breaking 
away of barges from their tugs, that one of the 1 towing com- 
panies has decided to equip the tugs with a wireless telegraph system. 

Stock Exchange. — The Stock Exchange Committee have appointed 
Oct. 7 «ро settling day for Bournemouth and Poole Electricity 
Supply Company’s provisional certificates (fully and partly paid) for a 
further issue of 4,500 ordinary shares of £10 each, Nos, 22,501 to 
27,000. 

Littlehampton. — At Wednesday’s meeting of the ratepayers’ 
association the chairman introduced the subject of the introduction of 
the electric light into the town for discussion. The meeting decided 
that it would be to the advantage of the town if a company were 
introduced. 

Dundee.—The Town Council some time ago decided to lay out 
£15,000 on new electric cables and £10,000 on engines, dynamos, and 
work in the station, while a considerable sum is required to cover 
expenditure already incurred. It is therefore considered necessary to 
go to Parliament to get additional borrowing powers, probably to the 
extent of £70,000. 

Anglo-American Telegraph Со. — Тһе directors have resolved, 
after placing £6,000 to the credit of the renewal fund, to declare an 
interim dividend for the quarter ending Sept. 30 of 15s. cent. on 
the ordinary stock and £1. 10s. per cent. on the prefe stock, less 
income tax, payable on Nov. 2 to the stockholders registered on the 
books on Sept. 30. 

Islington.—In order to encourage an increased day load, the 
Electricity Committee recommend the adoption of the following 
sliding scale in the case of all electricity for motor power purposes 
consumed between midnight and 6 p.m.: for all units up to 2,000, 
2d. per unit; from 2,000 to 20,000, 14d. per unit; and from 20,000 
and over, 14. per unit. 

Removals. —Messrs. Edward Le Bas and Co., iron, steel, and metal 
merchants, have removed to Dock House, Billiter-street, E.C. The 
telephone numbers and telegraphic address of the firm will remain as 
before. Messra. Englebert and Oo., lubricant manufacturers, 44 to 
47, Bishopegate-street, E.C., have removed to 119-125, Finsbury- 
pavement, London, E O | 

London-Paris Telephone.—It is rumoured that arrangements 
are being completed whereby it will shortly be ible to obtain the 
use of the telephone between London and Paris during the night at 
half the present rates—:.e., at 48. per conversation of three minutes— 

rovided that a monthly subscription be taken for a period of not 
ess than six minutes per night. 

Bourne.—The Post Office telephone system is being installed in 
the town, and will soon be ready for operations. Already the neoes- 


| sary posts for overhead wires have been erected in that part of the 


town which the trunk line did not serve, and additional wires have 
been put on the trunk lines. There are over 20 subacribers for the 
service, which will be ready almost immediately. 


Abercanaid.—4A fire occurred early on Tuesday in the electrical 
engine-house of the Hills Plymouth Company at Abercanaid. The 
loss is estimated at about £1,000. Besides an engine for electric 
lighting, the building contained a pumping engine, which was not 
irretrievably ruined, but seven motors, one generator, some expensive 
belting, and various adjuncte were totally destroyed. 


Maidstone.—The Electricity Committee, in the last report, recom- 
mend thata flat rate of 44d. per unit be charged for the lighting of all 
ublic buildings, and that an average flat rate of 44d. per unit be argod 
or all premises where residenoes and shops are combined, and that 
they be empowered to expend the sum of £500 for purchasing motors 
a let out on hire. The matter has been referred to the Finance 
ommittee. 


Macolesfeld.—The Electricity Committee have been considering 
the borough with electricity, submitted 
Messrs. Enright and Co., Messrs. Crompton and Co., and the Briti 
Westinghouse Electric and Manufacturing Company. The first scheme 
is estimated at £26,000, the second £16,000, and the third £32,000. 
At their last meeting the committee decided to recommend Messrs. 
Crompton’s scheme for acceptance. 

Hamilton.—The electric light was formally inaugurated on Tuesday 
in the principal streets. Provost Keith switched on the new lights, 
66 in number, of the Bremner pattern. Provost Keith was presented 
with the bronze switch with which he turned on the new light, and, 
slong with Mr. Meechan, convener of the Electric Oommittee, with 
gold-mounted switches, suitably inscribed, aa mementoes of their 
services in switching on the temporary supply in February last. 

Wolverhampton.—The members of the Wolverhampton Trades 
Council last week paid a visit to the municipal electric light and 
power station, where they were shown round by Messrs. Howie and 

ickers (assistant engineers), Smith (main superintendent), Creascy 
(assistant main superintendent), Jones (draughtsman), Stubbe 
(assistant draughtsman), and Dudley (station superintendent). 
Afterwards refreshments were provided by Councillor Gough Allen. 


Leicester.—The electric lighting accounts for the half-year ended 
June 30 show a net profit, after paying interest on the capital of the 
undertaking, of £3,847. 6s. Out of this has been paid £2,545. 108. Id., 
the half-year's amount of sinking fund, leaving a balance of £1,301. 
15s. lid. The extension of the electric lighting station at the 
Aylestone-road works has been completed. Leicester’s municipal 
water, gas, and electric departments show a joint profit of £38,000 on 
the working of the past half-year. | 

Swansea,—We are informed that the difficulty which arobe some 
time ago in connection with the scheme for erecting an electrical organ 
in St. Mary's Parish Church is now practically settled, and Messrs. 
Norman and Beard are proceeding with the work, The sarveyor has 
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prepared a report on the lighting of the boundaries of the borough, 
Showing that 106 new lamps would be required, which would cost 
£318 and an expenditure of £304 a year. The matter has been 
deferred till the next half-year's estimates are brought forward. 
Greenock.—At Wednesday's meeting of the Parish Council a dis- 
cussion took place on а proposal that Smithston Asylum and Poor- 
house should be lighted with electricity. The sub-committee agreed 
to ask the Corporation to forego the guarantee of a minimum payment 
of 2500 per annum for 10 years on the understanding that the Parish 
Council would not 1 8 0 electricity at Smithston for lighting 
urposes, nor receive it from any other source during the same period. 
t was agreed by the Council to hold the matter over for a month. 


Agencies.—Messrs. James T. Donald and Oo., Limited, engineers 
and steel merchants, 35, McAlpine-street, Glasgow, have been 
appointed as the Bell Rock Belting Company’s sole agents for Scot- 
land, and will keep largo stocks of the company’s varions kinds of 
belting. Thomas Parker, Limited, electrical engineers and con- 
tractors, of Wolverhampton, have appointed Мт. Haley Hodgson, 
M.I. Mech. E., their representative for the city of London and district. 
The offices are at Mansion House-chambers, 20, Bucklersbury, Queen 
Victoria-street, London, E.O. 

Wallasey.—Tho electricity works capital account shows an expen- 
diture up to March, 1902, of £54,656, increased during the year to 
£63,179. Of this amount, £3,613 was repaid formerly, and another 
£1,784 during the year, leaving a total of £57,780. The year closed 
with £16.074 to the credit of the capital account, The year's revenue 
was £14 328, and expenditure, including £500 for depreciation and 
renewals, £8,478, leaving a шр of £5,849. Of this sum, £1,698 
went in interest and £1,784 in loan repayments, leaving a net profit of 
£2,336 in favour of the district fund account. 

Luton.—The electrical engineer in his last report, stated that from 
July 23 to Sept. 11. 1903, 13,378 units had been generated ; that an 
equivalent to 511 8-c.p. lamps and three motors of 6 h.p. had been 
connected, making a total of 117 consumers with 8,087 lampe and 24 
motors of 70 h.p. ; that the units generated showed an increase of 
71 per cent, over the corresponding period of last year ; and that over 
745 lamps and five motors were now being wired. The electric light 
is to be installed in the new tramp wards now in course of erection, and 
an estimate obtained for an installation throughout the infirmary. 


Para Rubber.—This year's harvest of rubber, which closed June 30, 
is estimated at 29,890 tons. This is only 108 tons less than that of 
the year 1901-2, which holds the record. Of this amount 15,261 tons 
went to Europe and 14,566 tons to America. As compared with last 
year this shows а decrease of over 500 tons in the exports to Europe 
and a corresponding increase in those to America. From the port of 
Manaos 16,600,0001b. went to Europe and 18,400,0001b. to the U.S.A. 
The corresponding figures for Para were 13,400,000 and 1,360,000 ; 
5,500,0001Ь. went to Europe from Iquitos. The stock on June 30 
amounted to 129 tons, and а large increase in the exploitation of 
forests is expected. 

Cardiff.—At the last meeting of the General Purposes Committee 
of the Corporation the Chairman of the Electric Lighting Oommittee 
said that the net contributions from the rates to his committee had 
been reduced to £1,818, The revenue balance on March 31, 1903, 
was £5,073, less £771 appropriated in aid of the rates and £995 instal- 
ments on loan fund account, There was consequently a net balance 
of £1,306. The loans repaid to the same period amounted to £11,042, 
and there was а reserve fund of £500. The summary of profit and 
loss account for the last five years was as follows: to March, 1899, loss, 
£1,067 ; 1900, loss, £1,794 ; 1901, profit, £9. 15s. 3d.; 1902. £1,117. 


11s. 4d.; 1902, £3,648. The credit balance on the five years yas, 


therefore, over £1,913. 

Wrexham.—The Town Council on Tuesday approved a scheme of 
extending the electric cables for increased public and private lighting, 
and instructed the electrical engineer to prepare а statement as to the 
approximate cost. It was proposed to place 41 aro, 6 Nernst, and 
7 incandescent lampe in the principal streets of the town, and to take 
away 10 Bray and 117 ordinary lampe. The cable will be laid solid 
in wood casing, and the centre of the town will not be disturbed, 
as there are plenty of spare ways under the present cables which will 
be utilised as far as possible. 
is 2,572, but the proposed new arc, Nernst, and incandescent lamps 
will have a candle-power of 83,615. The total current outlay for 
lighting is estimated at £932 as against £752 at present. Consider- 
able additional consumption from private persons is expected. 

Hammersmith.—Mr. G. Gilbert Bell in his last report draws 
attention to the fact that the provision of a complete arrangement 
for using the River Thames water for condensing purposes at the 
generating station, already referred to by us, and the extension of the 
supply mains to the northern portion of the borough, have been set 
to work. А new sub-station has been built in order to suppl 
the King’s Theatre. The number of new consumers connected is ОЗА, 
being an increase of 238 in the number connected during the previous 
year, and making a total of 1,224 consumers connected at the end of 
the year. The average number of lamps per consumer is now 48 8c.p., 
which shows a steady decrease, proving that most of the large con- 
sumers are now connected, and that new business is obtained from 

ivate houses. The number of units sold to consumers shows an 
increase of 277,586 over the previous year, and the maximum demand 
upon the works has increased by 144 kw. to 1,320 kw. 

London Gazette.—A receiving order has been made out in the 
estate of Thomas Williams, electrical engineer, 54, Bridge-street, 
Llandaff, lately residing at 13, Despenser-street, Oardiff, Glamorgan. 
A general meeting of the South Shields Electrical Engineering Oom- 
pany, Limited, will be held at the offices of Messrs. Strachan and Co , 
18, Grainger-street West, Newcastle-on-Tyne, on Oct. 50, at 4 p.m., 
to receive the liquidator’s report, showing how the winding-up of the 
company has been conducted and its property disposed of, to hear 


will be held at Olare-street House, Bristol, on Oct. 30, 1 
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any explanation that may be given by the liquidator. А general. 
meeting of the London United Tramways, Limited (in li аана), 
‚ at 
noon, for the purpose of having laid before the meeting the account 
of the liquidator, showing the manner in which the winding-up has 
been conducted and the property of the company disposed of, and of 
hearing an explanation thereof given by the liquidator. 

Keighley.—Last year’s accounts show that the consumers have 
grown from 92 to 155, and the number of units sold from 90,000 to 
137,000, or an increase of BO per cent. The coat of coal was less than 
the previous year, although nearly half as much more electricity has 
been sold. ere is а steady increase in the quantity of coal oon- 
sumed—viz., 1901.2, 732 tons; 1902-3, 750 tons—but the price 
averaged for the previous year 7s. 6d., and for the year under review 
only 7s. 2d. ; 51 per cent. more electricity was sold, but only 21 per 
cent. more coal was consumed. The loss of £461 last year has been con- 
verted, on working expenses only, into a profit of £168, so that the 
result of the working was £620 better than the previous year. The 
interest and sinking fund brought up the total cost per unit to 7°39. 
The average price obtained has been 3°66, so that, 5 every 
unit of electricity sold is sold at about half its actual cost, but with a 
steady increase in the sale of current this loss will be gradually 
converted into an actual profit. 

Portsmouth.—At the conclusion of Monday's enquiry into the 
Town Oouncil’s application for sanction to borrow £12,000 for tele. 
phone extensions, Mr. H. Percy Boulnois asked the town clerk (Mr. 
А. Hellard) to furnish him with a statement of accounts regarding the 
working of the Corporation telephones since March 31. The accounts 
of the undertaking from March 31 to June 30 show a profit on the 
working of the municipal exchange, after charging interest and 
sinking fund, on the capital of £25,500, the amount originally sanc- 
tioned by the Local Government Board. It was explained to tho 
inspeetor that only from April 1 have the Corporation began to give an 
effective exchange, and further it was stated the loss on terminals would 
not reach £50 at the present rate, whereas Mr. Robb stated that it 
would be nearer £150 than £100. The delay in the publication of 
the borough accounts is explained by the amount of work entailed 
in the auditing, printing, and revising. The accounts occupy 
about 220 pages, and have been in the hands of the printer for a 
month. Their publication is not р for at least a fortnight. 
The accounts up to March 31, which, however, only inoluded one 
month's actual working of the municipal telephones, and which were 
handed round at the enquiry, show that there was a balance to the 
committee’s credit of £25. 14s. 10d. The capital expenditure was 
£19,876. 17s. 3d., and at the end of the month there was £5,623, 
2з. 9d. in hand of the £25,500 loan sanctioned. 


Iron and Steel Institute.—It will be remembered that at the 
conclusion of the general meeting at Barrow-in-Furnees, Mr. Charles 
Kirchhoff, of New York, tendered, on behalf of the American members 
of the Iron and Steel Institute, an invitation to the institute to hold 
its next autumn meeting in New York. This invitation, which was 
endorsed by the American Institute of Mining Engineers, the American 
Society of Mechanical Engineers, the American Institute of Electrical 
Engineers, the Franklin Institute, and the American Foundrymen’s 
Association, was, on the motion of the president, accepted by the 
general meeting with acclamation. It is proposed that the autumn 
meeting shall take place in New York on Oct. 24, 26, and 25, 1904. 
After the meeting there will be an excursion to Philadelphia, Wash- 
ington, Pittsburgh. Cleveland, Niagara Falls, and Buftalo, returning 
to-New York on Nov. 10. During the trip night travelling will be 
avoided, and every endeavour will be made to obviate fatigue. The 
two Sundays will be spent at Washington and at Niagara Falls. The 
approximate cost of the stay in the United States is estimated at £25. 
For the convenience of members desirous of visiting the St. Louis 
Exhibition, arrangements will be made for a limited number to leave 
Pittsburgh for St. Louis and 1 reaching New Vork on the 
evening of Nov. 10. This trip will necessitate three nights being 
spent in sleeping cars, and the approximate cost will be £35. In 
order to carry on negotiations with the principal steamship companies 
so as to obtain for members the advantages of reduced rates, the 
secretary, Mr. Bennett Н. Brough, asks to be informed as soon as 
possible as to the probable number of members who propose attending 
the meeting. 

Motherwell —Mr. S. E. Britton, in his last report, states: 
„During the past financial year the number of consumers connected 
is 74, making a total of 164, being an increase of 82 per cent. The 
applications made during the year are equal to 12,915 8-c p. lamps, 
making the total connections 23,209, an increase of 125 per cent. 
The number of units sold is 291,247, an increase of 124, The 
consumption of light has increased 48 per cent., power 830 per cent., 
public lighting 15 per cent., which is an average increase of 74:5 per 
cent. The total cost of producing the energy sold is £1,548, 128. 8i. í 
revious year, an 


or 1:28d. per unit, and is, as compared with the 
ecrease per unit 


increased expenditure of £543, 15s. 2d., and a 
sold of 17d. per unit—that is, the cost per unit sold is 
15 per cent. lower than the previous year. e cost of attend- 
ing, repairs, and renewals to public lamps is £234. 9s., as 
against £343. 4e. 6d. the previous year; the decrease of £108. 
158. 6d. is due to the system of grouping incandescent street 
lamps. The total expenditure, therefore, is £1,783. 1s. bd., an 
increase over the previous year of £434. 17s. 7d. The income from 
private lighting is £1,467. 15s. 4d.; power, £589. 17s. 11d.; hire of 
motor and sundry receipts, £276. Os. 2d. ; public lighting, £2,001. 19s. ; 
a total income from all sources cf £4,335. 5s. 5d., an increase of 
41 percent. This is highly satisfactory, considering that the prices 
charged for private lighting and power were 20 and 25 per cent. lower 
than the previous year. The income provides a profit of 
£2,552. 4s., to which is to be added £12, 14s. (bank interest on 
deposit), making a total of £2,564, 198, to meet interest on loans 
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and sinking fund charges. The interest on loans amounts to £1,298. 
10s. ld., and the sinking fund £1,100, together a total of £2,398. 
10s. 1d.: this amount, deducted from the gross profit, leaves a net 
profit of £166. 7s. 11d. From these figures I hope the committee will 
clearly see the rapid strides the undertaking has made. It is satis- 
factory to note that, although the charges for private lighting and 
power were considerably lower than the previous year, the income is 
still more than enough to meet all charges against the revenue account. 
The financial result of this second year is such as should enable the 
Town Council to reduce the charges for light апі power. I recommend 
that for private lighting the charge be reduced from 4d. to 34d. per 
unit, small and intermittent users of power remain at 2d., and larger 
consumers of power be charged on a sliding scale—namely, 14d. for 
the first 5,000 units per quarter, 14d. for the second 5,000 units per 

uarter, and 1d. per unit for any further quantity per quarter.” Mr. 

ritton’s recommendation has been adopted by the Motherwell Town 
Council, and the prices are now 34d. per unit for light and 2d. to 1d. 
per unit for power, 


TRACTION. 


Ipswich. —The Town Council have decided to run а service of cars 
on Sundays. 

Rowley.—The District Council are taking steps for obtaining a 
loan for tramway purposes. 

Uxbridge.—The time for completing the tramway to Uxbridge has 
been extended to April, 1904. | 

Luton.—A special meeting of the Town Council is to be held to 
consider the tramway question. 

Connah's Quay.—The Urban District Council are supporting the 
scheme for a light railway in this district. 

Maidstone.—Tenders will be shortly invited by the Urban District 
Council for carrying out the whole work connected with the proposed 
light railway. 

Birmingham. —A Birmingham correspondent informs us that 
Mr. Baker has arrived iu the city to take up his duties as tramway 
manager to the Corporation. 

Pwllheli.—The Town Council are going to oppose the light railway 
scheme at the enquiry owing to the refusal of the promoters to divert 
the route во as to avoid Ala-road. 

Bexley.—The new electric tramway, six miles in length, from 
Plumstead to Bexley, was last week examined by the Board of Trade 
offioials, and was opened to the public yesterday (Thursday). 

Kirkoaldy.—The extension of the tramway system is being 
vigorously pushed forward. The extension will provide a circular 
route, with the addition of a line running west to the public park. 

Sunderland.—4A new car-shed and repairing shops were formally 
opened by the chairman of the Tramways Committee on Wednesday. 
The baildings have cost over £14,000, and taken two years to build. 

Perth.—4At a meeting of the Town Council on Monday a committee 
was appointed to carry out the reconstruction of the tramways for 
4 traction and to take steps to appoint an engineer to advise 
them. 

Croydon. — Memorials were presented to the Town Council at their 
last meeting and referred to committee for consideration urging the 
extension of the tramways to the borough boundary at Upper 
Norwood. | 

Calcutta Tramways Co.—The directors of the Calcutta Tramways 
Oompany, Limited, have declared an interim dividend of 2з. 61. per 
share (being at the rate of 5 per cent. per annum) for the half-year 
ended June 30 last, 

Electro-Pneumatic Signalling.—The Lancashire and Yorkshire 
Railway Company are introducing the Westinghouse electro-pneumatic 
system of signalling at the new station which is now approaching 
completion at Bolton. | 


Torquay.—The Town Council, who propose to adopt the Dolter 
surface-contact system owing to the narrowness of the streets and 
cheir consequent unsuitability for the overhead trolley system, have 
appointed a committee to confer with the company's representatives, 

Altrincham. —The tramway question was discussed at a ratepayers’ 
meeting last week with reference to a proposal to obtain a provisional 
order for a tramway to connect Altrincham with the southern tram- 
ways line at West Timperley. A poll is to be taken on the question. 

Bradford,—The question of the amalgamation of the Tramways 
and the Electricity Committee has been considered by a special com- 
mittee appointed for the purpose. Opinion was very evenly divided, 
and on the committee dividing the resolution to amalgamate was lost 
by one vote. 

Sonthampton.—The Board of Trade have sanctioned the new 
piece of tramway from Portswood дерё to the borough boundary. А 
sub-committee has been empowered to purchase а quantity of curve 
rails for the tramways, and the borough engineer is to make a report 
on the matter. 

London Tramway Employees.—4Arrsngements have been made 
by the London Central Council of the Social Democratic Federation 
for а meeting of the employés of the London United Tramways with 
the object of ‘* resisting the tyranny of your employers and improving 
your conditions of labour,” 

Macclesfield.—At the last meeting of the Council a letter was read 
from Messrs. Ashwell and Tutin, of Nottingham, with regard to their 
renewed tramway proposals, and the town clerk was directed in reply 
to ask them to first satisfy the Oounty Council with regard to their 
scheme, and then approach the committee. 

Heywood.—At a special meeting of the Town Council it was 
decided to give notice to the Bury, Rochdale, and Oldham Steam 


Tramway Company to sell all the tramways belonging to them in 
the Heywood borough to the Corporation. It is proposed to convert 
the system to electrical working when municipalised. 

Birkenshaw.—The tramway to Birkenshaw in connection with the 
Bradford city system has now been completed to the Half Way House, 
Birkenshaw, and a trial trip was run over it this week. The line, 
which is 1 mile 654 yards in Лес, leaves the main tramway to Tong 
at the junction of the Drighlington and Birkenshaw roads. 

Scarborough.—The work of constructing the electric tramways 
was to have been commenced on Wednesday, but the 5 are 
not yet complete, and it will probably be a fortnight before the work 
can be begun. Offices for the engineer (Mr. J. E. Edmundson) and 
his staff have been established in Scalby-road, and a start will be made 
at this poirt. 

North-Eastern Railway.—In our note under this hesding in our 
last issue we inadvertently referred to the motors with which the new 
corridor cars are being equipped as of the ''General Electric" type. . 
This, however, is a mistake. The motors and the equipment 
throughout will be of British Thomson-Houston make entirely, and 
not General Electric. 

London County Council —The traffic returns of the London 
County Council tramways for the week ending Sept. 26 show receipts 
at £11,054. 48. 1d., being an increase of £2,575. бз. 34d. when com- 
pared with the corresponding week in 1902. For the aggregate 179 

ays of the present year the receipts have been £260,121. 17s. 6d. 
This sum shows an increase of £41,481. йв. 11d. 

Johnstone.—Plans for the new electric tramways were submitted 
to a special meeting of the Town Council in committee. These show 
that Mr. Murphy, the promoter, has fixed the terminus at Hag-road, 
which is the boundary of the burgh, and only a short distance from 
Milliken Park. Mr. Murphy is to be again communicated with, 80 as 
to explain certain matters in connection with the undertaking. 

Belfast.—The City Corporation have received a report from Mr. 
Chas. H. Merz in regard to the 5 conversion of the city tram - 
ways to electric traction when they become the Property of the Oor- 
poration. Mr, Merz recommends the adoption of the overhead trolley 
system, and estimates the total cost of carrying out the scheme at 


8664, 621. Mr. Merz is now to be asked to prepare the necessary plans 


for preaentation to Parliament. 


Manchester-Liverpool Mono-Railway.—It is reported that 
this project is at present at a standstill. . After the Bill authorisin 
the line received the Royal assent on Aug. 17, 1901, the Monorai 
Construction Company was formed, and in due course a prospectus 
was issued to raise £2,000,000 of capital in £10 shares. The response 
of the pablic was not, however, such as to justify proceeding with 
the Su and the scheme, it is stated, is now in abeyance. 

Aberdeen.—Oolonel von Donop, R.E., on behalf of the Board of 
Trade, this week made an official inspection of the Ferryhill tramway 
track from the north end of Crown-street to Duthie Park. This part 
of the system has been open for some time, the traffic having been 
conducted according to temporary regulations suggested by the Board 
of Trade. Arrangements have been оре for the opening of the 
Torry пау from Palmerston-road to St. Fittick’s-road on Monday, 
Oct. 12. 


Dukinfield.—At the last meeting of the Town Oouncil a resolu- 
tion was moved opposing any extension of the tramways scheme in 
which Hyde, Stalybridge, Mossley, and Dukinfield are interested. It 
was contended that the present scheme was much too large, and 
until the Joint Board knew whether it would be a success or other- 
wise, it would not be right to embark on extensions outside the Joint 
Board's area. After a long discussion the resolution was carried by 
10 votes to б. 


German Tramway Deputatien to Glasgow.—Herr A. Stavenow, 
general superintendent Berlin tramways, and Herr A. Miinde, engineer 
and chairman State Railways, Berlin, were in Glasgow last week to study 
the city tramway system. They were particularly interested in the 
arrangements for the making and repairing of cars at the Coplawhill 
works of the tramway department, and also in the design of car in 
use at Glasgow. They also made very close inspection of the traffic 
arrangements, routes, fares, etc. 

Leeds.—The Tramways Committee have further considered the 
obtaining of powers to borrow £125,000 for the purpose of construct- 
ing the new lines authorised by the provisional order of 1902-3. These 
lines include extensions in York-road, Stanley-road, Domestic-street, 
Belle Vue-road, and Hyde Park-road, as well as the extensions to 
Bramley and Rodley, and the continuation of the line from Kirkstall 
to the city boundary at Horsforth. Nothing definite was decided, and 
the committee subsequently inspected the routes in question. 


Wigan.—A meeting of representatives of the Corporation and the 
Ince-in-Makerfield District Council has been held to consider the 
question of the leasing of the tramways. The meeting arrived at 
an agreement by which Wigan undertakes vo adopt the broad gauge 
and to equip for electric traction the lines from Wigan to the boundary 
of Ince at Amberswood, whilst Ince is to grant a 21 years’ lesse of 
the tramway in its township to the Wigan Corporation. It is expected 
that the work of constructing the lines will be commenced very soon. 


Additional Trafic Returns.—Anglo-Argentine, £2,223 increase ; 
Barcelona Ensanche y Gracia, £56 increase ; Barcelona, £1,015 decrease ; 
Brisbane, £141 increase (month of August, £11,736, increase £294) ; 
British Oolumbia Electric (month of March), gross earnings £10,362, - 
net income £2,658 ; Buenos Ayres and Belgrano Electric, £122 increase 
(month of August, £13,431, increase £555); Calcutta, £620 increase ; 
Oape Town (month of August), receipts £15,349, expenditure £8,696 ; 
Isle of Thanet Electric, £109 decrease; Mexico Electric (month of 
August), receipts £48,600 ; expenses, £27,900; Perth Electric, S157 
increase ; Port Elizabeth (month of August), receipts £3,875, expen- 
diture £2,309, | á | 


THE ELECTRICAL ENGINEER, OCTOBER 2, 1908. 


525 


Middlesbrough.—Ata meeting of the Corporation Streets Oom- 
mittee on Friday a letter was read from the Imperial Tramways Com- 
pany relative to the tramway extensions, and asking that a date be 

ed in order that the question might be discussed. The Town Clerk 
said there would be a meeting of the representatives of the Middles- 
brough, Ormesby, Normanby, and Eston authorities this week with 
reference to the establishment of an independent tramway system. It 
was decided that it would be advisable to hold this meeting of the 
authorities first. 

Cheshire.—A scheme is being promoted for the supply of electricity 
and power gas throughout Cheshire. In conjunction with the scheme 
it is intended to apply for powers to construct an electric tramway 
connecting Macclesfield on the one side with Hazel Grove and Stock- 

rt to Mancester, and from Macclesfield to Congleton, Sandbech, 

rewe, and Nantwich, with a branch line from Macclesfield, through 
Broken Oross, Henbury, Chelford, Kuutsford, to Warrington. The 
scheme will comprise tramways to open out inter-communication with 
all the towns in Cheshire. 

Norwood.—The question of the extension of the London County 
Council tramways to Upper Norwood continues to engage public 
attention, and was the subject of discussion at this week’s meeting of 
the Lambeth Borough Council. The following motion gave rise to a 
long debate: That this Council, having learned that a poll has been 
taken in the Upper Norwood postal district, and that a memorial has 
been presented on behalf of the Upper Norwood Ratepayers’ Associa- 
tion showing that three to one were in favour of trams running to that 
district, respectfully urge the London County Council to run a line of 
trams to Westow-hill, Upper Norwood.” 


Lewisham.—The tradesmen of Lewisham, Lee, and Forest Hill 
have prepared a memorial urging the Borough Oouncil of Lewisham 
to agree to the London County Council’s terms, and intimating that 
at the November elections only those candidates prepared to make the 
question of tramways the first consideration will receive their support. 
At the last meeting of the Borough Council the memorial was pre- 
sented, and a recommendation from a special committee to the effect 
that the Council should offer a sixth contribution to four schemes pro- 
posed by the London County Council was agreed to. The tradesmen 
attended in large numbers, and in their petition urged that trade 
follows the trams.” 

North Wales.—The promoters of the Flintshire electric tramways 
scheme have issued a map showing the proposed line of route Stsrting 
from Queen’s Ferry, the ling will run parallel to the Chester and Holy- 
head to Bagillt, and thence inland up to the town of Holywell ; from 
there through Halkyn and Northop on to the town of Mold, thence to 
the eolliery centre of Buckley, and down again to Queen’s Ferry, a 
circle in all of some 26 miles. There will also be a branch line from 
Flint and Northop. Тһе overhead trolley [system will be adopted, 
and both passengers and goods will be carried. TheJroute traversed— 
with the exception of the eight miles from Queen's Ferry to Bagillt— 
is at present devoid of railway facilities. 


Heokmondwike.—There have lately been numerous complaints 
about the unsatisfactory running of the tramcars through Heckmond- 
wike. At the last meeting of the District Council it was explained 
that when the ment was entered into the estimates were based 
upon a 76-kw. plant being sufficient, the company having reduced the 
limit to that figure from 150. Now, however, it was found that a 
250-kw. plant was required. The agreement provided for such a con- 
tingency arising, but instead of the company paving the extra price 
stipulated, they had made an offer which the Council regarded as 
preposterous. The latter body, it was added, were prepared to meet 
the company without insisting on the full advantage to which the 
agreement entitled them. 

Erith.—The following tramways are to be constructed at the earliest 
possible date, and Messrs. Hawtayne and Zeden will be employed as 
consulting engineers: (1) part of tramway No. 3, commencing in 
Bexley-road at the boundary of the parish of Orayford, at North- 
umberland Heath, by а junotion with the Bexley tramways along 
Бегох горо to the junction оѓ Queen’s-road and Pier-road ; (2) tram- 
way No. 2, along Pier-road ; (5) part of tramway No. 3, trom the 
corner of Pler-road oceeding in a southerly direction along High- 
Street, Ora ford-road. | and South-road to the boundary of the parish 
of Crayford ; (4) further part of tramway No. 3, commencing in High- 
street at the junotion of the new road through the Walnut Tree House 
estate, along West-satreet and Lower-road, to the intersection of 
Church-manorway ; (5) tramway No. 8, along the new road through 
the Walnut Tree House estate. 

Crewe.—Another effort is heing made to get the Town Council 
to undertake the provision of a tramway scheme for the borough. 
On the last occasion a public meeting decided against the Corpora- 
tion having anything -to do with it, and a poll of the ratepayers 
was taken with the same result. The London and North-Western 
Railway also opposed any municipal scheme. The promoters, how- 
ever, now believe that the railway opposition would be withdrawn 
if a less ambitious scheme than that originally proposed was pre- 
pared, and a requisition has been presented to the Mayor, signed 
by several hundred ratepayers, asking that another public meeting 
should be called to consider the question. The Mayor has inti 
mated that he will accede to the desire of the memorialists, and it 
is expected that in the meantime the views of the directors of the 
railway company will be made known, which will largely influence 
any future proceedings. 

Tramway Lifeguards.—At an inquest held in Sheffield in respect 
of the death of а girl run over а killed by an electric car on 
Saturday last, the jury expressed the desire to hear something of the 
lifeguards in use in the city. Mr. A. L, О, Fell, the tramways manager, 
was called, and stated that their original lifeguards were of wire, 
but they were not satisfactory. He was sent to Germany to enquire 


guard was almost universally adopted in Germany. During the past 
four months six or seven accidents had happened to cars fitted with 
the wooden lifeguards, and in every instance the person knooked 
down had been pushed on one side, the most serious casnalty being a 
broken arm. is was the first fatal accident with lifeguards of this 
pattern that had happened in Sheffield. The wooden guard was 
almost as satisfactory us any guard in use in Sheffield, and recently 
further experiments had been made with the drop gate guard.” 
The committee took means to secure the moet effectual guard, and 
were constantly making trials. 

Wallasey.—An abstract of accounts of the Urban District Council 
for the year ended with March last has just been published. A 
summary of the revenue accounts shows that whereas the year com- 
menced with a balance in favour of the district fund of £5,824, and 
£308 in favonr of the tramways account, the period under review 
ended with £17,793 in favour of the district fund and £2,806 in 
favour of the tram ғ вув fund. The electric tramways capital account 
shows that the expenditure up to March, 1902, was £97,902, which 
was increased dnring the past year to £120.503, showing at the end of 
last March a debit balance of £7,134. The revenne account states 
that the receipts from all sources daring the year were £31,474, and 
working expenses, inolnding £4,500 charged to depreciation and 
renewal fuad, were £23 694, giving a surplus of £7,780, which, added 
to £308 in hand at the commencement of the year, made a surplus of 
28,088. Of this sum, £3.772 went for interest on loans, £1,408 to 
the sinking fund (making that fund amount to 21,640), and £100 on 
loan charges, leaving a net profit of £2,806. 

Cardiff. — The engineers have beeu requested to report on the pro- 
posed extensions of the Orwys-road and Oowbridge-road tramway 
routes, and present estimates of the cost at the next meeting of the 
committee. Mr. Arthur Ellis states that the receipts from the electric 
tramoars during the last 54 months—yiz., from April 1—showed an 
inorease of £15.50) over the same period last year. It is announced 
that there will be a decreas; in the service of 20 cars for the winter 
months, beginning Oct. 1. Mr. Ellis has presented a long report 
dealing with the revision of the fares over the whole system. and а 
special meeting will be held to consider the report. А novelty will 
be introduced in Cardiff next week in the shape of an electrically- 
illuminated tramcar The car will be adorned with about 2,000 lamps, 
and the Tramways Committee decided that the fare should be 64. 
between the terminus on each of the different routes. [he innovation 
partakes of the nature of an experiment, апа the car will not be run 
upon more than one route on the same evening. The committee have 
been instructed to ascertain the probable income from advertisements 
on the cars. 

A "Tube" Casualty.—On Monday were published details of а 
fatality which occurred on the Central London Railway late on Thurs. 
day night last week. It appears that as a westward-bound train 
entered Notting Hill Gate Station at midnight & msn of the artisan 
class was seen to fall across the rails from the platform. The train 
was promptly pulled up, and the officials on making а search found 
the man lying in the invert, or narrow channel, which runs between 
thelines. А hasty examination showed that he was dead, though he 
had not been ipjured by the irain. A doctor who was summoned 
pronounced death to be due toa broken neck. The secretary of the 
Central London Railway informed a Press representative that it was 
practically impossible for a person to be electrocuted on the rails 
of the Tube, at any rate, near the platform. The walls opposite 
the platform were covered with wood, and only an electrical expert 
would know how to place himself on the lines so as to suffer from 
shock. Even then it would be necessary for the person to have his 
boots or clothing wet. In 999 out of 1,000 cases an accidental fall on 
to the line would result in no harm from shock. 

Brighton.— With reference to an enquiry which had been made as 
to the amount of capital which will have to be gradually written off 
on the completion of the Southwick power station, Mr. Arthur 
Wright has reported to the Lighting Committee of the Brighton Town 
Council that the original cost of the three tramway таш sets 
was £7,530, of which £205 has already been provided for by the 
sinking fund. In his opinion these sets would realise between £4,000 
and £5,000 if sold any time during the next five years. The evapora- 
tive condenser referred to in his previous report had been in use for 
seven years, and cost roughly £1,500. Of this, about £200 had been 
provided for by the sinking fund, and the balance should, in his 
opinion, be written off during the next three years. The 270 meters 
which Mr. Ohristie had reported as being obsolete, were of the 
Ohamberlain and Hookham aud Thompson types, and had been in 
use for about 10 years. The amount at which they stood in the 
ledgers was about £1,400, and this amount would, in his opinion, 
be at once written off, as they failed in selling any one of them after 

ublicly advertising same. The consideration of the report has 

n deferred by the committee, The same committee have had 
before them a report from Mr. John Ohristic, resident engiueer, stating 
that he found in actual practice that E efficiency could be 
obtained out of the м battery used in conjunction with the 
tramway supply if they added 12 more celle, which would enable them 
to take & much greater output from it, and maintain the full pressure 
to the tramways throughout the whole discharge. He had obtained 
prices from the Electrical Power Storage Company, who had at 
present men carrying out some alterations to the existing battery, and 
they stated that if they place the order with them while their men are 
here they would erect them complete, and let them fall under the 
terms of the existing contract, for the sum of £14. 11s. 6d. per cell. 
He recommended acceptance of this offer, and suggested that the 
capital to pay for this should be borrowed on the same terms as the 
existing loan, when the next enquiry was being held. The committee 
have resolved that the report be approved and acted upon. 


Control of Highways.—There was issued this week the report of 


into Continental methods, and he found that the wooden type of * the committee appointed by the Local Government Board to enquire 
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into the general condition and sufficiency of the roads in England and 
Wales, and to report whether any, and, if so, what amendment of the 
law relating to these matters or its administration is desirable in view 
of the various purposes for which the roads ‘now are, or shortly may 
be, utilised, and particularly whether any change of the authorities 
who have control over the roads or of their powers is required. The 
committee suggest that the maintenance and improvement of all the 
principal roads in a county should be p under the direct 
control of Oouuty Highway Boards representative of all the 
authorities having at present rights and powers with regard to 
main roads, Some roads, the committee remark, are of more than 
county importance, and their maintenance in the highest efficiency 
should be regarded as a matter of national concern under the immediate 
supervision of a department of the Local Government Board. That 
part of the report relating to tramways and light railways is, from our 
point of view, the moet important. It reads as follows: ‘' From the 
evidence which we have received, and from photographs placed before 
us, we have arrived at the conclusion that the presence of tramcars 
and light railway cars upon roads of inadequate width is the principal 
obstruction to the free passage of other vehicles upon such roads, and 
the main cause of any insufficiency of road accommodation which at 

resent exists. This condition of things ів, in our opinion, largely 
dis to the fact that the interests of through traffic have not in the 
past been sufficiently represented before some of the central autho- 
rities from whom permission to lay rails upon the public roads has 
to be obtained. Except uuder very special circumstances, such per- 
mission should, in our opinion, only be obtainable when the road is, 
or is to be made, of sufficient width to enable loaded wagons to 
pass freely on either side of the tramlines, Tramways and light 
railways are, or are intended to 5e, remunerative undertakings, 
and it does not appear to us unreasonable to require that the pro- 
moters of such undertakings should either leave to, or provide 
for, other users of the public roads sufficient road accommodation. 
Our recommendation is that it should be provided by Parliament that, 
except under very special circumstances, proved to the satisfaction of 
the sanetioning authorities, no tramway or light railway should be, in 
future, laid down upon any road which has not, or will not have when 
the works are completed, a minimum width of carriageway. The 
minimum width which we suggest is 33ft. if it is proposed to lay a 
double line of rails of ordinary gauge, and 27ft. in the case of a single 
line. It appears to us that even these minimum widths would be 
wholly inadequate in some DIM where the traffic is great. We 
8 t that such cases should be met by giving to every highwa 
authority a full right to appear and be heard before any tribunal whic 
is dealing with a pro to lay rails upon any road under the control 
of such authority. We further recommend that, inasmuch as the pro- 
moters of light railways have power to purchase lands compulsorily, 
they should, in districts where the roads are narrow and cannot be 
widened except at great expense, or are already congested with traffic, 
be required to exercise their powers and lay the railways on lands 
acquired for the purpose instead of upon the roads." 


w (N.Z.).— Elsewhere in this issue will be found a list 
of the tenders accepted by the Wellington (N. Z.) Corporation in con- 
nection with the tramway scheme for that city. Mr. W. R. Wright, 
the electrical engineer, who has charge of the scheme, has presented 
to the City Oouncil а long report on his recent visit to London, and 
in this he comments on the tenders which were sent in in responae to 
the Oouncil’s invitation. In the course of his report, which is 
condensed in the New Zealand Times, Mr. Wright explains that 
tenders were called for in globo aud in section. Tenders in globo 
included all the supplies апа constructional work асери the raw 
material for the permanent way. The following were the divisions of 
the sectional tenders : the supply of plant for the power station, the 
erection of the plant for the power station, the supply of certain tram- 
cars, the supply of rails, etc., for the permanent way, the laying of the 
raile, etc., for the permanent way, the supply of oables and overhead 
equipment, the erection of the cables and overhead equipment. The 
tender of Messrs. Macartney, M’Elroy, and Oo. for sections was ооп- 
siderably higher than the in globo, the difference being £8,671. 4s. 8d. 
In both cases they were high in the power-house section. Seeing this, 
he wrote asking if they would accept their in globo tender less the 
power-house. To this they agreed, and, further, they gave the Oor- 
poration the opportunity of 1 per cent. off the schedul 
order was placed before February, thus making a saving of £2,236. 
4s, 8d., plus 1 per cent. on £113,883. 19s. 7d., which is £1,138. 
16s. 9d. An alteration was made in the number of points апа 
crossings, which again reduced the tender by £411. 1s. 9d., making a 
total saving of £3,786. 5e. 2d. As to the tenders for the equipment 
of the 5 nine were received for the supply and erection 
and 12 for the supply only. After careful consideration on the part 
of the Advisory Hoard, they found they could not do better than recom- 
mend the committee to accept the tender of the Electric Construction 
Company, at a total amount of £26,966. 17s., being £24,611. 17s. 10d. 
forsuppliesand £2,346 for erection. Several alterations werdmade, which 
reduced the original tender to £25,255, showing a saving of £752. 128. Ad. 
In reference to Macartney-M’Elroy’s tender, says Mr. Wright, only 
one sub-contractor was mentioned—namely, the General Electric Com- 

y of America, As, however, the power-house equipment was taken 
from their tender, this firm was to a very large extent cut out. Messrs. 
Macartney-M'Elroy are not manufacturers, and after the order was 
placed with them they had to arrange with all the sub-cortractors, 
and found difficulty in getting a firm to take the cars at the price 
quoted. Before recommending the acceptance of their tender, how- 
ever, the engineer made a point of obtaining the names of several firms 
proposed as sub-contractors to Mesars, Macartney-M’Elroy for portions 
of the supplies, The works or manufactures from them were care- 
fully inspected. In the case of the cars, the works were visited. 
This was done to satisfy himself, not only as to the MORIAR 
but as to the quantity and quality of timber kept in stook. 
The order for this section was finally plaoed with the British 


rates if the 
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Electric Company, of Manchester. They аге а new firm, and do not 
carry so large а stook of timber as some other manufacturers, 
but turn out а really good car. Before leaving England arrangements 
were made for an inspector to visit the works twice a week to see that 
no green wood was used in the building of the cars. In the case of 
points and crossings,” Mr. Wright proceeds, ''Macartney-M'Elroy 
submitted two firms, Messrs. Hadfields, of Sheffield, and the Lorain 
Steel Company, of London and (works) America. These two firms ran 
very close, and our contractors seemed to be doing their best to bring 
th«m down. І allowed them some time and then told them to close 
one way or the other, and if the two were equal to give the British 
firm preference, This was not intended to be antagonistic to the 
American firm, for they have a very good reputation for this class of 
work, but was done with the feeling that our inspectors, who were in 
England, would be thus enabled to deal with this matter. Macartney- 
M' Tae me that they had placed the order with the Sheffield 
firm, who were a little below the American, and so had the ad vantage. 
The section of the rails, the engineer states, was altered a little, as & 
Standards Committee of the Board of Trade has been sitting to fix 
standard sections of rails for railway and tramway construction, These 
are just out, and Welli n is the first municipality to avail itself of 
this standard section. It will be of great advantage when ordering 
renewals, aod а farther supply of points and crossings, as the manu- 
facturers can now stock the standard sections. This 5 also 
applies to wheel tyres. The inspectors appointed by the Advisory 

ommittee are Mr. J. H. Woodward and Mr. Howard Smith. Mr. 
Woodward has had a very large experience of manufacture of all kinds 
of electrical apparatus, and is now engaged as a junior in the firm of 
Messrs. Preece and Cardew, the consulting engineers, and ів looked 
upon by that firm asa very able man. Of Mr. Howard Smith, who 
passes the permanent way, nothing need be said except that he is an 
ап authority in permanent-way material, and was eleoted chairman of 
the committee set up to standardise the rail sections for tramway and 
railway purposes. In concluding his report, Mr. Wright says that by 
dividing the contracts as scheduled instead of accepting them in globo 
a saving of four or five thousand pounds has been affected. Both tirms 
expect to falfil their contracts to time—that is to sy, the route 
between Newtown Park and the Government railway station will be 
ready for running in April next. 


PROVISIONAL PATENTS, 1903. А 


Верт. 21. 

20245. Improvements in or relating to electric rheostats, 

motor starters, regulators, and analogous electrioal 
apparatus. Robert Frederick Hall, 24, Temple-row, 
Birmingham. 

20949. Electric sparking device for exploding gas-engines, 
oil-engines, and vaporising engines of every descrip- 
tion. William Macaulay, 7, St. John’s-place, Larne, 
Ireland. 

20274. Improvements in and relating to electrical casing or 
conduits. Sir Hiram Maxim Klectrical and Engineering 
Oompany, Limited, Alfred William Hill, and James 
Harrington, Gillingham-street, Victoria, London. 

20285. An improved machine for the separation of ores and 
other materials by means of eleotromagnets. William 
Blackmore, 5, Eishopsgats-street Within, London. 

20291. Improvements in electric fittings, such as switches or 
the like, having combined insulating and oenducting 
portions.  Oharles Francis Ritchel, 55, Chancery-lane, 
London. (Date applied for under Patents Act, 1901, 
Oct. 13, 1902, being date of application in United States.) 
(Complete specification.) 

20301. Improvements in commutator brushes. The Morgan 
Crucible Company, Limited, and Charles William Speirs, 
4, South-street, Finsbury, London. 

20302. Improvements in commutator brushes. The Morgan 
Crucible M Limited, and Charles William Speirs, 
4, South-street, Finsbury, London. 

20903. Improvements in commutator brushes. The Mo 
Crucible сш Limi and Oharles William Speirs, 
4, Sonth-street, Finsbury, London. 

SEPT. 22. 

20337. Magnetic minder for iron ships. George G. Jackson, 
122, Upper Milton-road, Gillingham, Kent. 

20366. Improvements in coverings for insula 
wires and the like. 
Birmingham. 

20401. Improvemonts in eleotrie switches. Oharles Ernest 
Hunter and William Hodges Warren, Birkbeck Bank. 
chambers, Southampton-buildings, Chanoery-lane, London. 
(Complete specification.) 

20405. Improvements in the method of producing rapid 
eleotrical oscillations and system of devioes therofor. 
Frank Schrottke and Gesellschaft für drahtlose Tele- 


ting electrical 
Leopold Frank, 77, Oolmore‘row, 


graphie m. b. H., 6, Lord-street, Liverpool. (Complete 
specification.) 
20493. Improvements in the ventilation of dynamo-electric 


machines. Henry Metcalf Hobart, Oswaldestre House, 
Norfolk-street, Strand, London. 
20494. Improvements relating to sparkloss of oom- 
mutating dynamo-eleotrio machines, Franklin Panga, 
Oawaldestre House, Norfolk-street, Strand, London. 
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SEPT. 23, 

20435. Improvements in or relating to electric ignition appa- 
ratus for internal-combustion motors and the like. 
John Budge and Charles Edward Forman, 18, Hertford- 
street, Ooventry. 

20443. Improved electrical lamp: Emanuel Hermann, 5, Ourpora- 
tion-street, Birmingham. 

20450. Improvemonts in eleotric aro lamps. Frederik William 
Edward Schuer, 37, Olaremont-square, London. 

20497. Eleotric plant for the synthetical production of nitric 
products by means of discharges of electricity in 
gaseous mixtures. Joseph von Kowalski and, Ignac 

Moscicki, 40, Chancery-lane, London. (Complete spe:ifi- 


cation. ) 
SEPT. 24. 

20517. Improvemonts in and connected with the fixing of 
pulleys, electric wires, and such like to 
Oolin McCullum and James MoGruther, 154, St. Vincent- 
street, Glasgow. 

20628. Improvements tn electric switches. August Eckstein 
and Albert Julius David Krause, Peel Works, Adelphi, 
Salford. 

20547. Improved arm-supporter 
Heinrich Ehret II., 112, Potsdamerstrasse, Berlin. 
plete specification.) 

20666. Improvements connected with electric meters for 
indicating the maximum demand of current. Frederick 
John Beaumont, 173, Fleet-street, London. 

20569. Improvements in ог relating to pocket electric 
lighting devices, Lawrence Gunn Sloan, 6, Lord-streot, 


Liverpool. 
Germany. 


20572. An 5 electric induction devioe for medical 
and like purposes. Victor Reichenberger and Eugen 
Weiersmü:ler, 6, Lord-street, Liverpool. (Complete specifi- 
cation. ) 

20577. Improvements in or relating to magneto-electric 
machines or motors. Heinrich Hansen Knutzen, 111, 
Hatton-garden, London. 

SEPT. 25. 

20606. Improvements in multipolar dynamo-electric machines. 

John Henry Holmes, Portland-road Works, Newcastle-on- 
e 


for telephones and the like, 
(Com- 


20611. Improvements in dynamo-electric generators. Miles 
Walker, 7, Skerton-road, Old Trafford, Manchester. 

20683. Improvements in attaching electrical insulators to 
insulator brackets, Edward John Ohambers, 7, Staple- 
inn, London. 

20634. Improvements in attaching insulators to the tubular 
arms of telegraph and like poles. Edward John 
Ohambers, 7, Staple-inn, London. 

20635. Improvemonts in magnetic separators. Arthur Allan 
and Samuel Benton, 7, Staple-inn, London. 

20641. Improvements in telephone selective systems and 
apparatus therefor. Noble Samuel McKinsey and Anton 
R. Nelson, 36, Ohancery-lane, London. 

20045. Improvements in arc lampe. William Tichborne Upton, 
John Edward Elliott, and Hubert Bevan Pratt, 11, 
Southampton- buildings, Chancery-lane, London. 

20655. Process for the electrolytic production of metals of 
the earthy alkalies, and more especially of metallic 
calcium, William Edward Evans, 27, Chancery-lane, 
London. (Elektrochemische Werke G. m. b. H., Germany.) 
(Complete specification. ) 

20658. Improvements in or connected with overhead trolley 
lines for electric traction. Alexander George Ionides 
and Alexios Oonstantine Manuel, 4, South-street, Finsbury, 
London, 

20602. Improved moans for guiding the trolley wheels of 
tramway vehicles at the junctions in overhead con- 
ductors. Arthur Henry Holmes and Henry Walter 
Holmes, 111, Hatton-garden, London. 

SEPT. 26. 

20685. Improvements in electrical resistance furnaces. William 
Simm and Thomas James Denny, 29, Great Géorge-street, 
Westminster, London. 

20691. Improvements in or relating to the cells of primary 
batteries. Albert Joseph George, 33, Hatton - wall, 
Hatton-garden, London. 

20700. Improvements in trolley electric tramways. George 
Hall, 4, Oorporation-street, Manchester. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct. 15, 1908. 
1902. 
14112. Miners’ electric lamps. Prested. 
90955. Morse telegraphs.  Ducretet. 
20571. Alternate-current motors. Fynn. 
20573. Alternate-current motors. Fynn. 


23991. Apparatus for electrically igniting miners safoty 
lamps. Best and Ackroyd and Best, Limited. 


| 
20887. 


(The Flektricitäts - Gesellschaft Hydrawerk, 


Signalling apparatus for electric railways. Sheehy. 
safety 


23022. Apparatus for eleotrically igniting 
lampe. Best and Ackroyd and Best, Limited. 
23255. tus for use in electric telegraphy or the like. 


Jacobs and Nicholson. 

. Main and branch electric switches. Ewart. 

. Brush-holders for dynamo-electric machines. Carolan. 
(General Electric Company.) 

. Driving mechanism for use in connection with electric 
train - lighting systems and for other purposes. 
Bousfield. (Gerdes.) 

94865. Insulating substances for cables, wires, and other 
electrical devices. Pilkington and Ormandy. | 

. Electric controllers. Middleton and Smith. 

. Systems of electrica] distribution. Oarolan. 
Electric Company.) 

Gas or electric light brackets applicable for bakers' 
evens. Gillard. 

Casing for supporting the effective iron rings of 0100- 
trical machines.  Laschet. 

1903. 

Means for transforming electric waves applicable to 
wireless telegraphy and the like. Braun. 

Dynamo suspension gear for use in connection with 
oleotric lighting for railway carriages and 
the like. Electric and Ordnance Accessories Company, 
Limited, and Hall. 

17666. Means for determining the action of Rontgen rays. 

Holzknecht. 


(General 


15538. 


` COMPANIES’ STOCK AND SHARE LIST. 


Name. g^ mE Last price 


Commereial and Industrial.— £ 8 
Alliance Electrical Oo., 5 per cent. Oum. Pref., Nos. 1-70,000 1 .. 4-4 
Aron Electricity Meter p.c. Cum. Pref. Shares, saad 1% et 
British Insulated and Helaby Cables, Ord.,1-100,000...... . 64-7 
per cent. Cum. Pref., 1- 000. 3 5 .. 553 
— —— 44 per cent. Mortgage ‘Debentures .............- 105.1 
Brit T 0 Houston Co., 44 por porn lst Mort. Deb. 100 


eevee e sauce „„ %% %% „ %%„„ „„ „6 „„ „„ „6 „ „ eee 


hr y наа воан i slo 
- 4 per cent. Mortgage Debenture Stock .......... . 100-1 
Brush Electrical eering, Ordinary, Noa. i 106,731.. 3 ni 
— Non. Cum., 6 per cent. Prein .. oe Hh 
— it per cent. 1st Debenture Stock ................ 10 .. 391 
AN per cen cent. and Debenture Stock ................ 100 85 
Callender's ble, Debentur es 100 106-110 
5 t Pret. **99*00000000095000002099209095092209090 5 өө py 
—— per CONG Tree oe x 
eee, 5 5 — % 
——5 cent. Debentures .......................... 100 .. 100-1 
Bdison Swan United, A" Shares, 1-99, 111.3 i 
— “© А” Shares, 01-017,130 ........ 5 — 
5 cent. Debentures .......................... 100 .. 
——— 4 per cent. Deb. Stock, Red. .................... 100 .. 72.7 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 . lili 
7 per cent. Cumulative Pref. .................... 3 . 971 
4 per cent. Perp. lst Mort. Deb. ................ 100 „ 101 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, до, 100 .. 90-95 
General Blectric Compan (1900), 5 cent. Oum, Pref... 10 .. -10 
4 per cent. Ist Mort. Deb. Stock ................ 100 .. -100 
W. T. Honley's Telegraph Works, Ordinary .............. 5 .. 14-15 
per oent. ens 5 — E. 
per cent. Dobent uren . 00 .. 108-1 
India Rubber, Gutta ошм and Telegraph Works errr 10 .. 103.103 
4 per cent. Debentures mess 100 .. 100-1 
Parker, Thos., Limited, О носна ав RO. сеа Up 
Telegraph Construction and {епалое................ 12 .. 
5 per cent. Bonds ............................ . 100 . 100-103 


Electric Lighting and Supply.— 


& Greenwich District Она e 101.09 "S е 
cent. Deb. Stk. Certa., Red. .... 100 = udih 
Bournemouth and Poole, Ordinary .....a.....c.ccccccsse 10 .. шу 
——— 44 per cent. Cum. Prel., 5,000 3 — 10 — 11 
—— 6 percent. Cum. Second iret, 15,001-22,500 .... 10 .. ell 
Pe — 4 bat) Шоно Light, g^ к. кей... „ : 10) . 105-1 
m ley en ectric and Power per cen 
В „шш K. Red i td "m 10210 
rom and Kensington, Ordinary .................... аә 
cent. Preferenoe .......................... 5 „ юго 
Caloutta | ectric 257001 0.800 P „Ordinary, Nos. 1-40, 000. 5 — -74 
— Nos. 20 гооовооооозозововпоооооввоооеоо в Жый 1-8 e 
Cambridge Electric Supply Company, Ltd., : £10 Ord. .... a = 1 
Central Electric tod a, К La. 4, е беп. Guar Deb. Stock 100 .. 107-11 
Charing 4j pe Nos, —Á— ТИР АЕ 5 .. e. 
— сн бшш Prat, 4. Gi dud 1-40,000 6 .. 
— per cent. Debenture Stock, v. Certa.).. 100 104-106 
Chelsea тесе АЗА FFF б >. 
— cent. Dobent ure 100 .. 111 
City ot on, hn 10 .. 11 
6 per cent. Cumulative Pref. .................... 10 .. 14 
— 5 per cent. Debenture Stock .................... 100 .. 122-127 
s perc cent. d Deb. Stk. edi Certa. (all pd.) 100 .. 102-106 
County of don an Pro (EKET EEE] ae 74 
—— 6 per cent. | Aet € nk 
— — f per cont, Cum. Рей о... АҢ Rd. 100 .. 1 
Edmundsons' Electricity Corporation, ,000.. 6 ~ 63-7 
——— 6 per cent. Cum. Pref. .......................... nm 64-63 
— cent. First Mort. Deb....................- 100 .. 107-110 
Electric Tractn. Co. ware Stock ad, con 6 a a 
5 per cent. Debenture Stock, Ret, .............. 100 .. 
Folkestone Electric 0 Sappiy, Ltd. Nos. 1-10,000...... 5 .. 
per cent. Deb. Stock, Red.. 100- 


Hove El lo БП Limited, Ord, 133,000 .......... b 
tab Lt., „Ltd., Ord., TANM 


поа Bick Red. —— 2 


БЕРЕР 


4 * 
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Amoun 
Name. patd, © Last peice. Name. e Last priee 
£ £ £ £ 
Kensington and кане and Notting Hill ........ 100 .. 105-106 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 .. -13 
Kidderminster and Dist. Elec. Lighting an Traction, Pret. 10 .. 93-104 6 per cent. Cm. Pt., 30 001-66,000 ee s sss. 10 wo 114-18 
London $ per оби, Prop. J CRASHES 8 в Hm е S per cont; Perpetual Debanture Bk 777. ш AA 10 
рег сеп ә e е „0 %% %% „ %%% é „%% %„„ „ „„ „„ „ „ „6 „ 0 955005229 ee uenos AT ав "AVUVULUUU о ооо оо ae es 
кет 1st Mortgage Debenture Stock, Red... 100 .. 100-102 ** A" per cent. Om. Pf, 140.0 „ — 00 u un 
Metropoli Огашагту............................ 10 .. 174-183 "B6 Per oen. Cm. Pl., 1-27,500 ............. . 6 us 
14 per cent. First М e Debenture Stock .... 100 .. 110-114 ——— per cent. Deb. Stock, Red. .......... ö q . 100 . 107-110 
34 per cent. Mortgage nture, Red. .......... 100 .. 97-100 Prov. Cert., all paid ............. LEO ena qa Vie 100 .. 99-102 
N valid di хе -Tyne Electric Supply, ойу. РЕЛЕ es 5 . 98.101 Саре Electric Tramways, Nos. 1-480,000 .................. | em -2 
rence.. 11 e 4 . . 100-103 Ci 1 т cent. Cum. Pref..... 10 
Notting fill Electric Lightin РА asta eateicie coisas i .. 15-14 er cent. 1st Mortgage Deb.,1-5,000(1917) .... 100 .. 99-1 
——— 4 per cent. First Mort. Debs. n. 289.102 Colombo E ectric Tramways and Ligh ti ng, 5 per cent. 1st 
Oxford Electric, Ordina ary, 1-96 and | 407-14,510 ........... 105 x 955 | M Mo S Ramwaye und Ligh ———— 00 .. 102 106 
por omis. ebenture Stock ................. . r c Tramways an ting Co. "Ordinary .. reas 10 .. 
moyat Biss 5 шалу of M of Montreal, 44 per cent. First ——— D per cent. Cum. Pref. .......... 5 10 — 11.12. 
6669599922 „6 „„ „„ ое ов ae oe 100-102 Debentures . овоо . 100 ec 96-99 
у Marks Blectric Вар 1у 104. Ord, 1-12,000 . 5 .. 580 Dublin United Tramways (1896), Ord., "Nos. 1-60,000 гезне 10 us 124:1% 
e cent. Debenture s FPEM HEN . 100 .. n —— 6 per sent ort Bebe 1800, Hd онаи, МОГ єз E 
30u naon, Ordinary сосе оооеовеов ев ое оозоеовосне оо e... ee м) — per cen ОТО. De06., 1-8, , Re. e 100 e. 
dt. James's and Pall Mall, Ordinary, 10330000 . AS MM 8 131 Imperial ways Ordinary.... „ NN all 
„ Sf ³· A Каке» „ 8-9 6 per cent. Cum. Ргеї, .......................... all 114 
55 ae cent 55 еони аа Жа sates js 10 xdi [rn 105 з per жеоо 855 Stock * 100 .. 114-11 
Urban Electric Supply Co., Ordinary, 5-50,00/.......... өэ sleo anet Electric гай" ап tin r cent. 
——— 6 per cent. umulative ive praterea, 6H 8,00 6 ss 6 . Prof., Nos. 50 60,000 VF S. 8 
Westminster, Ordinary "++, б 138. 4 per cent. 8 V ..... 100 .. 82- 
— — § per cent. Oum; Pref., 110, 101-138, I. б $ Kidderminster and District Lighting and Traction, Pref. 5 .. 
London unirea аш por osr cent. Cum. Pref. ........ . 150 M n 1 a 
ET per cent. 1s k, Red. . sê 
Electrie. Railways. Metropolitan Electric frega. Doforred 1 aj 001-1,314, 016 E 8166/6 
„66e „ % %% „%%% % %%% %% %% %% % % „%% „„ %% „%„%6„ 100 LJ 94.97 per cen um er., 00, 001-81, 0109e. ene * 71 
. cont. Ре... VV 00 “ 99102 New General Traction, Ordinary . зоа «ъс. 5x H 
— % „„ eller h „ „„ 0 ‚ 10 oe 99-102 H redd саза о агаг Debentures. 1 d ni (Regd.). ix ao 88-93 
— ° Deb. Stock Prov. 3 ful а ee 100 “oe 115-118 2 ?, е oe 
Olty and a aon i ne ii » ч 00 .. 115 11 Oldham, 3 gras Tramway, O Ordinary 10 de | 18 
. per cent. De nture Stock EELEE "EXE ооосооо о Perth El aa 
5 ec. Tramways т Seni, i Mort, Deb. Stk. 100 Vs -l 
— por cont. Pret, Btook (91 ...................... . Potteries Blectrio Traction ordin 8 10 — 8.10 
к Ее 5 —À — — .. 125-128 б per cent, Оша, Pref sie ООНА Ч 1 -34 
„ per оеп ure Stock.... T — 106 
Liverpool Overhead, S pez cent. Preb . .. .. t.. — . Ий | sewn Lancashire Electrio Traction and Hower Company | 
м ө Debentures Red., 1-1,700 . — - 1 1C4 оооовооооооо „ %% „% оа %% %%% „% 6 „ оо pe 1 
wann per cont orteng auos а oe C7. Man 97 £101,158 6 per cent. Preferenoe.................. 1 1 
— 093 44 per cent. Debenture Stock ........ 100 p. о, — 100 po, 
в Tramways.— 
Electri у : T Telephones.— 
А ntine 1-260,007 "9906090909 090 ло ео e" 99209290 еә - 
Angio ааа У anent 6 per cent. Debenture Stock, 1888... y * 100 ea 125-1 National Telephone, Preferred 995600509960 400000009 „% оо о.о 100 = 99-101 
Bl ol and mentaos in A c р LE 1 13414 „ tock 6 6 „ ов 6% 6 „6% 6 „ „66 ee en овоо „6% P % 66666 „„ 66 6„%„ 6 % „„ 0606 „ os 2и 
та nvest. » Quan Eaque e — 6 6 % „6 „6 6 „ „% 6 06 08 оо оо өе ег 
— B per cert. O um. Pref., rot Kos, 1-7 16,000... „ 85. 44 ——6 э бан} Leer Pret evt» 10 2 15-16 
dpa Deb. Stk. ” Red., rie Ole ; 100 .. 100-1 енны 1 ере Non. Cum. Third Prei. 8 5 
——— Non. Cum. 5 per cent. Pref., Nos. 25,001- .. 82-85 — 4 yer oent. Deb. Stock, — =o m o m 100 . 101,105 
44 рег cent. 1st Mt. Debs., Nos. 1-6,250, of 2095 each 1% ^ — 104-106 p.o, | Oriental Telepbone and Heotrio Oombanỹ /- ~ 13/16-15/16 
УУУУ ьа 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 
Traffic Returns for Increase or Accounts for past year. 
week decrease. pen. | | — 
| — — i e 
Line | ВРУ Е á " á Хос ег саг 
| Current ota assengers Car miles as- ar ile of | mile, 
Ending 1905. | 1902. | Week, year. 1905. | 1902. | Ending receipts, carried, run. s'nger mile. track. 
— аа ачаа ECT ИЕ Ф E b. * 5 F ЭК ep EZ TNESEETC ЧЕ IA d. 
Aberdeen Corporation.......... Sep. 26 | 1,247 995 | + 252 + 2,96} 194 174 May 31| 37,931 | 9,099,715 794,641 | 0°98 1302 1,970 | 614 
Ayr Corporation 28] 283 | 267 |+ 16 1 6 Sept. 25 12 503 2,979,276 | 290,099 | 1-00 | 10°34) 1,560 | 47 
Birmingham Tramways ........ „ 2| 5,629 | 6,402 | + 227 + 8,665 64 61 Ne» e = - — эү 
Blackburn Corporation ........ „ 25| ea | "в |+ 13|+ 637 | 24 | 24 |March25a| 40,964 | 7,234,106 | 826,558 | 1-36 UE 1,705 | 744 
Blackpool Corporation.......... „ 24| 1,50 1616 | - 116 — 255 | 174 | 16 4 31211,1168 | 6,169,121 784,443 |152 |108 | — — 
Blackpool-Fleetwood Tramways ,, 26 904 | 1013 |- 109| — 218 | 164 | 164 | Dec. 31 30,923 | 2,049,677 584,989 | 362 | 1268! 1,952 | 6:99 
Bolton Corporation ............ „ 27 1.815 | 1,707 | + 138| + 6,458 | 58 | 25 | March31| 85,704 | 17 761, ‚605 | 1,896,247 | 1-15 |1075| 3,430 | 587 
Bournemouth Corporation...... ee — ^ 104 | — | — | — | — — | = — 
we | | 
C МОЩ а... 22-е 1. 3.999 3,886 413 +11,871 41 — — — — — = — par = 
Deighton Corporation . „ 2) “ego | LOB |- 45| + 584 | 6) „ | — | 10,432,508 | 1,031,928 |100 |1010 Б 
Bristol Tramways Company . » 25| 5,151 4,934 | + 217 — 514 | 514 | Dec. 51,225,480 | 41,192,899 | 5,724,114 |130 | 9:38 | 4,348 — 
Burnley Corporation » © 948 711 | + 237 — наб =" = NL. - = | — - = =Š 
zurton Corpor. ation, n 27 155 — = Eus | чеч M ч a. ** — 
Cardiff Corporation ' TIPP „ 26 2,004 1,610 | + 591 - — — — = _— má D и if: R 
Carlisle Tramways Company.. „ 25 209 202 |+ 7 ＋ 51| — — „ Ol] — | 2,216,585 | 520,129 4 — — — — 
Central London Railway 26 6,068 6,599 — 511 — 35,1834 6 — „ 3511567,225 45, 305,110 1, 276, 9714 | 1:87 6659 59,076 3566 
City and South London Railway „„ 27 2,642 | 5,048 |- 595 4,215 6й „ 51165,005а@| 19,069, 519а — — — — -- 
Cork E. T. апа L. Company .... 53 553 801 | - 248| — 2,28! — — — | — | — — — — — 
Darwen Corporation г 29 253 240 7 184 | 7:23 March 319 12,541 2,960,755 | 254,279 125 1165 | 1,707 | 936 
Dover Corporation ............ „ 29 253 252 + lj} + 88 3 = TI — a 22 — r ге n 
Dublin & Lucan Electric Rallway „ 27 38 112 + 25 + 109A — Dec. 31| 5,796 564,796 | 102,087 | 381 |1562 | 859 768 
| | | 
blin U. T., electric cars...... «| 4105 | 3 972 + 133 | 60 ( lc әз | в. 
Dublin 8. District, Nleotric ....] ,. 22 978 + 46 | 46 46 March 31,126,121 | 23,555,155 | 3,429,556 1°23 | 882 2,741 506A 
Duadee City Tramways ........ i) 223 837 903 + 34 -- 22 22 May 15 35,874 9,084,522 | 762,814 0:93 |11:276| 1,630 | =< 
Fass Ham Corporition eer 89 728 588 |+ 140 + 5,527 |1075 | 752 | Marth 51 25,541 | 9,971,557 650,224 | v'61 | 9:35 2,551 — 
Facnworth U. D. C. 5 B 142 142 | + 300 - — — "EL — e — | — | 
Glasgow Corporation “фк, „ 26 14,655 | 15,081 | +1,552 2),105 | 124 101 May 51)|656,512 | 177,179,549 |14,008,750 0:88 (11°25 5, 489 b. 7404 
Halifax Corporation » Ob: 1,251 1,255 | + 203 — 504 | 273 — — | — — — 41 
Huddersfleld Corporation — 54 35 March 31| 56,631h| 9,758,215 | 1,218,539 14 | 1114 1,618 | 6°38 
Hull Corporation, E. 8.......... „ 26| 1,911 | 1718 | + 192| + 2,347 | 19 | 19 „ 31|87,707A| 21,065,999 | 2,218,696 |100 | 949| 5,004 | 5:07 
Ilkesten Corporation .......... » à) 18 ) — - : - = — = | = 1 = 
Kirkcaldy Corporation ........ „ 23 179 - — d os M em. — = Күс) E 
Leeds Corporation ............. „ 20 5,740 5, 261 + 47? 71 March 25 262,656 | 57,239,779 5,773,651 1'11 | 1091 5,285 — 
Liverpool Corporation.......... „ 19 | 10,440 10.26 + l +11,933 101 95 Dec. 51,504,504 (108,906,472 11, 705, 425 111 | 10°34 5,000 6'88 
Liverpool Overhead Railway.. Эл ШУТ 1,709 1.472 + 237) + 1,501 154 154 June 30 79,252 | 10,466,726 986,185a | 182 |19:30a| 5,110 — 5 
Lowestoft Corporation ........ , 26 250 — - 182 | — — 
| 
Nelson Corporation ............ 26 106 - — 5 — - | = | — — 
Newcastle-on-Tyne Corporation 26 93 3,013 |+ 580 - 584 6 |March 259 150,554 | 33 414, 122 | 3,379,119 108 | 1095 | 4,175 | 617 
Portsmouth Corporation........ o. 51 1,845 |+ 106 29 ) Sept. 30 47,651 9,168,137 868,157 124 |1317 1,643 2 
Rochdale Corporation .......... 21 5 13 44 March 51 2,416 925,281 127,456 1:38 | 10°27 — 764 
Rotherham Corporation ....... 24 2] - — — — реа 
! 
Salford Corporation UPTTVITILPTE et 4,5 ! К) — ==: CE e — 
Sheffield Corporation M е. жу д a e 1.7 554 164 Mar. 2 M 216,509 56,812,049 ° 4,926,083 0904 | 10° -428 7,510 70 
Southampton Corporation ...... 17 1,06 1,109 1; - 11 11 „ 31 35,874 9,084,522 752,814 0:946 |11*436| 3,760 on 
Run: le e: and € orporation TT 21 1,22 1 59 + 1,664 | 1848 17˙18 ‚ 51 59,950 15,987,121 1,270,957 1:05 |11'5 | 5,245 64s. 
nn 26 7: 0 + 2,44 10:5 |105 19 31,307 5,690,578 | 654,55) | 1°32 | 11°47 | 2,981 | 657 
* N maintenance of анаша and proportion of profits paid to the tramway companies for term of unexpired lease. @ Train mile 
b Per mile of single track. в Inolude rali and team. d including depreciation. у Including one section of horse traction, g 19005 A Half-year's figures, 
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NOTES. 

Institution of Mechanical Engineers. The first 
monthly meeting of the winter session of this institution 
takes place on the 16th inst., when a paper will be pre- 
sented by Mr. Henry Davey on * The Newcomen Engine." 
Mr. J. Hartley Wicksteed, the president, will be in the 
chair. 

Electro-Harmonic Society.— Mr. Martin F. Roberts, 
assistant engineer-in-chief at the General Post Office, will 
preside at to-night’s concert of the above society. It marks 


the opening of the society's winter season, and an excellent | 


programme has been arranged. The concert will commence 
at 8 o'clock precisely in the Crown Room of the Holborn 
Restaurant. 

Mechanical Engineers’ Graduates’ Association. 
The Graduates’ Association in connection with the Institu- 
tion of Mechanical Engineers holds its first meeting of the 
new session on Monday evening, when Prof. A. B. W. 
Kennedy, F.R.S., will occupy the chair. The paper to be 
read is on “The Design of a Town's Tramway Scheme," 
by Mr. Wm. McDonald. 

Junior Institution of Engineers.—A large number 
of members of this institution paid а visit to the Inter- 
national Fire Exhibition at Earl's Court on Oct. 2. Many 
of the interesting exhibits were closely inspected, where 
possible the apparatus being shown in operation. The 
next visit of the institution takes place on Saturday 
afternoon, Oct. 17, when the new Vauxhall Bridge works 
are to be seen. 

New Books.—Messrs. Chas. Griffin and Co. have just 
issued the fourth edition of vol. i. and third edition of 
vol. ii. of Prof. Andrew Jamieson's text-book of “ Applied 
Mechanics and Mechanical Engineering." The first of these 
volumes contains some 540 pages of text, 500 illustrations, 
and 540 questions, including many from Institution of 
Civil Engineers’ examinations. It has been thoroughly 
revised and enlarged for the fourth edition. Vol. ii. has 
also been revised and enlarged, and now runs into 608 
pages and 371 illustrations. The price of each volume 
is 8з. 6d. 

Glasgow Local Section.—This section of the Institu- 
tion has now completed its „arrangements for the coming 
session. In order to bring the members and their friends 
together and to inaugurate the session, the committee 
have arranged to hold the second annual dinner on 
Wednesday, Nov. 4, and on the Tuesday following, the 
lOth, the first business meeting will be held, at which the 
chairman, Mr. Wm. А. Chamen, will deliver his address. 
Other meetings during the session will be held on the 
following Tuesday evenings: Nov. 10, Dec. 8, Jan. 12, 
Feb. 9, March 8, April 12, and May 10. The annual 
smoking concert is fixed for Feb. 6. 

Engineering Feat in Paris.—In the construction 
of the extension lines of the Metropolitan Railway in Paris 
a curious engineering problem has presented itself. At the 
Place de l'Opera three lines of the railway will cross one 
over the other at three different levels. The presence of 
water in the subsoil near the surface renders the construc- 
tion of the tunnels somewhat difficult at this point, and 
the engineers are solving the problem in a rather paradoxical 
way. Large cavities about 70ft. deep are being dug in 
the earth and these filled with great blocks of cement, 
forming a solid watertight mass. Then the engineers will 
commence boring their tunnels through the artificial rock 
sunk by themaelves. 

Michigan College of Mines.—The governors of the 
above institution have serit us their year-book containing 


the announcement of courses for 1903-04. We are 
interested to learn that the subject of electrical engineer- 
ing in its application to mining is given due prominence to 
in the course of training. The rapid development of 
electrical methods as applied to a wide field of mining 
practice in lighting, power transmission, and metallurgical 
manipulation, makes a broad knowledge of the principles 
of electricity necessary to the well-equipped mining 
engineer. А study of electrical engineering, such as is 
provided at the Michigan College, both fixes these principles 
and gives some familiarity with current engineering practice. 


The Victoria Falls.—It is stated that, in view of the 
approach of the Cape-to-Cairo Railway to the Victoria 
Falls, on the Zambesi, Sir Charles Metcalfe, consulting 
railway engineer to the British South Africa Company, 
and Mr. J. F. Jones, C.M.G., joint manager and secretary 
of the Chartered Company, have left England on a special 
mission to the United States, the principal object of which 
is to visit Niagara Falls and enquire into the possibilities 
of the transmission of power, more particularly in con- 
nection with the utilisation of the immense energy of the 
Victoria Falls. They will also pay visits to Chicago, 
St. Louis, and other great railway centres for the purpose 
of studying American railway methods. The mission will 
occupy about six weeks. 


Wireless Telegraphy with Franoe.—While во 
much attention has been given to the attempts to establish 
a commercial wireless telegraph service across the Atlantic, 
the narrow strip of water lying between France and this 
country has been left severely alone, so far at least as 
wireless telegraphy is concerned. We believe that Mr. 
Marconi’s earliest experiments were made between England 
and France, across the Straits of Dover, but a regular 
service of wireless telegraphy has never been suggested, or, 
at any rate, been put into action. This has been left to 
the enterprise of the Western of France and the London, 
Brighton, and South Coast Railway Companies. These 
companies, it is reported, are shortly to establish a wireless 
telegraph service between Great Britain and France, and 
the necessary stations are now being equipped at Newhaven 
and Dieppe. 


Steam-Turbines for Steamships.—The greatest 
interest is being shown in the erusade in favour of turbine 
engines for Atlantic and other liners, the one great object 
in view, of course, being to attain faster speeds. This 
activity leaves little room for doubt that the practicability 
of the rotary type of engine for steamships is fully 
recognised, but а development more rapid than has hitherto 
been seen may be expected. Orders are now on hand to 
equip seven vessels with turbine engines—two of which 
are warships—and further, several of the great Atlantic 
lines are investigating the claims of the turbine, including 
the Cunard and the White Star lines. The Allan line, 
however, is leading the way and has ordered а turbine- 
fitted steamer for the Atlantic service The results 
obtained with this vessel will probably decide the other 
lines in their future course of action one way or the other. 


New Rubber-Yielding Plant.—The botanical autho- 
rities of Kew Gardens some time ago investigated a plant 
which was found growing in the sandy plains of the French 
Congo, and these investigations showed that rubber exists 
in the roots in suffieiently large quantities to warrant 
development. The name of the plant, which was discovered 
by а French botanist in the course of some explorations on 
the Congo, is Landolphia Thrallonii, and it is to be found 
in many places on the West Coast of Africa. The plant 
also thrives in Northern Nigeria, and it is these forests 
which are to be exploited. One firm which is already 
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engaged in the manufacture of this rubber is placing it on 
the market at 3s. a pound, and it is said to be in every 
In view of the 
present comparative scarcity of rubber and its high price, 
the new discovery is likely to prove of very considerable 


respect equal to the ordinary rubber. 


commercial value. 


German Electrical Industry.—The Association for 
the Protection of the Economic Interests of German 
Electrical Engineering was held recently at Mannheim, 
when the question of the prospects of German electrical 
machinery in foreign markets came in for discussion. A 
resolution was eventually adopted unanimously by the 
assembly emphasising that the German electrical industry 
does not require special protection in the home market, 
but that the greater value is attached to foreign markets 
being kept open, and not closed by high import duties. 


The association regards the new tariffs projected by 
Russia, Austria-Hungary, and Switzerland as prohibitive 
for German electrical productions, but it does not seem 


from the brief official report of the proceedings that the 


conference discussed the question of the suggested British 
Zollverein. 
the present indefinite position of the scheme. 


Leeds Local Section.— Following are the arrange- 
mente which have been provisionally fixed for the ensuing 


session of the above section of the Institution of Electrical 
Engineers. So far as is possible at present we give the 
dates arranged for the business meetings, together with 
the titles of the papers which will be read at these 
meetings: Oct. 22—“ Some Notes on Steam Turbo-Electric 
Generating Plants,” by Mr. G. Wilkinson; Nov. 19— 
“Combined Electricity and Destructor Stations,” by Mr. 
S. D. Schofield; Deo. 17—“ Methods of Charging for 
Electrical Energy,” by Mr. E. H. Crapper; Jan. 21— 
“ Alternators in Parallel,” by Mr. Н. Bohle; Feb. 18— 
‘Some Experiments with Large Gas-Enginer,” by Mr. W. 
Emmott ; March 10 — Description of the Electrical 
Equipment of an Engine Works,” by Mr. H. O. Wraith ; 
March 24—Mr. Т. S. Anderson (title not fixed); April— 
“ОП Extraction from Exhaust Steam and Boiler Feed 
Water,” by Mr. A. L. C. Fell. 

Speech by Telephone.— With the co-operation of the 
National Telephone Company and the Post Office, the 
Electrophone Company were enabled to carry out an 
interesting experiment on the occasion of Mr. Balfour’s 
speech at Sheffield last week. The company’s offices in 
Gerrard-street, London, were put in direct telephonic com- 
munication with Sheffield, vid the London-Glasgow line, 
and some two dozen gentlemen in London— 22€ miles 
away—had the novel experience of listening to the delivery 
of Mr. Balfour’s speech. Not only was the Premier’s every 
word distinctly heard by the listeners at the company’s 
rooms, but the occasional thumps on the table with which 
the speaker sometimes emphasised his argument were faith- 
fully reproduced. The same thing has been done in America 
before now, and it is coming to be recognised that the 
reproduction of a speech by telephone so that it may be 
heard in a room a couple of hundred miles away or so is 
quite within the limits of practicability. 

Salford Technical Institute.—A bulky volume has 
reached us from Mr. Wm. Wilson, principal of the 
technical institute of the borough of Salford, setting forth 
the arrangements of the institute for the session 1903-04. 
The provision for instruction in electrical subjects is, we are 
glad to observe, in keeping with the advancement of the 
science. The department is provided with a special 
laboratory for heat, light, and mechanics; an elementary 
electrical laboratory, in which all direct-reading experi- 
ments are performed; an advanced electrical laboratory, 


а 


It is improbable that this was done in view of 


specially fitted up with a variety of reflecting galvanometers 
and other instruments—so that students lack nothing in 
their thirst for practical instruction. The experimental 
dynamo-room is equipped with a large high-speed vertical 
steam-engine, two large alternators, and three large direct- 
current machines, and the test-room is equally up-to-date 
in its equipment. In fitting up the electrical engineering 
department special attention has been given to alter- 
nating currents, and the needs of those engaged in elec- 
trieal and kindred trades are specially looked after. 


County Council Tramways Manager.—In the 
report whieh the Highways Committee presented to the 
London County Council at their first meeting after the 
summer vacation on Tuesday, interesting reference was 
made to the Council's late tramways manager, Mr. Alfred 
Baker. Mr. Baker, it seems, commenced service with the 
Birmingham Corporation on the 1st of the present month, 
but with the permission of the Corporation he will continue 
to assist the County Council in the conduct of their tram- 
way affairs during the period which must elapse before the 
appointment of his successor. In acknowledging the 
readiness with which Mr. Baker has met the convenience 
of the Council in this matter, the committee take the 
opportunity of expressing their very high appreciation “ of 
the great ability with which he has always carried out his 
responsible duties, and of the valuable services he has 
rendered to the Council during the time he has filled the 
office of manager.” The committee also record their sense 
of gratitude to the Birmingham Corporation for their con- 
sideration in agreeing to the above arrangement. 

The St. Marylebone Imbroglio.—4As we anticipated 
in these columns a week ox two ago, the Local Government 
Board have declined to intervene in the St. Marylebone 
imbroglio, and the decision of the London County Council 
not to sanction, without further statutory authority, the 
borrowing by the Borough Council of over 1} millions 
sterling for the purchase of the St. Marylebone property 
of the Metropolitan Electric Supply Company remains 
operative. The matter will now have to stand over till the 
next parliamentary session, when the Borough Council will 
ask the Legislature to grant them the necessary borrowing 
powers to raise the required loan, which, together 
with the accrued interest and other charges, will by 
that time be considerably above the amount stated 
above. The present case, we believe, constitutes a pre- 
cedent, and it will be interesting to see whether in the 
future the difficulty which has confronted St. Marylebone 
in raising a loan will be experienced by other local 
authorities, not holding special statutory powers, who may 
desire to purchase such undertakings under the provisions 
of the Electric Lighting Acts. We understand that, in 
consequence of the present obligations of the Council, there 
is little or no competition in the forthcoming election of 
new councillors. 

Covent Garden.—The arrangements for the eighth 
season of fancy dress balls, which will be inaugurated 
to-night at Covent Garden Theatre, have been conceived 
on the usual magnificent scale. The general idea is that 
of Venice at carnival time, and characteristic nieces of 
Venetian scenery have been chosen for pictorial representa 
tion, brilliancy being added by the liberal use of electric 
lamps disposed for effect by Mr. W. J. Crawshaw, the 
resident electrical engineer. To take the place of a second 
orchestra, which it has been the practice during the season 
of fancy dress balls to station on the grand staircase, a 
powerful orchestrion has been erected in the foyer of the 
opera house. It is the largest mechanical orchestra ever 
made, and gains interest, from our point of view, in that 
it is driven by electric motors. The effect produced is that 
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of a band of about 70 instrumentalists, and would satisfy 
the most exacting ear. Special solo stops, introduced for 
the first time, include the violin, the ophicleide, and the 
cornet, and these being built in swell boxes, admirable 
crescendos and diminuendos are possible. A glockenspiel 
is another notable addition, and a full-sized upright grand 
piano, with the pedal under mechanical control, is contained 
within the orchestrion. Messrs. Imhoff and Mukle, 110, 
New Oxford-street, W.C., supplied the instrument. It is 
well known that these balls are under the management of 
Messrs. Frank Rendle and Neil Forsyth. 

Cabinet Changes.—The long-awaited announcement 
of the reconstruction of the Cabinet consequent on the 
resignation of some of its principal members owing to 
the fiscal controversy, was made from Downing-street on 
Monday night. There are but two names in the list of 
new appointments with which we are concerned. They 
are those of the Hon. Alfred Lyttelton, K.C., M.P., and 
Lord Stanley, M P. The former, who has had no previous 
Ministerial experience, becomes Secretary of State for the 
Colonies in succession to the Right Hon. Joseph Chamber- 
lain. Mr. Lyttelton will be chiefly remembered among 
electrical men for the masterly fashion in which he acted 
as umpire in the arbitration proceedings between the 
Metropolitan and the Metropolitan District Railway Com- 
panies, and for the decision which he gave as a result of 
those proceedings in favour of the adoption of the direct- 
current system of electric traction on the Inner Circle. 
Besides this, Mr. Lyttelton is a distinguished member of 
the English Bar and a King's Counsel. Lord Stanley, who 
succeeds Mr. Austen Chamberlain as head of the Post 
Office, dates his Ministerial career back to 1895, since 
which time he has successively filled the positions of Junior 
Lord of the Treasury, Press censor in South Africa, private 
secretary to Lord Roberts, and financial secretary to the 
War Office. He is the eldest son of the Earl of Derby, 
and is 59 years of age. 

Arc Furnace for Extracting Zinc.—A patent has 
been granted to Dr. C. F. T. de Laval in the States on the 
distillation of zinc from its ores, and especially from zinc 
lead ores, by means of an electric furnace of the well- 
known type in which the radiant heat is used from an aro 
placed over the material to be melted. From a description 
in the Electrical World, it seems that the pulverised ore is 
introduced at one end of the longitudinal furnace chamber, 
во as to form a pile or stack'sloping towards the other end of 
the furnace, where the are is provided by means of twoopposite 
carbons passing through the walls. By the action of the 
radiant heat upon the sloping surface of the pile, the non- 
volatile ingredients of the ore melt and flow down the 
slope into a basin just below the arc, from which they are 
removed through an outlet. As this melting and running 
down takes place, new surfaces of the stack are constantly 
exposed to the heat radiation. Simultaneously with this 
operation, the metal vapours mixed with the generated 
gases escape from the sloping surface and pass out of the 
chamber through an outlet above the arc. These vapours 
are then condensed by any suitable means. If the 
pulverised zinc ore has not been previously roasted, it is 
preferably mixed with iron ore while the ingredients are 
dry, the whole being afterwards moistened if required. 
The object is to eliminate the sulphur in the non-roasted 
zinc ore in which the zine occurs as zinc sulphide. 


Mining for Radium.—If there be any truth in the 
report of the discovery in the United States of large deposits 
of radium-yielding ore, the present enormous price of that 
rare metal will conceivably be considerably lowered. The 
deposits in question are stated to be in the region of 
Grand County, Utah, and the report further vouches for 


the fact that a company has been organised to open up the 
new industry. Specimens of the ore are said to have been 
analysed by Prof. and Madame Curie, who found it almost 
entirely free from gold, but carrying uranium to such an 
extent as to justify the working of the deposits for radium. 
The short history of the discovery is not without interest. 
Some few years ago a Mr. Stephen Lockwood met two 
prospectors, who in searching for gold and silver had met 
peculiar ore deposits in Grand County. An analysis of the 
ore revealed the presence of much uranium, and Mr. Lock- 
wood, knowing its commercial value, urged the importance 
of the discovery upon the prospectors, and claims were 
staked out upon the whole deposit. The Utah bed was 
carnotite, a combination of uranium, vanadium, iron, 
copper, and barium, and, as latter researches show, radium 
and polonium. After establishing title to the claim, Mr. 
Lockwood returned home, and subsequently became 
interested in Prof. and Madame Curie’s discovery. This 
suggested to Mr. Lockwood that the uranium of the Utah 
would yield radium, and a company has accordingly been 
formed to try the experiment. 


Experiments on Air Friction.—Mr. Wm. Odell, 
before Section G of the British Association Southport 
meeting, described some experiments which he has made 
with the object of finding a convenient method of deter- 
mining the power wasted by the windage of flywheels and 
dynamo armatures. The experiments were made with 
paper discs, which were mounted on the shaft of an electric 
motor. The excitation was kept constant, so that the torque 
was proportional to the current. Thus the extra current 
required to maintain a given speed after the dise had been 
fixed to the shaft gave the torque absorbed by the disc. 
There was found to be an angular speed for each disc above 
which the torque was accurately proportional to about the 
2:5th power of the speed. This critical speed appeared 
to vary inversely as the square of the diameter. Below it 
the law followed was of a lower degree ; but owing to the 
multiplication of errors of measurement no definite con- 
clusion as to its exact nature was arrived at. As the three 
discs originally tried gsve uncertain results as to the effects 
of size, a much larger one, nearly Aft. in diameter, was 
also tried ; and as а result of all the experiments it was 
concluded that the torque varies as about the 5 5th power 
of the diameter. То give an idea of the amount of power 
thus absorbed, it may be stated that a disc of 47in. required 
10 h.p. to keep up a constant speed of 500 revolutions per 
minute, and that if the above law holds, a 9ft. dise would 
absorb 10 h.p. at the same speed. 


The Pacific Cable. — There has been published as 
a parliamentary paper an account showing the money 
issued from the Consolidated Fund under the provisions of 
the Pacific Cable Act, 1901, and the money received, 
expended, and borrowed, and securities created, under the 
Act to March 31, 1903. The return shows that, out of an 
authorised issue of £2,000,000, the sum of £1,060,935 was 
issued in 1901-2, and the balance of 2959, 065 in 1902-3. 
The expenditure up to March 31, 1902, was £1,044,701, 
and in the period ended March 51, 1903, a further sum of 
£916,080 was expended, making a total of £1,960,781, 
and leaving a balance of £39,218. During the year 1902-3 
the money borrowed amounted to £1,215,400, and this 
with the sum of £784,600 borrowed in the previous year, 
makes up the sum of £2,000,000, the security created being 
an annuity of £77,544. 18s. The first payment of this 
annuity is to be made in December of this year, and the 
last on Рес. 1, 1952. Particulars of the capital expendi- 
ture of £1,960,781 are given, the chief item being 
£1,795,422 in respect of the contract for the cable. The 
balance is made up of £67,472 for the eable ship, £51,190 
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for buildings, £25,006 for instruments, £20,135 for engi- 
neers’ fees and expenses, and other smaller items. The 
receipts during the year, including a balance of £4,107 
brought forward, amounted to £142,768. Of this amount 
£119,080 represented the parliamentary grant-in-aid, and 
£19,579 the traffic receipts. During the year £114,205 
was expended, leaving a balance of £28,562 on March 31, 
1905. 
Goldsmiths’ 


Cross. Mr. Edwin Edser is the head of the department, 


and has organised а regular series of experimental work 
for each of the various sections in which instruction is 


given. Judging from the syllabus, the physics depart- 


ment of this institution is admirably adapted for giving а 
thoroughly good groundwork both in ordinary physics 
and in electrical engineering. The aim seems to be to 
induce the students to learn their theory from the results 
of experimenta carried out in the laboratory, and we know 


of no better way to impress scientific facts on the mind. 
The laboratory work is, of course, accompanied by 
theoretical lectures. Ав a rule, each subject is divided 


over two years, and this is an absolute necessity in view of 


the limited number of hours in the winter students are 
able to devote to evening work. The experiments which 
they have to camry out on the subject of electricity and 
magnetism, seem to us to be well arranged to give an 
intelligent knowledge of the essential facts of the acience. 
The laboratories are open for 24 hours at the time on 
both Wednesdays and Fridays. The other subject, 
that of ordinary physies, includes sound, light, and heat. 
We note from the syllabus that students have to keep 
laboratory note-books, and until they have carefully 
written up the results of one experiment and drawn their 
conclusions from the same, they are not allowed to proceed 
to the next. This regulation is a good one, and should 
be strictly enforced. We wish the department all success. 

Use of Controlling Mechanism.—We recommend 
to the attention of managers of electric tramway systems 
in this country the following notes on “The Use and 
Abuse of Controlling Mechanism,” which are taken from a 
paper presented by Mr. Z. F. Carver at the annual соп- 
vention of the American Street Railway Association: The 
secret of successful mechanical management is watchfulness, 
care, systematic inspection. Several times every day the 
controller cases should be opened and the whole interior 
mechanism given a hasty cleaning, and a little lubrication 
of the contact fingers with a good quality of refined 
lubricant, vaseline being one of the best, though somewhat 
expensive. There is a tendency on some well-managed 
roads to have only two points on the controller—viz., on 
and off—the various graduations of resistances being largely 
a matter of form. This method gets the cars over the 
road, and pleases passengers who like a jolt now and then, 
but it is exceedingly hard on the motor equipment, and 
runs its cost of maintenance into large proportions. There 
are some methods provided to limit the rate of turn of the 
controller handle in going toward the loop, and in the 
larger equipments the rate of application is automatic, and 
not under the control of the motorman. In city traffic, 
where cars and vehicles have to go over the same ground, 
and where the vehicle has by common consent the right of 
way, it is not good practice to limit very much the rate of 
travel of the controller handle, because the men will find 
they cannot make ordinary slow-downs for the vehicle 
traffic with a controller slow of application and cover the 
ground on schedule time, so they resort to the much worse 
evil of only operating the controller in case of a last resort, 
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Institute. — We have received the 
annual syllabus of regulations for the 1902-4 session of 
the physics department of the above institute at New 


and using the brake to hold down the speed, making the 
motors work against the load on cars as well as the brake. 
This is especially easy to do with power brakes—except 


the electric—and is a violation of rules which is very hard 


to detect. 

Gas-Engine Explosions. — Following is a short 
abstract of а paper on this subject read by Mr. Н. E. 
Wimperis before Section G at the recent Southport 
meeting of the British Association. In the autumn of 
1901 the Institution of Mechanical Engineers published 
the second report of the Gas-Engine Research Committee 
drawn up by Prof. F. W. Burstall, and in this manner 
there was presented to the scientific and engineering world 
a very large mass of experimental results containing most 
valuable information regarding the internal economy of 
gas-engines. Prof. Burstall comes to several conclusions, 
prominent among which is his contention that the results 
of his experiments cannot be reconciled without the use of 
a variable specific heat. The writer has already published 
in the engineering Press an account of certain consequences 
which follow from this hypothesis, but before the matter 
could be considered upon a satisfactory basis it was neces- 
sary that the classical experiments of Mr. D. Clerk and 
Mr. Grover should be brought into line. In a paper 
contributed to the British Association last year the writer 
analysed Mr. D. Clark’s results, and showed that they were 
incomplete harmony with the variable specific heat hy pothesis. 
In the present paper the writer deals with the experiments of 
Mr. Grover, and shows that not only is there no inconsistency 
between this hypothesis and Mr. Grover’s results, but that 
by its adoption the explanation of certain difficulties in 
these results is the more easily given. Thus in the present 
paper, and in the one submitted last year, the writer 
claims to have achieved the object with which he set out— 
namely, to ascertain whether there was anything in past 
records sf experimental work with gas-engines which would 
prove to be incompatible with the adoption of a variable 
specific heat in all future gas-engine calculations. The 
conclusion is that there is nothing in the classical investiga- 
tions of Mr. D. Clerk or Mr. Grover which should afford 
any ground for hesitation in the matter. 

Electric Speed Trials.—The most hopeful anticipa- 
tions of the organisers of the Berlin-Zossen Electric 
Railway speed trials have been more than realised. On 
Tuesday it was announced in Berlin that a speed of 125 
miles an hour had been obtained, which means an increase 
of over 10 miles an hour in the past fortnight. The 
Siemens-Halske Company, who built the car which gave 
this speed, may well be satisfied’ with the result, but the 
Allgemeine Elektricitäts - Gesellschaft will immediately 
attempt to emulate the triumph of their rivals with a car 
built by themselves. Of course, it must not be forgotten that 
this high speed of 125 miles an hour was obtained under 
the most favourable possible conditions on a track which 
had been specially constructed for high speeds, and is a 
straightaway stretch of 14 miles, with moderate curves at 
either extremity. Discoursing on these things, and the 
fact that the track rests upon rock-embedded sleepers, the 
correspondent of the Daily Telegraph in Berlin is led to 
speak of the “tremendous 961b. rail"; but we may 
remind our non-technical contemporary that this is by 
no means an outside weight, and that some electric 
tramraile laid in the ordinary roads weigh several pounds 
in excess of that figure. However, the chief point to 
note about the trials is that the road bed has in no way 
been disturbed by the great speeds, and the track has 
remained practically unscathed. As our readers are aware, 
the three-phase alternating-current system is used, current 
being delivered to the cars from the overhead conductors 
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at 15,000 volte, which is transformed on the cars to 350 
volts for the motors. The experimental car on Tuesday 
was driven by: Dr. Reichel, its constructor. It is assumed 
that in practice an average speed of, say, 93 miles would 
be obtained, and a definite project to that end—an express 
line between Berlin and Hamburg—has been afoot awaiting 
the development of these trials. The trials, so happily con- 
ducted without accidents, will probably induce the pro- 
moters of this scheme to push on to completion without 
delay. 

Cathode Rays.—Following is an abstract of a paper 
condensed in the Chemical Society’s Journal for the current 
month, describing the action of cathode rays on inorganic 
and organic substances. The author, E. Goldstein, says 
that if Elster and Geitel’s assumption is true, that the 
colour of metallic chlorides which have been exposed to 
the cathode rays is due to. a subchloride formed by the 
liberation of halogen, ammonium salts should remain 
colourless when subjected to the rays; but it is found 
that, at the temperature of liquid air, ammonium chloride 
becomes greenish-yellow, ammonium. bromide yellowish- 
brown, the iodide olive-brown, and the fluoride deep. blue. 
The colour disappears when the temperature is raised and 
the product. exposed to daylight. Tetra-alkylammonium 
halogen salts, behave. similarly, giving various shades of 
colour, and yellow to. green shades are also obtained 
with substances such as chloroacetic, trichloroacetic, and 
bromoacetic acids, bromoform, and chloral, which contain 
a halogen. On the other hand, acetic acid and aldehyde 
remain colourless, so that the colour of the ammonium 
salts and of the substituted compounds is apparently 
produced by the halogen. That the metal in metallic 
salts also helps in the production of colour is, however, 
shown Њу Giesel’s resulte. It should be noted that the 
halogen in these cases: must have its power of absorbing 
light enormously indregsed by the cathode rays, as it is 
known that the halogens, ineluding iodine (in very dilute 
solution), are colourless at the temperature of liquid air. 
Sulphur, which at. low temperature "ie. perfectly white, 
becomes bright chamois-coloured in the cathode. rays ; the 
colour becomes very faint in daylight, even in liquid air, 
and rapidly disappears when the temperature is raised. 
The change here produced by the rays must be that of one 
allotropic form to another. The following colourless com- 
pounds also become coloured. in the cathode rays when 
cooled in liquid air: sulphuric monohydrate (saffron- 


yellow), concentrated hydrochloric geid (green), phosphoric 


acid (hyacinth-red), * acid of sp. gr. 1:49 
(intense green), chloric acid @ amois), ‘phosphorus penta- 
chloride (bright yellow). 

Electrolytic Copper Refining.—Perhaps the most 
important and: valuable paper read before the recent 
Niagara Falls meeting of the American Electro-Chemical 
Society was that- contributed by Dr. Wilder D. Bancroft 
on “Electrolytic Copper Refining,” in which he gave an 
account of a series of tests made in Cornell University 
to find the most economical conditions. An abstract 
appears in the Electrical World, which states that the 
principal factors varied in these experiments were the 
temperature and the current density. Two sets of curves 
were plotted, one showing the relation between the cost to 
precipitate a ton of copper and the temperature of opera- 
tion ; the second set showing the relation between the cost 
to precipitate a ton of copper and the operating current 
density. From these curves it appears that a temperature 
of 70deg. is most satisfactory. Although the cost runs 
very high at this temperature for a current density of 
one ampere per square decimetre, it begins to drop off very 


rapidly as the current density increases, until it assumes 


ь . - 


absorbed on Lapi lin, и 


а practically constant value at the higher current densities. 
Between 3:5 and 3:75 ampores per square decimetre would 
be the best current density for obtaining economical results, 
for at this density no extra power would be required to 
heat the solution. Operating at this current density, and 
with covered tanks, in order to prevent the heavy radiation 
losses, the current alone would be sufficient to heat the 
electrolyte to over 80deg. In order to secure a good 
circulation, essential for a good deposit with high current 
densities, the present method of pumping could be retained. 
If the gutters leading to and from the pump were properly 
insulated, the solution would not drop below 70deg. before 
returning to the tanks. Moreover, running at this high 
current density there would be a considerable saving in the 
first cost of the plant, inasmuch as fewer tanks are needed 
for the precipitation of a given amount of copper in a given 
time. The lower the cost of heating, the greater the 
advantage of a high temperature. The author sums up 
the results of the investigation by recommending, first, 
covered tanks; second, a current density of 5:5 amperes 
per square decimetre ; third, a temperature of 70deg. C. 


Pendulum Apparatus for Testing Steel.—The 
above apparatus for carrying out brittleness tests of steel 
was described before the Engineering Section of the British 
Association at the Southport meeting by Mr. E. G. Izod, 
who in the course of his paper also outlined the more 
general systems in use for carrying out such teste. He 
complained that at the present time, probably owing to 
the state of perfection to which the testing machine has. 
been brought, there is too much inclination to neglect: 
other properties of material which the usual tests do not 
detect, but which are quite as important as the usual 
standard physical tests; and that this is so is shown by 
М. Fremont’s paper, published by the Société d'Encourage- 
ment pour l'Industrie Nationale, September, 1901, in 
which he throws an extraordinary light on the brittleness 
question, and gives several instances where serious fractures 
in structural and other steel were not accounted for by any 
of the ordinary testing methods, but were readily explained 
when tested for brittleness by an impact machine. At 
Messrs. Willans and Robinson’s, Rugby, it has long been 


felt that a method of testing such as used by M. Fremont 


and „others was wanted to detect the reason for 
certain fractures which were inexplicable by the 
ordinary methods used; and an experimental pendulum 
impact machine “was made, and the tests carried out 
with it gave promise of such good results that a standard 
machine was made and i is in ўве at the present time, giving 
results which gain in importance with every series cf 
experiments carried out on it. Many types of impact 
machines are used, but the pendulum form of apparatus 
ввешв to give most satisfactory results. It can be cali- 
brated to give direct readings for energy absorbed, and 
lends itself to very quick working even by an inexperienced 
operator. The idea of the arrangement is as follows: A 
weight is suspended pendulum-wise on a stiff rod, which 
swings from а centre designed to be as frictionless as 
possible. This weight or tup is then moved out of the 
vertical, and allowed to fall om to the free end. of a test 
piece gripped by the other end in а vice, the specimen 
being notched to locate the break, the height of fall being ` 
always made sufficient to eause fracture with one blow. A 
suitable measuring arrangement ig used to record the- 


energy remaining in the weight after fracture of test-piece | 


has occurred, and thig subtracted from the caleulated | 
energy in the tup before fracture gives the energy required , 
to break the specimen. Measurements аге taken of the. 
test-piece, and results are transferred to ven onary 
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PORTSMOUTH CORPORATION TELEPHONES. 


Considerable interest has recently been shown in the 
Corporation telephone undertaking at Portsmouth, from 
the fact that an enquiry has been held on an application 
to the Local Government Board for a further loan of 
£12,000 for extensions. We accordingly took an oppor- 
tunity of visiting the exchange, which, owing to the 


ALDERMAN W. T. DITTMAN, J.P., CHAIBMAN OF THE 
TELEPHONE COMMITTEE. 


courtesy of the consulting engineer (Mr. A. R. Bennett) 
‘and the telephone manager (Mr. C. M. Gardner), was open 
to our inspection. Before proceeding to give a description 
of the equipment, which in itself is highly interesting, a 
few words may be said on the commercial policy of the 
telephone undertaking, for which the Telephone Committee, 
under the chairmanship of Mr. W. T. Dittman, J.P., is 
responsible. It will be remembered that the Tunbridge 
Wells Corporation telephone undertaking, while а 
complete success from a technical point of view as 
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MH, C. M. GARDNER, MANAGER OF THE PORTSMOUTH CORPORATION 
TELEPHONE EXCHANGE. 


& telephone exchange, failed owing to its commercial 
organisation being defective. Our opinion is that if the 
Telephone Committee of that Corporation had shown. 
the same careful supervision over the commercial affairs of 
the undertaking as was taken by the consulting and resi- 
dent engineers respectively over the technieal details, the 
Tunbridge Wells undertaking would not have been pur- 
chased by the National Telephone Company. As it was, 
neither the committee or the Corporation knew what they 
were spending, nor would they allow the engineers to 
know, with the usual result that estimates were exceeded 


and contracts undertaken which were bound to cause 


unremunerative expenditure. To compare the two under- 


takings would be, perhaps, invidious, but the chief 


difference between them lies in the fact that at Tunbridge 
Wells a very extensive network was organised. to 


connect up a few widely scattered consumers throughout 
the large area controlled by the Corporation. The 
cost of this network was excessive, and yet the charges 


made to these outlying consumers, who were not rate- 


MR. A. В, BENNETT, M. L E. EK, CONSULTING TELEPHONE BNGINERR 
TO THE PORTSMOUTH OORPORATION. 


payors of Tunbridge Wells, was exactly the same as if they 
ad been situated within a short distance of the exchange. 
At Portsmouth, on the other hand, while equal rates are 
charged to consumers in all parte of the area, the Corpora- 
tion do not lay down trunk wires to outlying villages 
unless they are guaranteed a sufficient number of sub- 
scribers to make the outlay remunerative. In the same 
way, the committee have kept a close hand on the expendi- 
ture by obtaining from their resident engineer monthly 
accounts, which elearly show how the undertaking is pro- 


MR. T, HOLME, ASSISTANT 
MANAGER. 


M 


gressing and how the cost of maintaining their system . 
compares with the actual revenue. The result of 
this is that while there was much captious criticism 
at the recent enquiry, the committee were able 
to show that their consulting: engineer's estimate of 
capital cost for a given number of lines had not been 
exceeded. All the time this businesslike policy is followed 
the committee at Portsmout will retain the confidence of 
the Corporation, and the undertaking will not get into 
financial difficulties owing. to the accumulation of an 
unknown deficit, as was the case at Tunbridge Wells, 


The history of the Portsmouth telephone undertaking is 
only a comparatively short one. The license granted by 


the Postmaster-General was for an area of about 100 square 


miles. In Fig.1 we give a reproduction from an Ordrance 
map, upon which this area is included within a shaded 
line., The heavy black lines on this map denote 
the routes of the junction wires connecting up the 
various villages. It will be seen that the junction 
lines to the west terminate in the town of Gos- 
port. Thus telephone communication between Portsmouth 


Angerstein Road 
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1902, when the then Mayor (Major W. T. Duprée) laid the 
first pipe for telephone wires to be drawn into, and speech 
was first possible between different subscribers in November, 
1902. The exchange was opened in March this year, when 
there were 701 subscribers connected and 15 junction wires. 
The eharge for the telephone was also commenced that 
month, and it is worthy of note that the first month's 
return showed that the undertaking had a revenue greater 
than the working expenses. The opposition between the 
Corporation exchange and that of the National Telephone 
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and Gosport, is carried out by means of long junction wires, 
although the two towns are comparatively a short distance 
apart, being only separated by the harbour. At the time 
we inspectéd the exchange we tried speech with various 
outlying districts, and found that when conversing with an 
operator at Gosport the clearness of the conversation left 
nothing to be desired. The outlying places now connected 
have tha nymber of subscribers Ld in the following list : 
Cosham, 15; Fareham, 35; Gosport, 77; Havant, 10; 
Emsworth, 5. 

The Portsmouth yndertaking wag commenced in April, 


Fie. 2, —Map of the Underground Telephone Cable System at Portsmouth. 
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— - 


Company is, of course, very great. The result of the 
competition is yet to be ascertained, but up to the present 
the Corporation are holding their own exceedingly well. 
Thus at the end of July this year the Corporation had 
connected 1,014 subscribers, as against 824 on the National 
Telephone Company. Of these, 376 subscribed to both 
undertakings. The system of charging leaves a number of 
options to the subscribers, and, we should think, makes it 
somewhat difficult for an inexperienced trader to judge 
both as to which undertaking he will support and under 
what rate. Thus, on the Corporation system, he has the 
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following options : (а) unlimited service at £5. 17s. 6d. per 
- annum ;-() unlimited service, two-party line, at £3. 10s. 
per annum ; (с) toll service at £5 per annum (1,800 outward 
ealls free), 4d. per call afterwards; (7) toll service at 
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Fig. 3. - VI w of the Lead Cables coming into the Exchange, 
showing Air Cocks, 


£3. 10s. per a:.num and jd. per call; (e) toll service at 
£2. 10s. per annum and 1d. per call. Of the subscribers 
now connected more than one half pay the full rate of 
£5. 17s. 6d. for the unlimited service with a private wire. 
The National Telephone Company were somewhat 
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in England of about the same size. The following 
figures, however, will show that by introducing alter- 
native tariffs they have evaded the spirit of the terms 
of the license. On the company’s Portsmouth exchange 
one can now obtain connection with the following 
annual rentals, with additional charges as given for 
outward calls: (а) unlimited service for £10 per annum; 
(b) £5. 10s. per annum, with 2,500 calls free and 4d. for 
calls over this number ; (c) £5 per annum, with 1,800 calls 
free and jd. for calls over this number; (d) £3. 10s., plus 
4d. for every outward call; (v) £3 per annum for unlimited 
service with a two-party line; (f) £1. 5s. per annum for 
connection to an omnibus wire, with 600 free calls; (g) a 
still further alternative is a connection to a 10-party line, 
paying 14. for every outward call, with а minimum of one 
call per day. From the above it will be seen that the 
company by introducing a call charge for telephone service 
have rates equal to those of the Corporation. It remains 
to be seen how far the company can be made to give an 
equal number of alternatives in the other large towns 
throughout England. 


The system of distribution employed in Portsmouth is 


a combination of underground cables with overhead dis- 
tribution from the ends of these cables. Fig. 2 shows the 
underground mains already laid or under construction for 
extending the system to 2,000 stations. The cables—air 
and paper insulated—are laid in Qin. cast-iron pipes Zin. 
internal diameter, and are jointed and distributed from 
junetion boxes of Staffordshire blue brick with ventilated 
covers. The main cables are led into the testing-room 
and connected to the main distributing board for testing 
purposes; they are also fitted with taps for pumping dry 
air into the lead covering, as shown in Fig. 5. "The lines 
are then cross-connected on to the lightning arresters and 
high-tension guards supplied by the International Electric 
Company, from where they are led to the switchboard. 
The switching system adapted is the central battery signal 
with local batteries in the subscribers’ instruments. The 
subscribers’ instruments were manufactured by the Ericsson- 
Bell Telephone Company, and the whole of the under- 
ground work, including the supply and laying of pipes 
and cables, was carried out by the British Insulated and 
Helsby Cables. 


0 Fic, 4. —The Portsmouth Corporation Telephone Switchboard. . 


bampered in bringing their prices to conformity with the 


above from the fact that, under their license, they cannot 
reduce prices for telephone service in Portsmouth without 
giving ‘an equivalent reduction to the other large towns 


The switchboard is situated on the third;floor of ‘tha: 
purposes, 


is room 18 


town hall in an ideal room for telephone exchange 
as will readily be seen from Figs. 4 and 5. 8 room i 
excellently lighted, and a falee floor gives ample spate 
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under it for the connecting wires. The switehboard was | idea as to the construction of a section of the switchboard 
manufactured and supplied by the Telegraph Manufacturing | is shown in Fig. 6. The power for supplying the current 
Company, now the British Insulated and Helsby Cables, | necessary for the signalling of the subscribers to the 
Limited. Each operators position is fitted for 50 lines | exchange, the ring-off indicators, the test circuit, 
with “star” informer, which indicates when any of the | operator's telephones, and “star” informer circuit, is 


„„ 


Гта. 5.— The Portsmouth Telephone Exchange Room 


50 are calling. Each subscriber 's metallic circuit is fitted derived from the accumulators, which are charged from 
with an indicator, which operates whenever a subscriber | the electric light mains through а motor- generator, as shown 
calls by simply pressing a red button on his instrument. | in Fig. 7. | 
When the answering plug is inserted іп the local jack the | The following more detailed description of the central 
Indicator is automatically cut out of circuit, and the metallic | battery multiple switchboard will be of interest to all 
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Fic. 6,—A Section of the Main Switchboard. 
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loop is in direct communication with the operator. On [telephone engineers: To signal the exchange a sub- 
learning the number required she tests with the thimble, | scriber depresses the red button on his instrument, which 
and if the line is disengaged rings the subscriber by means | earths one side of his line, and actuates the grid indicator. 
of a pedal worked by the foot, and then completes the | The circuit can be traced on reference to Fig. 8, а current 
circuit. The completion of the circuit cuts off the operator's | flowing from the central battery through the indicator, the 
telephone and throws in a “ ring-off indicator. A general | inner springs of the home jack, the inner springs of tha 
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multiple jacks to the first multiple, where the inner spring 
is connected to the earthed side of the line, whence there 
is a return to the earthed side of the battery. The indi- 
cators close the usual night-bell circuit through the star 
informer. In answer to a call the operator lifts the 
answering plug and inserts it in the local jack. This 
breaks the contact of the inner spriugs, thereby cutting the 
battery circuit and restoring the indicator, and at the same 
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the shutter falls. From a point between the two 
coils a connection is made to the negative side of a 
clearing battery, the positive side of the battery being 
connected direct to earth. On the completion of a con- 
versation the subscribers replace their telephones and 
momentarily depress the red button, thereby causing the 
ring-off indicator to fall, a current flowing from the clearin 

battery to the centre point between the two coils, throug 
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Ето. 8 --Diagram of Central Battery Multiple Switchboard. —— 


time connects the operator’s telephone on to the plug. On 
ascertaining the number required the operator touches 
the bush of the wanted subscriber's jack, and if engaged 
hears a click in her receiver. The circuit which causes 
this is from the bush of the jack touched by the test 
thimble to the bush of the jack on the multiple where the 
line is already engaged, thence to the barrel of the plugs 
which are connected to one side of the battery, through 
this battery, the other side of which is joined to а double 


one of the coils, one side of the line which is earthed, and 
thence to the earthed side of the battery. A subscriber 
can ring through to another without being cut off, and 
consequently need not listen at the telephone while infor- 
mation is sought at the other end. The current for ringing 
the subscribers’ bella is derived from an alternating gene- 
rator, giving 75 volte at 1,000 revolutions, driven by a 
Robinson hot-air engine. : 

The procedure of connecting up for Post Office trunk 
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Fic. 9.—Connections for Junctions between the Post Office and the Portsmouth Municipal Exchange. 


contact relay, through the coil of the relay to the test 
thimble. This energises the relay, thereby closing another 
circuit through the operator’s receiver, as shown on the 
diagram, causing the click or engaged signal. If the line 
is not engaged she lifts the calling plug, which automatically 
disconnects the cord key from the operator’s telephone and 
connects it to a ring-off indicator. This indicator is wound 
so that а current passing through both coils in series will 
not work it, but if a current enters between the coils 


messages is as follows: The Post Office trunk operator 
selects the junction and passes the demand on the call wi ө, 
The municipal operator then turns the lever of the speak- 
ing and ringing key (as shown in Fig. 9) associated with 
the circuit named into the speaking position, lifts the plug 
and tests by momentarily touching the socket at the wan 

subscriber’s jack. Unless the subscriber be engaged upon 
another trunk circuit, the plug is then inserted into the 
jack, and if the subscriber be disengaged the municipal 
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operator rings until attention is gained. If the subscriber | alternating currents from the town mains into direct current 


be already engaged upon a local conversation the trunk 
call is olféred. à and if it be accepted the local connec- 
tion is severed. When the conversation terminates the 
subscriber rings off in the usual manner by depressing 
the red button on his instrument, thereby momentarily 
earthing the circuit. Relay R is in consequence actuated 
‘and closes a circuit which includes R itself, the junction 
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Fic. 7. —The Motor-Generator. 


circuit, the indicators at the Post Office, and the battery B. 
А current then flows from the latter, which retains relay, R, 
and at the same time causes the indicator at the Post Office 
to display a clearing signal. The trunk operator then 
clears, throwing battery A into opposition to B, and con- 
sequently relay, R, ceases to be energised and again 
connects up the clearing indicator, which now gets a 
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for telephony consists of three panels of polished slate, as 
shown in diagram Fig. 10, the left-hand panel being the 
motor panel, the right-hand the dynamo, and the centre the 
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Fra. 11, —View of the Power Switchboard and Motor-Generator. 


feeder. On throwing over the switch on the motor panel, 
the 100-volt alternating town supply is connected to the 
Starting box, and on moving the starting-box switch to the 
centre stud the motor starts up from rest. When run up 
to speed the switch is moved to the next stud, which cuta 
out the resistance coils and allows the motor to attain full 
speed. The dynamo field is then joined in series with 
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Fig. 10. — Diagram of the Power Switchboard and Connections. 


eurrent from the battery A. The local operator then 
clears, the restoration of the plug breaking the clearing 
indicator circuit. If, owing to the expiration of the time 
allowed, the Post Office operator disconnects before the 
subscriber clears, the clearing signal is sent to the municipal 
exchange even if the subscriber omits to earth the circuit. 

The power plant at Portsmouth for converting the 


resistances, the machine being shunt wound, and the dynamo 
volts taken before the accumulators are thrown into circuit, 
The double-pole accumulator switch on the right-hand 
panel is then thrown over, and the automatic cut-out set 
into the circuit. On a reversal of the current the cut-out 
automatically falls down, thereby disconnecting the dynamo. 
The feeder panel із moufted with copper bus bars, the 
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various circuits for the calling, ring off, test, and operators’ 
telephones being bridged across same by means of double- 
pole throw-over switches. In all the circuits are pilot lamps, 
which indicate any undue leakage of current. There are 
ampere-meters in the alternating-current circuit and the 
charging circuit, and a voltmeter to indicate the volta in 
the charging circuit and each of the feeder circuits. The 
dynamo is fitted with choking coils, so that in the case of 
the breakdown of the accumulators, which are connected 
in shunt, all the circuits can be worked direct on the 
machine. In the case of the breakdown of the dynamo 
there is a duplicate set of accumulators, which can be 
thrown into circuit until the fault is rectified. We were 
surprised to find that when working direct from the 
dynamos there was no dominant note from the commutators 
superimposed on the telephone speech. This, we learn, is 
avoided by special construction in the dynamos which 
involves the use of choking coils in the circuit. All 
the wiring of the circuits for starting the motor- 
generator and charging the accumulators, as well as 
feeding the switchboard circuits mentioned above, are 
brought on to the power board. This board was specially 
designed for the work, being the only one of its kind 
fitted in this country. A general idea as to this view 
of its construction and of the motor-generator may be 
gathered from Fig. 11. 


Station 


The outside construction and the instrument fitting were 
carried out by the Corporation’s own staff in preference to 
letting same out to contract. In extension work even 
more will be done by direct labour. The chairman of the 
Telephone Committee, Alderman W. T. Dittman, J.P., along 
with the committee, has guided the scheme to its present 
success in face of great opposition.“ In conclusion, we have 
to thank the consulting engineer for the scheme, Mr. A. R. 
Bennett, of Glasgow, for permission to prepare the above 
description. Our thanks are also due to Mr. C. M. 
Gardner, manager, and to Mr. T. Holme, assistant 
manager, for kindly showing us all the details of the 
undertaking. | | 


THE VENTILATION OF DEEP-LEVEL UNDER- 
GROUND RAILWAYS: A SUGGESTION. 
BY В. PONTIFEX. 
The controversy lately carried on by various energetic 


daily papers about the state of the air in the Twopenny 
Tube,” apparently settled down to a dispute concerning 
* The first loan obtained was one of £25,500, and with the £12,000 


now applied for the department will have capital funds to last some 
two years at the present rate of progress, | 


Station 
Diagram of Tube Ventilation. 


the comparative deadliness of the carbonic acid from the 
coal in use on the Metropolitan Railway and that given off 
by the thousands of more or less washed humanity who 
patronise the tubes. Various schemes have been proposed, 
and some are under trial, with a view to giving fresher air 
at the deep levels, but they all fall under one of the follow- 
ing headings: (a) practicable, but barred by financial 
considerations; (b) utterly useless, even when not expen- 
sive ; (c) a compromise between a and b—not too expensive, 
but only half dolog the work. 

The chief point about any system of ventilation is that, 
to be effective, it must be both continuous and automatic. 
Further, it is quite hopeless to expect the trains to accom- 
plish anything but a somewhat useless churning of the air 
already in the tubes, because the Board of Trade would 
probably condemn any system of automatic shutters which 
would enable the trains to force air in and. out of the 
stations by way of the lift-wells and staircases. 

A solution of the difficulty lies in drawing off the foul 
air by pipes which have their suction inlet in the tunnels 
midway between stations, and discharging it by an upcast 
shaft at the level of the housetops. Fresh air would then 
enter the line at every station, instead of a nauseating 
draught of foul air slowly struggling out on the footpath, 
as at present. The suction inlet of the pipes is necessarily 
midway between stations, because it must be at the greatest 


‘ELEVATION © 


PLAN 


possible distance from the fresh-air inlets in order to make 
sure that every particle of foul air is withdrawn. 

The suction pipes can either be run in the tunnel invert 
under the rails (if these are laid on longitudinal sleepers), 
or can be fastened to the side in а similar manner to the 
cables, while the delivery shaft can be carried up the centre 
of the stair-well Their crose-section would have to be 
arranged to get the greatest area without allowing undue 
flattening at corners, which would increase friction in an 
unnecessary manner. 

The average distance between “tube” stations works 
out at about 700 yards, which, with a fan at alternate 
stations, give a total of 2,200,000 cubic feet of air to be 
dealt with by each fan. For this calculation the lift shafts 
have been taken as 30ft. diameter by 60ft. deep, station 
tubes 35ft. diameter by 250ft. long, and running tunnels 
12ft. diameter. Some of these dimensions are excessive in 
order to allow for passages, etc. To entirely renew this 
quantity of air three times during the 20 hours when а 
tube line is at work, means that the fan must deliver 5,500 
cubic feet of foul air per minute at a pressure (at the fan) 
of about 44in.{water-gauge. A reference to a fanmaker's cata- 
logue will show that a 36in. by 41in. fan will deliver 5,900 
cubic feet per minute at 4jin. water-gauge pressure when 
driven by a 10-h.p. motor at 950 revolutions per minute, 
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To sum up, to obtain a thorough change of air three 
times a day in any average tube railway by continuous 
ventilation it is necessary to fit a 10-h.p. motor and 
fan at alternate stations, fitted with suction pipes running 
m both directions in each tunnel, and a delivery shaft 
carried up the centre of the stair-well. To make sure that 
the motors were at work whenever traffic was running, 
they could be supplied with current from the track through 
automatic starters. The whole scheme is practically auto- 
matic, and does not require any special closing of air-tight 
doors when traffic ceases, neither does it entail the use of a 
huge fan that is idle 20 hours of the day, and whose efforts 
are nullified five hours after traffic starts in the morning. 
Moreover, it can be fitted to any existing tube railway. 


A SIMPLE OSCILLOGRAPH.* 


For the purpose of studying the occurrences in an 
alternating circuit, especially if the results are to be 
exhibited to an audience, by far (ће best instrument is an 
oscillograph. Unfortunately, these instruments, as per- 
fected by Messrs. H. Blondel ‘and W. Duddell, are too 
expensive to come into general use. The writer has, 
however, constructed a simple oscillograph which has 
proved quite successful in the case of comparatively slow 
periodic changes, such as alternating currents at ordinary 
frequencies. The principle of this instrument is the same 
as that employed by Mr. Duddell. A loop, D, of hard- 
drawn silver wire is tightly stretched between the poles, 
N,, of an electromagnet (Fig. 1). The two sides of the 
loop are parallel, and lie 2mm. to 3mm. apart, and a small 
mirror of thin glass is stuck to them. When a current is 
sent through the wire with the magnets excited, the moving 
system is deflected to an extent approximately propor- 
tional to the current strength, just as in a D’Arsonval 


Fia. 1. 


galvanometer. If the current varies periodically, the 
instantaneous deflections will still be proportional to the 
instantaneous current values provided that the natural 
period of the moving system is very short compared with 
the period of the current, and also that the damping of 
the system is very 5 By employing a powerful magnet 
and a tightly-stretched wire both these conditions may be 
fulfilled. 

Fig. 2 is a photograph of the ai seii as constructed 
by the writer. Two identical oscillographs are supported 
in an easily adjustable manner. Each consists of an electro- 
magnet with bevelled poles very close together. The wire 
ig mounted on ebonite, with a tightening arrangement. 
Kach oscillograph is mounted complete with its terminals 
on a baseboard, A. The double apparatus shown is useful 
for taking two curves simultaneously. The arrangements 
for exhibiting curves are shown diagrammatically in Fig 3. 
The writer employs a small 33-ampere arc lamp as a source 
of light, L, and the beam from this passes through the lens, 
A, which makes it parallel, and falls on to the small oscillo- 
graph mirrors. From these the light is reflected to the 
revolving mirror, Sp, and thence on to the screen, S, the 
images of the two mirrors being made to fall on the same 
spot. When the mirror, Sp, is rotated the curves become 
visible on the screen. The amplitude of the curves can 
be varied at will by altering the tension of the wire or the 
distance of the screen from the mirror, Sp. If the screen 


* Translation in abstract of a paper read by A. Wehnelt before the 
German Physica] Society. 


is placed 2m. away, an amplitude of 100cm. can easily be 
obtained with about half an ampere in the wire loop. 
For the purpose of demonstrating phase displacement 
between two circuits of which one is inductively loaded, 
the arrangement shown in Fig. 4 may be used. 


Two circuits are connected to the alternator or rotary 
converter, U, one containing a large non-inductive resist- 
ance, W, and one oscillograph, O,, and the other containing 
a change-over switch, C, and a small adjustable resistance, 
W, to which the second oscillograph, O,, is connected. By 


Fie 5. 


means of the change-over switch either the non-inductive 
resistance, W,, or the inductive coil, L, can be inserted into 
this second circuit. W, is chosen so that the current 
Strength may be the same with either inductive or non- 
inductive resistance. In this way oscillograph O, shows 
the E.M.F. curve and oscillograph O, the current curve. 
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When W, is in circuit there is no phase displacement and 
the one curve lies over the other, the amplitudes bein 

preferably made different by adjusting or WI. If, 
however, L is inserted the two curves will be seen to 
separate on the screen. By gradually inserting an iron 
core into the coil L the simultaneous effect of self-induction 
on the phase displacement and on the current value can be 
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shown on the curves. By means of condensers the reversed 
phase displacement due to capacity can be demonstrated. 
The oscillograph is also very successful in showing 


the voltage and current variations occurring in the. 


alternate-current arc. The curve of current on break- 
ing circuit either with a metallic switch or a liquid one 
can also be easily shown. Many other applications will 
suggest themselves, the only limiting factor being the 
speed of variation. Thus, if the periodic time of the 
changes to be considered is under 01 second, the natural 
swing of the system will interfere with the results, as with 
such an instrument the natural time of swing is about 
005 second, whilst in the Duddell oscillograph it is only 
about 0001 second. 


BRIGHTON MUNICIPAL TELEPHONES. 


What is described as the “informal opening” of the 
Brighton municipal telephone system was performed by 
the Mayor (Mr. J. C. Backwell) on Monday in the presence 
of the members of the Telephone Committee and repre- 
sentatives of the Press. This is the second town on the 
South Coast to inaugurate a municipal exchange within the 
8 of a week, the other case being that of Portsmouth. 
The Mayor opened the exchange by send a 5 to 
Councillor Beryl, of the Theatre Royal, who the 
privilege of being the first subscriber to be rung up on 
the rporation system. Subsequently several other 
subscribers were rung up and conversed with by the 
Mayor and other gentlemen present. Heartiest good 
vilis were expressed at both ends of the wire for the 
success of the undertaking, and everything passed off 
without anything in the nature of а hitch. The 
section of the system inaugurated on Monday is 
that covering the central portion of the town. The 
laying of the underground ducts was commenced on 
March 9 last, and up to date 25 miles of duct have been 
laid within the borough of Brighton. The work of laying 
ducts within the borough of Hove was commenced at the 
end of last month, and will be completed within two 
months. This portion of the work, both in Brighton and 
Hove, is being carried out by Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, of London. The 
cable which has been drawn into the ducts commences at 
the exchange with 626 wires and extends to the borough 
boundary on all sides, gradually diminishing, as connections 
aro made to subscribers premises, to 12 wires at the 
extremities. The number of wires at the exchange is over 
3,000 at the present time. The British Insulated and 
Helsby Cables, Limited, of Prescot, Lancashire, are 
responsible for this part of the work. 

The switchboard is being supplied and erected by the 
Ericsson-Be!l Telephone Company, of Glasgow, and is unique 
of its kind. To call the attention of the operator the sub- 
scriber lifts the phone from its rest, and when conversation is 
finished replaces it, and thus gives the clearing signal auto- 
matically. A special feature is that in the event of a called 
subscriber not responding at once, the caller may himself 
ring without affecting the exchange. This will materially 
accelerate the operating. The switchboard is at present 
fitted for 1,000 subscribers, with an ultimate capacity of 
5,000. The number of applications for telephone service 
having already considerably exceeded 1,000, the work of 
oxtending the board is to be proceeded with at once. 

The instruments, which are of elegant design, bearing 
the borough arms, are a combination of the latest 
devices for giving an excellent service with a mini- 
mum of trouble to the subscribers, and are also 
supplied by the Ericsson-Bell Company. The fitting 
of these, together with the wire leading from the 
underground points, is being carried out by the depart- 
ment, instead of by contractors as originally intended. 
The area covered by the license extends to Burgess Hill on 
the north, Shoreham and Steyning on the west, and Rot- 
tingdean on the east, and embraces a number of smaller 
places and villages near Brighton. The extensions to these 
places are at present under construction. The subscription 
of £5. 10s. per annum for unlimited service covers the 


whole area without extra charge, and subscribers may also 
speak to any other town in the United Kingdom over the 
Post Office trunk wires on payment of the usual fees. The 
formal opening of the system for the public use will take 
place in the course of a few weeks when the construction 
is further advanced. 


COMBINED REFUSE DESTRUCTORS AND ELECTRIC 
LIGHTING WORKS. 


In view of the great deal that has been written and 
urged in favour of the combined dust destructor and elec- 
trical generating station, and the economical results which 
are said to result from such combination, the following 
report will, we think, be read with particular interest by 
electrical engineers at the present time. It has been pre- 
pared jointly by Мг. H. Mair (the borough surveyor) and 
Mr. G G. Bell (the resident electrical engineer of Hammer- 
smith), who were instructed by the Cartage and Electricity 
(Joint) Committee of the Hammersmith Council to report 
upon the question of a refuse destructor for the borough. 
The report, which we reproduce in full, reads as follows: 


“ [n accordance with your instructions, we herewith beg 
to report upon the question of a refuse destructor for the 
borough of Hammersmith. It is perhaps unn to 
se жөр in the first instance, that the primary object of 
refuse destruction is the disposal, in a sanitary manner, and 
rendering innocuous, all waste materials collected from the 
private house dustbins and trade refuse. If at the same 
time not only can this object be realised, but some useful 
product obtained by so doing, without any corresponding 
disadvantages or drawbacks, the cost can be materially 
reduced and the financial aspect of the question becomes 
more favourable. It is our duty to lay before you the 


pros and cons. of this question from these points of view. 


“ [n the first place, there is no doubt whatever that а 
proper system of refuse destruction is the most sanitary 
method of dealing with the house refuse collected from 
large communities, as it can be dcalt with close at hand, 
thus avoiding the risks and cost of transit to the dust 
shoots, which must of necessity be some distance from the 
large centres of population. The question of cost, how- 
ever, is to a very large extent the ruling factor, and as 
the available shoots near at hand are gradually filled up, 
this simple method of dealing with the matter becomes 
more and more expensive, although from a sanitary point 
of view it does not materially affect the persons whose 
refuse is carted away. Dust destructors, therefore, really 
affect the community at large, and if the cost of dealing 
with our refuse by means of a dust destructor is heavier 
than by sending it away, we are paying this extra money 
simply for a more ideal state of affairs. 

“At the present time the disposal of refuse is receiving 
the very serious consideration of the authorities throughout 
the whole of the kingdom, and up to the present time 
about 160 towns in Great Britain and Ireland have. adopted 
some form of destructor. A large number of these, how- 
ever (nearly one-third), have been erected quite recently, 
so the actual cost of dealing with refuse in this manner 
cannot be accurately ascertained with a modern form of 
destructor. It must also be borne in mind that many of 
these towns have no other possible method of dealing with 
their refuse. As, however, some municipalities have been 
carrying out experiments in this direction for a number of 
years, it will not be difficult to arrive at a figure which will 
give the approximate costs and be suitable for basing our 
estimates upon. 

“The perfect dust destructor has not yet been designed, 
and should be a combination of the following pointe, but 
there are some very good approaches to it on the market: 
(1) perfect cremation of the refuse, so that there can be 
no Offensive nuisance from partly burned gases; (2) must 
be capable of dealing with the refuse immediately it is 
delivered, so that it is not necessary to store same, as it 
quickly becomes offensive under these conditions; (3) no 
nuisance to the surrounding neighbourhood through fine 
dust or grit boing distributed from the chimney stack ; (4) 
the furnace temperature should be ao great that the residue 
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is melted and forms hard clinker, which then becomes а 
useful by-product. None of these points should be sacrificed 
in order that the refuse should be used instead of coal for 
any useful purpose, and if these points can be fully met 
and any surplus heat used for generating steam, then this 
steam may and should be used for driving thé necessary 
machinery required in the destruction of the refuse, and we 
believe that there would bevery little, if any, heat available 
for any other useful purpose. : 

* It would perhaps be as well to examine the conditions 
which prevail at Hammersmith, and ascertain the cost 
of erecting and working a destructor, and also see if any 
useful purpose could be served by the apparatus after 
its true functions have been carried out. The actual 
amount of dustbin and trade refuse dealt with last year 
was approximately 28,000 tons, but as the population of 
the borough is continually increasing, any destructor 
erected should be capable of dealing with 30,000 to 35,000 
tons per annum, which, taking 500° working days in 
the year, will give an average of about 100 tons daily. 
The cost of the necessary dust destructor, as well as 
tipping floors, boilers, dust-catcher, buildings, and chimney, 
would be about £18,060, to which must be added the cost 
of the land. The area required would be approximately 
one acre, as provision must be made for a necessary inclined 
approach road, stores, and other buildings. This may be 
estimated at £2,500. The London County Council would 
lend this sum to be repaid within 50 years, on which we 
should have to pay interest at the rate of 5{ рег сеп&. рег 
annum, so the capital charges for interest and sinking fund 
on the land would amount to £95. 10s per annum. The 
amount, £18,000, to be borrowed for the buildings and 
machinery, we may take it, would have to be repaid within 
50 years, and interest at the rate of 34 per cent. per annum, 
80 these capital charges for interest and sinking fund would 
amount to £915 per annum. 

‘In provincial towns where destructors are at work it is 
found that 1s. per ton is the average cost for labour only 
at dust destructors combined with electricity works, but 
this is increased to 1s. 8d. per ton if the London installa- 
tions are included, so we must infer that the cost for labour 
here will be at least 18. 8d. per ton, which must be added 
to the above figures. А further amount must also be 
included for depreciation, which we believe will ultimately 
prove to be a very heavy item, and it is not safe to esti- 
mate this at less than another 5 per cent. on the whole 
cost of the plant, in addition to the sinking fund previously 
mentioned, which will amount to another £900. When 
the refuse has been tipped into the destructor cell this is 
not the end, as there is a very heavy residue to be dealt 
with, which varies from 25 to nearly 50 per cent. of the 
total quantity placed in the cell. This must be disposed 
of in some manner or other as rapidly as it is made, and 
where building operations are in active progress or a large 
number of new streets and roads are being made up in the 
district it might be disposed of, but in our case, where 
sand is abundant and the number of new roads to be made 
is extremely small, we believe there would be difficulty in 
disposing of approximately 10,000 tons of clinker without 
barging away. 

‘These items may be briefly summarised thus: Cost of 
land—£2,500 for 50 years at 34 per cent, £93. 10s; 
buildings— £18,000 for 30 years (£600 sinking fund, £315 
interest) at 54 per cent, £915; 50,000 tons of refuse 
at 1s. 8d., £2,500; add 5 per cent. for deprecia- 
tion, £900; 10,000 tons of clinker at 2s. 7d, £1,291— 
total £5,699. 10s. The cost of barging away dust 
at the present time is 2s. 7d. per ton, which at 30,000 
tons per annum equals £3,875, showing an increase of 
£1,824 per annum. Of course, it is possible to use the 
hard clinker for manufacturing artificial stones for paving, 
but the plant necessary to do this—z.¢., mills, crushers, 
hydraulic press, etc.—would cost a further £2,000 before we 
could deal with this clinker satisfactorily and economically. 

“Taking it for granted that we should be able to get ria 
of the whole of the clink, the question arises as to whether 
any surplus steam which the destructor would generate 
could be utilised for any useful purpose. This entirely 
depends upon the amount of steam and the steadiness at 
which the supply can be maintained, as, of course, an inter- 
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mittent supply would not be of any use from a commercial 


int of view. Mr. rich, in а paper on ‘ Refuse 

estructors, recently stated that out of 160 towns in 
Great Britain and Ireland whose authorities have adopted 
dust destructors, 45 are combined with electricity works, 
26 are combined with sewage works, whilst the remaining 
89 towns use their destructors for destruction only, and do 
not attempt to make anything else out of same. This 
question is one turning upon the calorific value of the 
refuse, and the position which Hammersmith occupies 
does not justify one in looking for a very high calorific 
value for the following reason: it is not the centre 
of any very large industrial activity, so that the 
amount of trade refuse is absolutely a negligible quan- 
tity; it is not the centre of a rich residential district, 
so that the amount of combustible material in the house 
dustbins is reduced by the residents to the lowest possible 
denomination. An examination of the refuse tipped will 
bear this out, and, in fact, we are afraid that in order to 
obtain a sufficiently high temperature to ensure perfect 
cremation of the gases it would perhaps be necessary to 
add a little coal to the refuse to obtain this result. If we 
are fortunate enough to burn the refuse without the aid 
of coal, then the surplus heat, after driving the necessary 
plant for producing the forced draught, lighting the build- 
ing, driving any artificial stone machinery, ete., will be 
such a negligible quantity that it is not safe to allow any 
oredit for this. in making out the estimates. Taking the 
average cost per ton as shown above, we arrive at a total 
cost of 3s 9łd., which, we think, is a fair estimate, and 
may be taken as the average cost. 

“The actual ascertained cost at Fulham is 3s. 7d. per 
ton, before, however, allowing a sufficient sum for deprecia- 
tion, and working a more expensive plant suitable for 
assisting the electric light works. Upon examination of 
the annual returns of six London municipal electric light 
stations, three of these having the assistance of destructors, 
and three with coal only, the following comparison shows 
the value of a dust destructor: Capital expenditure per 
kilowatt of non-destructor stations, £80; capital expendi- 
ture per kilowatt of destructor stations, £118. The working 
costs of non-destructor stations is 02d. per unit higher 
than the destructor atations, which upon 5,774,644 units 
(their total output) represents £4,895. The extra cost of 
the capital involved to effect that saving is, apparently, at 
5 per cent., £7,395, showing a net loss of £2,500 per 
annum as the cost of combining dust destructors and 
electric light stations. Turning again to the Fulbam 
result: the resident engineer reports that the value of the 
fuel saved by using dust was £2,260 per annum, which, 
however, we find would be turned into a loss of about 
£200 if a proper amount were set aside for the depreciation 
of the special plant. 

“We have arrived at the following conclusions : (1) That 
barging away is more economical at the present time. 
(2) That the refuse has not sufficient calorific value to justify 
the combination of a dust destructor with the electricity 
works. (3) That there is every probability that the cost of 
cremation of refuse will greatly decrease, whereas the cost 
of barging is more likely to increase. A time will come 
when the destructor will be necessary, and it would be 
good policy to obtain the necessary ground at once, 
having easy facilities for transport, thereby reducing the 
cartage." 

—————M па 


CORRESPONDENCE. 


t One man's word is no man's word, 
Justice needs that both be heard.' 


AND AWARDS—VALUABLE OR 
OTHERWISE. 


[The following is the copy of a letter we understand 
was sent to the secretary of the International Fire 
Exhibition. —En. E. E.] 

* Re AWARDS. 

“ DEAR SIR,—We are obliged by your favour of the 
16th inst., accompanied by a list of the awards made by 
the jury. 


AWARDS 
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“We are surprised to note that we have been awarded 
a bronze medal under Group 3—‘ Fire alarms, telephones, 
and telegraphs —and it is very remarkable that we should 
have been awarded a bronze medal for something which 
we did not exhibit. 
. *]f you will refer to our inventory sent you at your 
request for use of the jury, you will see that on the two 
pages of foolecap there is no reference whatever to any 
exhibit of this kind, and while the jury were at our stand 
we did not show them anything pertaining to telegraphs, 
fire alarms, or telephones. 

"Perhaps the fact that our exhibit was examined 
immediately after lunch may account for the extraordinary 
classification.—Y ours, faithfully, ——— — 


TRADE NOTICES AND NOVELTIES. 


Junetion Boxes, ete. 


Catalogue J. B., just issued from Messrs. Johnson and 
Phillips's Eleotrio Cable Works, Old Charlton, Kent, deals with 
the various kinds of junction boxes and cable accessories manu- 
factured by this firm. Included among ihe apparatus illustrated 
is a special form of mains disconnecting box, with fittings 
mounted ona marble slab on the 'bus-bar principle, so that 
any cable may be disconnected by means of its link without 
disturbing the rest. Another speciality shown is a mains fuse 
box, the position of which on a network system is generally on 
a set of distributor cables, which oonnect two feeding points, 
and its function is to blow its fuses when a fault occurs on 
either feeding area, and thus isolate the fault. The two outer 
conductors of the three-wire system have fuses and handles 
with clip contacts, and the neutral wire is connected by a 
solid link. One of the essentials of such a box is, of course, 
accessibility of the fittings, and we note that attention has 
been given to this point, also that ample clearance is allowed 
between fittings of opposite polarity and the sides of the box. 


Three-Way Triple Concentric Disconnecting Box. 


The accompanying illustration shows the arrangement of a 
three-way triple-concentric disconnecting box arranged on the 
principle that either of the cables may be disconnected elec- 
trically without affecting the connections of the two others. 
All the links for this purpose are above the compound level, 
and it can be at once seen to which cable they belong. 


Thomson Polyphase Recording Wattmeter. 


Pamphlet No. 151, recently issued by the British Thomson- 
Houston Oompany, Limited, Rugby, deals with the Thomson 
polyphase recording wattmeter, an instrument which is supplied 
for use on either two-phase or three-phase circuits, with balanced 
or unbalanced loads. It is claimed that this meter gives a 
perfectly accurate record when used on a circuit having a mixed 
load of lamps, motors, and other devices, no matter how 
unbalanced the load may be. Two different patterns are made 
viz., round and rectangular. 


Primary Cells. 


From Le Carbone (late Lacombe et Cie.), 17, Water-lane, 
Great Tower-street, E. O., we have received a number of leaflets 
describing several new primary oells, etc., which they are intro- 
ducing. One of these leaflets deal with the firm’s patent carbon 
headed plate, in which direct contact between the carbon plate 
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and terminal is obtained by means of an arrangement of trans- 
verse and longitudinal slots. Inoreased efficiency, durability, 
and economy are claimed for this plate. Another of the leaflets 
describes a form of their Сагы cell, which is recommended 
for open circuit work, and espeolally for bell, telegraph, and 
telephone installations. ‘‘Carbi” ignition cells; Sack cells 
for testing sets, alarms, etc., porous carbon cells, and Star 
gelo merae blocks are dealt with respectively in the remaining 
eafiets. | 
David Bridge and Co.’s Manufactures. 


We have received from Messrs. David Bridge and Oo., 
Castle Ironworks, Castleton, Manchester, a complete set 
of their trade catalogues, each of which is profusely illus- 
trated. This firm's manufactures are very numerous, and 
include a variety of apparatus having a bearing on electricity 
supply undertakings and electrical manufactures, such, for 
example, as indiarubber and guttapercha machinery ; oil 
separators for treating the exhaust steam of condensing or 
non-condensing engines, and for purifying live steam; oil 
pompe ; milling and boring machines; friction clutches, etc. 

ith regard to the oil separators, these are of the Baker” 
type, and have been supplied to many of the principal electricity 
supply stations in this country, we understand. 


Sundries. 


The latest list of electric sundries (Seetion S) issued by Mr. 
С. Braulik, 217-218, Upper Thames-street, London, E.C., 
contains illustrations and particulars of a large variety of 
electrical apparatus, including accumulators, aocessories for use 
with accumulators, rovelties of various kinds, small motors and 
dynamos, medical coil sets, induction coils, etc. А patent 
coupling for arc lamps is dealt with among other apparatus in 
another list. Our attention is called to a considerable reduotion 
in the price of this coupling. 


Brush Lamps and Fittings. 


Bulletin No. 4, just issued by the Brush Electrical Engineer- 
ing Company, Limited, 106-112, Belvedere-road, London, S.E., 
contains particulars and illustrations of the firm’s specialities in 
the way of incandescent lamps and fittings, together with a 
number of examples of the practical application of the same. 


Ebonestos. 


Messrs. B. Weaver and Co., 22, Rosoman-street, Clerken- 
well, London, E. O., have sent us some illustrated sheets and 
tabulated price-lists of their standard ‘‘ Ebonestos " insulating 
switoh-handles, bushes, and nipples. We note that the listed 
articles can be delivered from stock. 


Simplex Steel Conduit. 


We note that the Simplex Steel Conduit Company, Limited, 
Westinghouse-building, Norfolk-street, Strand, W.C., have 
been awarded a gold medal in Group 1, Class 3, of the exhibits 
at the International Fire Exhibition, Earl's Court. This is but 
one of a number of awards of merit which the above firm have 
obtained from time to time for their Simplex system of conduits 
for interior wiring. 


Tramway Motors. 


Pamphlet No. 152, issued by the British Thomson-Houston 
Company, Limited, Rugby, deals with tramway motors of the 
fitm's well-known t of manufacture. This pamphlet super- 
sedes Nos. 61, 67, 125, and 122. 


Steam Appliances. 


The latest addition to the trade literature issued by Messrs. 
Holden and Brooke, Limited, Sirlus Works, West Gorton, 
Manchester—viz., List 58—is well calculated to convey an 
idea as to the range of the firm's manufactures, and thus fulfil 
its intended purpose. The steam users’ appliances illustrated 
include injectors of various patterns, oil separators, steam 
dryers, feed-water heaters, automatic feed regulators, steam 
traps, water gauges, strainers, valves, etc. 


FORTHCOMING EVENTS. 


Fripay, Ост. 9. 

Electro-Harmonic Society.—At 8 p.m., first smoking concert, 

Crown Room, Holborn Restaurant. 
Monpay, Ост. 12. 

Institution of Mechanical Engineers (Graduates’ Association). — 
At 7.30 p.m., ordinary meeting. Paper: ''The Design of a 
Town's Tramway Scheme," by Mr. Wm. McDonald. 

FRIDAY, Ост. 16. 

Institution of Mechanical Engineers.—At 8 ү ordinary 

5 Paper: The Newcomen Engine, by Mr. Henry 
vey. 
SATURDAY, Ост. 17. 

Junior Institution of Engineers. —At 3 p. m., visit to the New 
Vauxhall Bridge Works. Assemble at the Westminster entrance. 
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FISCALITY. 


“ And so the murder is out.” Thus spake Mr. Chamber- 
lain at Glasgow. He has commenced his campaign of 
missionary work to convince the ‘British and Irish elec- 
torate that the axiomatic statement is still true, ** Other 
times, other manners.” He has sketched briefly, but 
lucidly, the direction in which he thinks Great Britain 
should act if she is to retain her place among the nations. 
The suggestions he makes are extremely simple, but none 
the less wise because of that extreme simplicity. If Mr. 
Chamberlain were a mathematician, he might probably 
point out that our export trade was the summation of two 
factors—the one exports within the Empire, and the other 
exports outside the Empire. He has strongly emphasised 
the fact that the exports within the Empire have been 
increasing while those without the Empire have been 
decreasing, the increase and decrease having been some- 
what proportionate, so that, broadly speaking, the total 
has remained substantially constant. There are indica- 
tions, however, that the increase within the Empire may 
be successfully challenged by the competition of out- 
siders, and if this should be the case his most virulent 
opponents will be compelled to acknowledge that it 
would be a bad day for this country. Mr. Chamberlain’s 
proposal is twofold in character. In the first place, he 
wishes to unite in closer bonds the various constituents 
of the Empire, and to do this he would shift the incidence 
of taxation. He does not propose to increase taxation, 
and, so far, the country as a whole would neither gain 
nor lose by accepting his suggestions, but he strenuously 
points out that by shifting the incidence of taxation in the 
way he suggests we should be enabled to draw closer the 
bonds of Empire, to render the Colonial markets more 
secure, and make competition more difficult. Mr. Chamber- 
lain has gone far enough to show that his ambition is to 
see these small British Islands stands in the same relation 
to the Empire as London does to the British Isles. Here 
he would have the heart, there he would have the limbs 
each active and important members of one giant organisa- 
tion. A further point he mentioned, which ought to be 
considered, is that politically, socially, and commercially 


the Empire might be absolutely self-contained, and 


then need not for a moment fear the vagaries of 
politics or commerce which traverse the world. We 
trust this is a true exposition of his suggestions. They 
have met with great opposition, and an opposition con- 
ducted upon the worst possible lines and in the worst 
possible taste. Those who wish Mr. Chamberlain’s policy 
success have to combat half truths, and here is the extreme 
difficulty. No suggestion for so vital a change of policy 
to the Empire can be without its weak points, but we hold 
that for the moment—although there may be differences as 
regards details—it is the bounden duty of every man in 
these islands who thinks the broad suggestion the true 
solution of the present difficulties of the Empire to support 
that suggestion by all the means in his power. Bis dai 
cui cito dat is probably more true at the present moment 
than it ever has been in the history of English 
politics. Individual assistance given now, if tbe result 
of conviction after examination, will be ten thousand 
times more valuable than the assistance given when 
it is seen which way the cat jumps, or, in other 
words, which way the majority is going. It would be 
nonsensical for us to attempt to place Mr. Chamberlain's 
issues more clearly before the public than they have been 
placed by himself. He will possibly elaborate in greater 
detail in future speeches; but meanwhile good can be 
done by considering advantages and exposing fallacies. 
Tariffs are not necessarily methods of protection. They 
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may be methods of free trade—absolutely free trade. Let 
us explain. Every nation may be looked upon as a 
market. That market has been erected, equipped, and 
maintained at an annual cost by the nation. Surely, it is 
but right that every person who trades in that market 
should pay rent for the use of it. If, then, tariffs were 
looked upon and adjusted so as to return the legitimate 
rent for the market provided, we maintain that that 
might in reality be called free trade, because every 
person who did business in the market would pay 
his proportionate share of the cost. The ordinary 
idea of tariffs, however, is something different. It is 
a higher duty than is just, in order to prevent com- 
petition in the home markets, and this brings about 
another phase of the question when the home business 
men are in a position to more than supply their own 
markets. An argument largely used by so-called free 
traders — or, as Mr. Chamberlain calls them, free 
importers—is that such surplus thrown upon our market 
is beneficial to us, in that we get it much cheaper than 
we ordinarily should. Has it ever occurred to a single 
individual who uses these arguments to carry it to 
extremes, and to really go into the matter far enough 
to come to & right conclusion? "Take a case. Assume 
that America can supply us with all the iron and steel 
we require more cheaply than we сап supply it ourselves, 
because their own market is amply protected and the 
surplus can be dumped down here at a low price. Were 
this done it would mean that the labour at present 
employed in these industries would no longer be wanted. 
What would they do? Transfer their labour to some 
other direction, say the enthusiasts. It is easy to say this, 
but anyone acquainted with what has occurred in the past 
through the decaying and transferring of trade knows that 
that conclusion is an absolute impossibility. A gentleman 
recently wrote some letters to the Times, in which he 
argued that if a grate could be bought at Sheffield for one 
pound and at Belfast for fifteen shillings, by buying at 
Belfast he would be the gainer of five shillings, and he 
proeeeded to argue that it did not matter whether he 
bought at Belfast for fifteen shillings or in Belgium, he 
was clearly the gainer of five shillings. Admitted, so 
far as Belfast is concerned, but transfer the manufacture of 
all grates from Great Britain to Belgium and purchase 
each one at fifteen shillings instead of one pound. He 
contends that this would be good business, and that the 
country would be a gainer. Perhaps if he looks further 
into the matter, he may see that a very different 
interpretation can be put upon the transaction. 
Certainly he buys a grate at Belfast for fifteen sbillings 
instead of paying one pound at Sheffield, and is a gainer 
of five shillings, which is much as if he had bought a pound 
of sugar at a grocer's on one side of the street at three- 
penee instead of going on the other side and buying а 
pound for threepence-halfpenny, and thus gains one half- 
penny. Take for & moment that fourteen shillings is the 
value of the labour expended in the construction of the 
grate. Each one of these fourteen shillings pays its quota, 
whether the grate is made in Sheffield or Belfast, to the 
support of the English market ; while if the money goes to 
Belgium, not one penny of the whole lot pays its quota, 
and whatever that quota may be, it has to be borne among 
the individuals who pay taxes in this country. It might 
be also, when the case i8 carried to extremes, that а very 
large quantity of labour will not be able to transfer itself, 
&nd again the remainder has to support this labour in 
idleness. Among Mr. Chamberlain's proposals is one to 
impose a duty on imported manufactures, probably limiting 
auch duty to manufactures competing with those carried on 


in this country. If the electrical industry will confine its 
attention to this one suggestion, it will see how enormously 
different the conditions of business would be under such 
circumstances, 


BALLADS OF BUSINESS. 


No. 3.—Estimating. 


From high on Mount Olympus 

The god-like buyer comes ; 

Prepare your wares, ye travellers ; 

O! drummers, beat your drums. 

If Fate be kind unto you 

He'll grant the boon you crave, i 
Of asking rates and estimates, 

Till you are in the grave. 


On much beprinted paper 

All gloriful bedecked : 

* Your lowest price, in half а triee ; 
** And send us, to inspect, 

* Full samples, detail drawings— ” 
For sixpence worth at most. 

And orders may proceed your way, 
Ere you give up the ghost. 


O! tempora. O! mores. 
When orders are 80 scarce 
That profits fair they cannot bear, 
Though shareholders may curse. 
But stay ! there are, most busy, 
Men working nigh and day, 
Producing rates апа estimates , 
And—giving them away. 
B. C. H. J. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at It. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. Tbe answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. АП 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches. should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(JUESTIONS. 


625. If a ‘15 three-core distributor was supplied at one end with 
three-phase currents from three single-p transformers con- 
nected on the mesh system, having volts on the seconda 
coils ; if incandescent lighting constituted the whale of the load, 
and consumers were supplied with single-phase current from one 
of the three sides at the rate of one ampere per two yards of run, 
and arranged so as to obtain a good balance—(1) How would the 
carrying capacity and drop be calculated? (2) To what distance 
would it distribute efficiently? (3) How would the lamps on each 
side be affected if (a) one of the transformers burnt out, (b) one 
of the three low-tension main fuses blew, (c) one of the high- 
tension transformer tuses blew !—8. R. | 


626. Give sketch and description of a good clock switch for use ir 
switching on and off incandescent lamps 1—H. Р. 


ANSWERS. 

Question No. 617.—In an alternating-current system generating at 
2,000 volts, with the outer earthed at the works, where the 
area of supply is а scattered one and house transformers are 
used connected to the high-pressure mains, what is the best way 
of testing the insulation of these mains without disconnecting 
the transformers, so as to keep ahead and get warming of any 
faults which may be developing ! 


Best Answer to No. 617 (awarded 108.).— Perhaps the 
simplest way of detecting incipient faults in a system such 
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as described, is to measure the leakage current from each 
main to earth while the other is insulated. There must 
for this purpose be a switch in the earthing connection of 
the outer main, and a suitable arrangement of apparatus is 
shown in the accompanying diagram. It will be seen that 
eitber main can be earthed through an ammeter and a 
variable resistance. Normally the outer would be kept 
earthed through the ammeter, with the resistance cut out 
of circuit, or nearly so. Before changing over the two-way 
switch increase the variable resistance as a precaution, 
then, having switched over, the variable resistance may be 


a. 


cut out altogether if the ammeter reading does not become 
too great. The resistance used need not be at all elaborate ; 
a water resistance would be the cheapest, and a switch for 
short-circuiting it might be used for cutting out the last 
few ohms. | 

This device is 1 simple, and can be used at 
frequent intervals, and thé leakage to earth from each main 
when the other is insulated carefully noted ; any deteriora- 
tion of insulation on the unearthed main would cause an 
increase in the ammeter reading. Of course, one would 
not expect this reading to be quite constant from day to 
day, ав insulation resistance is affected by the weather, but 
any marked increase in the leakage current would be a 
sign of a fault, and if the fault was at all a bad one, the 
ammeter reading would be too great to allow the resistance 
to be cut out, for, of course, the voltage across the fault is 
2,000, unless the fault is actually in the winding of one of 
the transformers, in which case the leakage current is 
choked down by the action of the transformer as a choking 
coil. The insulation resistance of either main is given, 


of course, by dividing 2,000 by the current to earth | 


from the other main ‘“dead-earthed.” The ammeter 
should be in а conspicuous position, so that the leakage 
current from the inner main to earth may be always 
visible: it should also be provided with a fuse. Care 
should be taken that faults are attended to at once, and 
that the outer is kept earthed except for the very few 
seconds required for testing its insulation, or it would be a 
source of great danger, especially as it is supposed to be 
earthed. 

The disadvantage of this method of insulation test is, as 
before stated, the fact that faults in the transformer wind- 
ings themselves are not revealed in anything like their true 
proportion ; but nothing is said in the question concerning 
the keeping of the system "alive ^; and as in all proba- 
bility the load is almost purely a lighting one, there is no 
reason why the system should not be switched off, say, in 
the middle of each day, the earthing switch opened, and 
the insulation resistanee of the whole system tested with 
an ordinary testing set. Any discrepancy between the 
results obtained by the two methods would indicate that 
the fault was in one of the transformers. 

The great advantage of the first method is its extreme 
simplicity, and the fact that the test can be applied at any 
time under any conditions of load.—P. 


Answer to No. 617 (awarded Ts. 6d.).—The high-tension 
system of a supply station is usually tested once a week, 
generally Sunday morning, when plant is shut down by 
breaking the outer by means of plug usually provided for 
the purpose (Fig. 1) at the station and testing insulation 
to eartb, using Rivertown or other testing set. As trans- 
formers, etc., are across mains we shall get the insulation 
of inner and outer, and as there will be a considerable 
amount of surface leaksge the test will probably be low, 
but we can notice any fall in insulation from previous week, 
which at once should be accounted for. This | 
might, of course, be on the outer, and would not affect us 
to any extent, but it should be removed, as the Board of 
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Trade only allow the system to be earthed at one point, 
and if the leakage is on the inner, it would mean trouble if 
not remedied at once. Another way of testing for leakage 
is to break the outer, also withdraw the earthing piug and 
connect a low-reading ammeter between the outer 'bus bars 
and earth (Fig. 2), and run up machine on mains. Any 
leakage current will now return to machine through this 
ammeter, and if it approaches the allowable amount stipu- 
lated by the Board of Trade the circuits should be switched 
off until faulty one is found, and then disconnect portions 
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of main where possible and localise in usual way with 
testing веб. —À. THOMPSON. 


Answer to No. 617 (awarded 58.).—It appears, on a con? 
sideration of the above query, that the aim of the questioner 
is not to produce, or that the above question shall be the 
means to produce, a discussion on the merits or demerits of 
the various systems of insulation testing which at the 
present time are in vogue, but that he seeks to preclude 
such an idea, and seems rather to desire a solution of the 
special difficulties which he has to contend with in this, 
a special and specific case. In other words, the question 
implies the thought of the possibility of obtaining the con- 
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dition of the mains which will make it possible from time 
to time to take the tests which it is desirable should be 
taken. To that end, therefore, of solving that part of the 
case involved as indicated, it may be well to consider one 
or two important points in connection with and included in 
the question. (1) No disconnection of the transformers 
from the source of supply must be made—i.e., that during 
the tests the consumers must not suffer that objectionable 
inconvenience of the extinguishing of lights in their houses. 
(2) No tests for insulation qualities can possibly be taken 
upon cables or mains when such at the time are in use 
supplying power to the transformers. (3) Therefore, some 
arrangement must be provided so as to make it possible 
that the requirements of No. 1 are fulfilled and that the 
disadvantages of No 2 are obviated. : 

Fig. 1 gives an approximate idea of such an arrange- 
ment. The method there represented is that, instead of 
transmitting the power simply by one concentric cable, as 
indicated in the question, to divide the cable, as it were, 
by using two cables of one-half the cross-sectional area of 
the single cable each, so as to transmit the power with the 
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same efficiency and economy as before. The arrangement 
provides, also, special disconnecting boxes, so that it is 
possible to disconnect one cable entirely from the supply 
and the transformer to facilitate the testing. As the 
question indicates that the area of supply is a scattered 
one, it is quite possible that the mains from the ’bus bars 
at the works are connected up to street connecting boxes, 
and from thence, аз а central point, the cables branch off to 
their respective districts ; or else the cables might, without 
the intervention of street boxes, be laid from the station to 
the individual transformers. In either case, however, little 
difference exists as regards the matter that is being con- 
sidered. It will be seen by a reference to Fig. 1 that two 
cables are employed in place of one, originally. These 
cables are fed separately from the station ‘bus bars or 
auxiliary 'bus bars, so that it is possible to disconnect the 
cables from the aforementioned bus bars. The means 
adopted to produce such a possibility might involve the 
employment of either high-tension switches or plugs. In 
the figure plugs are represented, hut these are not abso- 


lutely necessary. At the transformer end of the mains a 
transformer box of special type might be used (per Fig. 1). 
It consists of a small 'bus bar connected to the primary 
winding of the transformer, and plugs from terminals 
on the bar connect the cables to the bar, and, there- 
fore, to the winding of the transformer. It will be 
seen that, provided the plugs are in their respec- 
tive and proper places, both at the station and the 
transformer ends, the supply of power will be carried on as 
usual. In order to prepare the cables for the tests, each 
cable should be disconnected separately, and noi at the 
same time. Care should be taken that both ends of the 
cable are disconnected by pulling the plug from each end 
out, for, if such is not attended to, an accident might 
possibly occur to the tester. Under the condition of one 
of the cables' being made useless for the time being, the 
other cable will have to carry the whole current, which is 
double its ordinary current traversing its length ; therefore 
the test should not be a prolonged one, the shorter the 
length of time oceupied being the better compatible with 
accuracy of test. When the fest on that cable is finished 
it should be reconnected into circuit again, the other cable 
being then disconnected and the same tests undertaken 

upon it.—G. W. B. 

Question No. 618.—A 1-h.p. continuous-current motor, ranning at 
1,200 revolutions per minute, drives a machine by means of 
gearing at the rate of 100 revolutions 
machine requires to have its direction of rotation reversed 
every two minutes. Describe some automatic arrangement con- 
trolling the motor by means of which these reversals can be 
obtained. ; 

Best Answer to No. 618 (awarded 10s.).— There are 
several ways of reversing a motor every two minutes. 


: * * 


Fio, 1. 


One way is to gear the switch up to the motor in such a 
manner tbat the motor operates the switch. If the motor 
is geared up tc a shaft making 100 revolutions per minute, 
it follows that after the line shaft has run 200 revolutions 
the motor is required to be reversed. For reversing a 
shunt-wound motor special switching arrangements are 
required for the shunt, so arranged that a non-inductive 
resistance is placed across the field circuit before it is 
broken. For rapid stopping and reversing, à brake should 
also be fitted so that the motor is brought quickly to 
rest. А suitable switch for this purpose is made by Messrs. 
Royee, Limited, Manchester. 

Fig. 1 shows the arrangement of the switch as used for 
hoists, etc. In this case the pulley keyed on the shaít of 
the switch will require removing, and in its place a disc, 
C, with lugs on it to engage with the weight, D; on the 
same shaft are keyed a crank and crank-pin, the crank-pin 
driving the main switch. The main switch is made up in 
a similar manner to a controller barrel, and it is in two 


parte—one. negative and one positive—each part having 


r minute. This 
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the required number of contacte on it, for the mains, 
armature, shunt, and brake. On each side of the main 
barrel on the top plate are fixed a row of contact fingers. 
The main switch is only in contact with one set of finger 
contacts at a time, depending on which direction it is 
required to run the motor. The main ewitch is locked in 
position by means of a sprocket wheel, so that it is 
Impossible for it to remain in an intermediate position. On 
moving the main switch to either of the “on” positions, 
the core of the ratchet coil is lifted, the coil being in series 
with the shunt of the motor. The coro of this coil gears 
into a wheel fixed on the lower barrel spindle. On this 
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spindle is mounted а many-way switch of the tramcar 
controller pattern, to cut in or out the armature resistance. 
At the end near to the rope wheel this spindle has a small 
pinion fixed on it, which oon into a quadrant on which a 
weight is fixed, the quadrant being connected up to a 
dash-pot. On the main switch being put in the brake is 
lifted, also the core of the ratchet coil, so allowing the 
vent to cut the resistance out of circuit. 

ig. 2 Shows the general arrangement of the required 
gearing and detaile of it for gearing the switch up to the 
motor so that the motor is automatically reversed. А 
represents line shaft; C, disc keyed on switch shaft; 
D, weight; E, pinions, 24 teeth, 12* diametral pitch; 
F, spur-wheel, 96 teeth; Н, spur-wheel, 120 teeth; К, 
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spur-wheel, 120 teeth, with clutch cast on. The line shaft, 
À, making 100 revolutions per minute, is geared up to the 
switch in such a manner that for every 200 revolutions of 
the shaft, A, the switch is moved from one full-on position 
to the other full-on position. To do this the wheel, К, has 
lugs cast on it. Supposing the motor is running clockwise, 
the weight, D, would be at one of the full-on positions. 
The wheel, K, would immediately start to lift the weight, 
D, and on D just getting over the vertical axis it would 
change over the switch from one full-on position to the 
other full-on position, leaving the wheel, K, behind. The 
wheel, K, will now be running in the opposite direction, 
and so lift the weight, D, again, and the switch changes 
over, the motor now being reversed again, so that by this 
means the motor is reversed every two minutes.—C. G. 


Answer to No. 618 (awarded 7s. 6d.).—Although it is 
possible to automatically reverse the direction of rotation 
of a motor, the successful working of any device capable 
of fulfilling the requirements of the question depends upon 
the amount of attention it is likely to receive, which may 
be said of most automatic arrangements. As the question 
does not state the type of motor used, the writer has made 


= MAIN 


his idea of an automatic arrangement applicable to the 
series type of motor, as the fact that the armature and 
field are in series will be some protection for the motor 
against the vagaries of most automatic devices which will 
occur at times, rotwithstanding every precaution. For this 
reason, in the writer's opinion, it would pay to replace the 
motor at present in use, if of the shunt type, by а series 
motor, as its employment would greatly increase the 
possibility of obtaining satisfactory working of any 
automatic arrangement. 

As the question gives no dimensions of the driven 
machine, it will only be possible to give the outline and 
rough sketches of an arrangement which may give satisfac- 
tion. To reverse the direction of rotation of а series motor 
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you reverse the armature current, the direction of current 
through the field coils being in each case the same, so that 
the controlling device must reverse the direction of the 
current through the armature. "This may be brought about 
by the arrangement shown in Fig. 1, in which S is the 
starting switch for the motor, shown in the “ full оп” 
ition. From this switch current passes through three 
rushes, B, B!, and B? (of which B and B! are connected 
together, B? being insulated from them), to the com- 
mutator, C, and from it to the motor. The construction 
of this commutator will now be explained. It consists of 
seven copper contacts mounted on a wooden drum, the 
connections between them being shown in Fig. 2. Of 
these contacts, C! to C^ are in the motor circuit, Сё and C 
being in the circuit of the coil C, which is a shunt across 
the mains when brush B? bears on either contact. Con- 
tacts Ci, СЗ, С“, and Cê must be longer than (С°, С°, and 
C', and reach about half way round the drum, as they 
have four other brushes (not shown iu figure) bearing on 
them which conduct the current to the motor. The drum 
is mounted on а shaft supported at each end by a bearing, 
and at one end of this shaft is fixed a bar, H. | 


Fia. 2. 
The working of the electrical part of the device is as 


follows. When the main switch, MS, is closed, current 
flows first through the coil C to brush В? and so on to 
the negative main. This causes the plunger, L, attached 
to the arm, R (pivoted at P), of the starting switch to be 
pulled down over the contacts against the resistance of the 
spring K The oil dash-pot also offers a resistance to the 
descent of the plunger, and by so doing it preventa the 
starting resistance being cut out too quickly ; but it does 
not offer any resistance to the plunger, and also the switch 
arm being pulled up by the spring К, when the current in 
coil C is interrupted. 

Having explained the electrical part of the controlling 
device, it will be necessary to describe the method by 
which it is actuated by the driven machine. We have 
given that the speed of this machine equals 100 revolutions 
per minute, and also that its direction of rotation must be 
reversed every two minutes ; therefore, it follows that the 
controlling device must be operated every 200 revolutions 
of the machine, and this may be brought about in the 
following manner: Fix a lin. pinion on to the end of the 
machine shaft, and by means of gearing reduce the speed 
so that the last spur-wheel turns one revolution in two 
minutes. A pin, P, ia fixed to the outer face of this spur- 
wheel, which engages with the bar, H, once in every 
revolution (and, therefore, once in every two minutes), 
pushing it over so that the brushes В, B!, B?, B bear on 
contacts C?, СЗ, C5, and C7 respectively, thus reversing the 
direction of the armature current, and consequently the 
direction of rotation of the motor (supposing the brushes 
to have been on contacts Ci, Cs, С“, and C9 before the 
operation of the controlling device). 

It will be seen that the current in the coil C is not 
reversed, but simply interrupted for an instant when the 
the main circuit is opened, thus allowing the switch-arm, 
R, to be drawn up against the stop, where it remains until 
brush B? reaches the other contact. The contacts on the 
commutator must be sufficiently close together to allow the 
brushes to bear on the second set of contacts the instant 
after they leave the first set. Оп the other hand, they 
must not be too close together, as this will allow the 
brushes to bear on both sets of contacts at the same time, 
When the brushes leave one set of contacts the supply of 
current to the motor is interrupted, but as the armature 
will continue revolving for a short period in virtue of 
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its momentum, its motion will be sufficient to bring the 
other set of contacts on the brushes (if the space between 
the contacts is not too great), when the motor will start up 
in the opposite direction as regards its rotation. To 
prevent the brushes catching, the space between the two 
sets of contacts must be filled in with vulcanite or some 
other insulator having the same thickness as the contact 
pieces, so that the brushes will have a continuous path to 
travel over. Although this arrangément looks fairly satis- 
factory on paper, several details would have to be carefull 
worked out before satisfactory working would be obtained. 
The writer would suggest that '"W. К. S." employs a 
reversing arrangement between the motor and the machine 
similar to that employed on Green economisers to reverse the 
direction of motion of the scrapers, as the employment of such 
an arrangement would ensure more satisfactory working 
than any device controlling the motor without submitting 
the latter to any strains.—J. W. К. 


Answer to No. 618 (awarded 7s. 6d.). —* W. F. S." may 
attain his purpose either mechanically or electrically. As 


Fre. 1. 


the motor is only 1 h.p., electrically would, no doubt, be 
more suitable, but Fig. 1 shows а mechanical method. "The 
maohine is driven by gearing through the mechanism used 
in planing machines for reversing the table. The striker 
has a heavy weight on it actuated by the cam shown. A is 
the dynamo shaft. No doubt a double reduction would be 
necessary to get the slow speed so that the cam might 
operate the striker once in two minutes. The electrical 


. method shown has been used successfully by the writer for 


a different purpose, but applies to the case of W. F. S." 
C is a powerful clockwork mechanism; D a vulcanite 
coupling; E an ordinary commutator; B is the starting 
switch with long arm; А is an electromagnet with 
armature and catch, G. А clock is provided with two- 
minute wheel instead of one-minute. A contact is fitted 


Fie. 2. 


on this, with dry cell connected up to the electro- 
magnets, A A. The action is as follows: When the 
clock makes contact the arm is released. The current 
is immediately cut off. Next the fields of the motor are 
reversed. The current is again switched on, till at full 
speed the arm is stopped by the catch, G, at the bottom. 
In other two minutes the bottom catch is released, current 
cut off, fields reversed, and motor turned on again. H is 
& spring against which the arm, F, strikes each time. The 
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idea is that if the winding-up of С is forgotten the motor | a pinion driving B, from the axis of which latter another 
will at last stop, as the arm, F, will not have power to go | pinioa drives C. Motor runs at 1,200 revolutions per 


past H. The contacts shaded black are the live contacts. 
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Fic. 3.—A A, Release Magnets; B, Starting Switch; C, Driving Mechanism; 
E, Cominutator ; D, Insulator; F, Switch Arm ; G G, Catches. 
The two sets are in parallel. The clock should be an 
18-day mechanism, with switch, S. It should be noted 
aiso that the carbon take-off pieces should be on the start- 
ing switch at two points, and that the mechanism, C, should 
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minute; if the diameter of pulleys shown in sketch аге to 
the diameter of pulley on motor, their speed will be 
1, 200 5 = 400 revolutions per minute. With a ratio 
between bevel wheel and pinions of 4 to 1, А will 
run at 100 revolutions per minute; the machine 
may therefore be driven from its axis. With pinions 
for reversing gear having 20 teeth eacb, and each 
of the driven having 300, in two minutes C will turn 
2 х 100 x 20 x 20 , The wheel C 

300 x 300 Н 
carries two pins which push lever to the vertical position ; 
the balance weight then shifts the fork on to the other 
pulley. By having eight-ninths of a revolution in two 
minutes, for C two pins may be employed, one fixed and 
the other adjustable, giving some latitude when setting 
the gear. Of course, any suitable wheels could be used. For 
instance, by introducing another pair of drivers of 20 and 
driven of 120 teeth, the wheel actuating lever would in two 
2 x 100 x 20 x 20 x 20 

120 x 120 x 120 

If, however, it is desired that the motor should have its 
direction of rotation reversed, a method is suggested in 
Fig. 2 The sketch almost explains itself. A clock-making 
contact for desired time at regular intervals causes a relay 


of а revolution. 


minutes make = 25 of a revolution. 
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have a “fly” to regulate its speed; two lamps of 8 c.p. | to actuate solenoid by closing the circuit through two 


should be put in series across the fields to take up the 
“kick " at breaking of contact —POLYPHASE. 


Answer to No. 618 (awarded 78. 6d.).—The most satis- 
` factory arrangement would be to always keep the motor 
running in one direction and have a mechanical reversing 
motion. A suitable reversing gear is shown in Fig. 1. 


Fie. 1. 


There are two fast and one loose pulley with one belt ; this 
belt is thrown on each of the fast pulleys in turn at 
intervals of two minutes. The bevel pinions are connected 
each to its own fast pulley, one being on a “ quill,” through 
which passes the shaft of the other; the wheel A will then 
rotate in opposite directions, such direction depending on 
which pulley the belt is driving. On the axis of A is 


mercury-cups. When the solenoid is energised, core is 
pulled down and switch turns in a counter - clockwise 
direction. On the circuit being broken by the withdrawal 
of copper connecting piece from the mercury-cups, the 
spring pulls switch round in clockwise direction. A dash- 
pot is fitted below solenoid to prevent hunting and allow 
of a more or less gradual moverent of the starting switch. 
It is only necessary to have one set of resistances.—M. М. 
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PERSONAL. 


Mr. Perey E. Rycroft, a senior engineer-on-watch, Ойу of London 
Electric Lighting Company, Limited, has been appointed assistant 
engineer and works manager to the Islington Borough Council's eleo- 
tricity department. There were 101 applicants for the post. Mr. 
C. H. Yeaman has been appointed chief assistant and distributing 
engineer at the electric lighting station at his present salary of £300 
per annum. 

We are informed that Mr. Henry M. Sayers, M.I.E.E., has left the 
staff of the British Electric Traction Company, and is carrying on а 
consulting practice at 36, Victoria-street, Westminster. 

Messrs, G. L. Badger, London, and G. L. Stonier, Lincoln, have 
a appointed junior engineera at the Dundee Oorporation electricity 
works, 

Mr. Liddle, Edinburgh, has been appointed electrical engineer to 
carry out the arrangements for the wiring of the new hospital at 

o’ness. 

Mr. C. С. Eley, of Old Charlton, has been appointed charge engi- 
neer at the Plumstead electricity works. 

Mr. W. E. Rogers having decided not to accept the post of second 
engineer-in-cliarge at Bermondsey to which he had been appointed. 
Мг. W. W. Alstop, of the electricity works, Oldham, hee been 
appointed to the position at a salary of £125 per annum, subject ta 
his acceptance of the same, 
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LARGE GAS-ENGINE GENERATING PLANT. 


There are oberg od numerous signs of the coming popularity of 
the gas-engine, and those who pin their faith to this form of prime 
mover will probably have no cause for disappointment in the near 
future. Putting on one side for the present the question of the 
superiority or otherwise of gas-engines in large electrio generating 
stations for the supply of electric light and power generally, there is 
no doubt that in one line of business especially the gas-engine is the 
coming thing. We refer to paper mills . In several parts of the 
country in which the papermaking machinery is controlled by elec- 
tricity, the gas-engine has superseded the steam-engine, and the 
change has been amply justified by the results Generally speaking, 
it is found in practice that the greatest saving is effected in the coal 
bill, and it will be found on the average that the consumption is 
about IIb. of coal with gas to 5410. with steam working, and when it 
is considered that the average number of honra of working in & paper 
mills is 144 a week, it will be seen that the economy effected in 
this direction alone must be very considerable. e are led 
to make these remarks in view of what is being done at Messrs. 
MeMurrsy's Royal Paper Mills at Wandsworth. These mills, 
originally driven throughout by steam-engines—were recently com- 
letely gutted by fire, and the directors have placed the responsibility 
or their reconstruction, together with the electrical equipment, 
entirely iu the hands of Messrs. Handcock апа Dykes, consulting 
engineers, of Victoria street, Westminster. Most of the contracts for 
the work have now been let, and the scheme is to go on to completion 
without delay. Under the new proposals, about which we are able to 
give some interesting information, tour or five of the old boilers will 
be retained for the production of steam for heating purposes and for 
working one of the paper machines. All the rest of the power 
will be supplied by a bituminous prodccer-gas plant. 
deen from the list of tenders given below, four Willans engines 
ме to be installed, and two of these will drive direct on to 


sbafting, from which the beaters are driven, the remaining machinery, | 


including one of the large paper machines, being driven electrically 
hy means of continuous-current 220. volt motors. We hope to be able 
to give particulars of the motor equipment later on. The directors of 
the mills are confident that when the scheme is completed in accord- 
ance with the plans which Messrs. Handcock and Dykes have prepared, 
they will effect a saving іа fuel and in other directions which will 
repay the cost of the new power plant in about three years. The 
complete installation, which is expected to run with a cost approaching 
£40,000, will be ready for working in June next, when we trust the 
hopefal anticipations of the millowners will be realised. In view of 
the great interest which is being taken in this question jost now we 
make no apology for appending the full list of tenders for the gene- 
rators, gas-engine plant, and buildings, in the hope that they may 
interest engineers who are about to carry out installations of а similar 
character. The accompanying tenders are for four 230-b. h. p. gas- 
engines, bituminous producer plant, and all accessories. The engineers' 
estimate of May 24, 1905, amouuted to £11,000 with contingencies. 


Ав will be | 


W. Guthrie and Co. (accepted) )))) .. e 0,158 10 7 
O. Leather and G 6,754 17 10 
J. О. Richardson ............................. eee 8, 4 8 


APPOINTMENTS VACANT. 


Resident Electrical Engineer, Leek Urban District Council, 
£150 per annum. See advertisement in last issue. 

Mechanical eer to superintend machinery, 
of the Port of Calcutta, Rs.1,000 per month, Oct. 18. 
ment, 

Telephone Switchboard Inspector, Portsmouth. See adver- 
ment. 
gr eere Electrical Engineer, Shipley Urban District Council, 
Ost. 19. Sze advertisement. 

Shift Engineer, Reading. O :t. 16. See advertisement. 

Assistant Mechanical Eagineer, Commissioners for the Port of 
Calcutta. Candidates must te specially qualified in electrical engi- 
neeriog. Salary, Rs. 600, rising in auuual iacrements of Rs.50 to 
Rs.75J. Applications will be received up to 16th inst. by the Oom- 
missioners’ London agent, Mr. J. Н. n M. A. M. I. O. E., 17, 
Victoria-streetr, Westmioster, London, S. W. 

Engineer, Sheffield. who will have charge of highway, sewer, and 
tramway work. Applications should ba made by 14th inst. to Mr. 
Charles F. Wike, M.1.0. E., city surveyor. ou forms which may can be 
obtained from his office, Town Hall, Sheffield. 


Commissioners 
See advertise- 


LEGAL INTELLIGENCE. 


SPEED OF ELECTRIC CARS. 


Judge Emden, sitting at Lambeth County Court on the lst inst. 
withóut a jury, had before him a case in which Joseph Beardshaw 
sued the London Oouaty Council to recover damages for personal 


injuries sustained. Oa the morning of Sunday, July 12, Beardshaw 
‚ was crossing Camberwell New-road ia a wagonette going for an excur- 


sion, when one of the London County Council electric tramcars struck 
the rear of the vehicle, smashing it and knocking out several of the 
occupants. 

Mr. J. H. Rider, electrical engineer to the Council, stated the 
proper speed for cars on level roads was 10 miles an hour. It was 
pu by turning the handle 180deg. to increase the speed to 18 or 

miles &n hour. Under ordinary conditions the cars going at 
10 miles an hour could be pulled up in their own length—33ft. 6in. 

Judge Emden, in giving judgment, said he could not agree that 
because 10 miles an hour was the limit that was not too great a speed, 
especially along a road studded on each side with streets from which 
traffic was always coming. He held that in this case the speed was 


Engines Traveller 


Contractor, ` Gas generator. Producer plant. and and Total. Delivery. 
shafting.| accessories. 
£ £ £ || 8 
Willans and Robinson ......... Mason (accepted) 2,467 5,950 350 8,757 
| Mond 5,662 5,950 550 9,962 137 weeks. 
J. К. H. Andrew and Co Wilson 2,484 8,088 515 10,887 |Plant and three engines 
within 10 months. 
Premier Gas-Engine Company Mond 5,560 7,758 280 11,398 45 weeks. 
Richardsons-Westgarth ...... Mason, single engines 2,467 10,270 416 15,152 |Producer and three 
„ tandem „, 2.467 10,720 415 15,602 | engines within 26 
Horshay, single „ 2,503 10,270 415 ‚ 13,188 | weeks, 
v tandem ,, 2,503 10,720 415 13 638 
Mond, single РЯ 5,661 10,270 415 14,546 
з tandem „ 5,661 10,720 415 14,796 
Crossley Bron Orossley 3,055 9,650 550 15,255 Gas plant and thre 
engines in 10 months. 
Power Gas Corporation......... — 5,487 (800-b.h.p. gas plant) — — — 
5,687 (10, 000. b. h. p. gas plant) 


Following is the list of tenders for two continuous-current generators 
for direct coupling to the gas-engines, main switchboard, 55 motors 
ting 350 b.h.p., main cables for power and electric lighting, 

e engineer's estimate for which amounted to £6,700 : 


Bruce Peebles and Co. (accepted )))) dens £6,216 0 0 
Bruce Peebles and Оо. (alternative) . 6,296 0 0 
G. E. Taylor and Oo, ............. еккан PEPE EAN КОӨ 6,394 0 0 
Greenwood and Batley .......................... — 6414 9 O 
Siemens Bros. (exolusiveof 50-h.p. calenderhouse motor). 6,502 0 0 
Johnson and Phillibpds 4 е 6,505 0 0 
Dawson and Oo. ..... — — Á— MÀ RR 6,606 0 0 
J. H. Holmes and Oo....... JJͥͤĩð7“! veces viscous 6,885 0 0 
Electromotors, Limite 6,968 10 0 
шеп and Young ........ „ V 7,028 18 0 
Mather and Platt. 2 ãã 2 2 2 7,034 0 0 
Crompton and Oo. ........ КЕКЕК РОЛИК ИНЕК ЫН ИК 7,088 0 0 
Marryatt and Plaoe........... FFC 7,982 0 0 
Dick, Kerr, and Co . FC 7,626 0 0 
Drake and Gorham . . . , 9,460 0 0 


For the rebuil ing of the mills and foundations, etc., the engineer's 
estimate was £6,590, and the following three tenders were received : 


more than 10 miles an hour, and that the driver had not the car under 
proper control. He awarded plaintiff £21 damages. Four other 

rsons injured on the same occasion were awarded damages varying 
from £7. 10s. to £21. 


Three drivers of the London United Tramways Company were sum- 
moned at Brentford for excessive driving, the rates at which it was 
stated they were going being 16, 18, and 15 miles per hour. It was 
also eaid that numerous complaints had been made of accidents caused 
through excessive driving. The defendants denied that they were 
exceeding the speed limit, and applied for an adjournment in order to 
call witnesses. 

Mr. Montague Sharpe said he failed to see any difference 
between them and motors, who were continually brought up, and 
why Ше should doubt what the stop-watches registered. It appeared 
to him that the drivers did not know at what rate they really went. 
An adjournment was granted on payment of costs. 


The adjourned hearing of the case brought by Mr. Moffat Ford 
against four drivers of electric tramcars for exceeding the limit of 
speed laid down by the Board of Trade has been fixed by Mr. Kose to 


be heard at the West London Polive Oourt to-day (Friday) afternoon, 


554 
COMPANIES’ MEETINGS AND REPORTS. 


SOUTH LANCS. ELECTRIC TRACTION AND POWER. 


The stockholders of this Company held a meeting at Liverpool on 
Wednesday to consider the scheme submitted by the Board for the 
reconstruction of the capital of the Company, by which the present 
44 per cent. first mortgage debenture stock is to be converted into 54 

r oent, second mo debenture stock, each holder receiving as a 

nus an amount of fully ey ipd shares in the Company 
equal to 20 рет cent. of his holding in debenture stock and a new 
terminable first mortgage debenture stock to be issued under the 
borrowing powers of the Company to provide the money for con- 
tinuing the work of constructing the tramways and for other pu Я 
the issue of each class of debenture stock to be limited to „000, 
and no borrowed capital beyond these limits to rank in priority to or 
pari passu with the proposed second mortgage debenture stock without 
the consent of the holders, given by extraordinary resolution passed at 
a general meeting of such holders. 

e scheme was ultimately adopted after discussion. 


CAPE TOWN CONSOLIDATED TRAMWAYS. 


The Pig genaai арза of the shareholders in this Company 
was held on Tuesday at London-wall-buildings, E.O., Baron К, B. 
D'Erlanger presiding. 

In moving the adoption of the report (which appeared in our last 
issue), the Chairman said the whole tramway system only came into 
operation in November, 1902, and the traffic was increasing at a satis- 
fastory rate. In January, 1903, they carried 90,406 passengers, in 
February 102,474, and in March 103,634. From April to November, 
which were the winter months, there was a falling-off in the traffic ; 
but the passengers carried showed a subetantial increase over the 
numbers carried in the same но in 1902. 

Mr. L. Breitmeyer seconded the motion, which was agreed to. 


SWANSEA TRAMWAYS. 


The report of the Swansea Improvements and Tramways Company 
for the half-year ended June 30 last states that the gross receipts of 
the tramways undertaking amount to £12,982, being an increase of 
2718, and expenses (including debenture and other interest) to 
29,564, an increase of £529. The increase in expenses is caused 
almost entirely by increased local taxation. The profit on the half- 
year’s working is £3,417, which, added to the balance of £204 brought 
forward, makes a total of £3,621 at credit of profit and loss account. 
The directors recommend that this sum be applied in reduction of 
amount due to the British Electric Traction Company, Limited, 
21,000; to dividend on 984 preference shares at the rate of 
6 per cent. per annum, and on 4,016 preference shares at 
the rate of 5 per cent. per annum, leaving to bo carried forward 
£1,322, The working of the Mumbles Railway and pier shows a 
deficiency. The gross receipts amount to £8,247, as compared with 
£7,598 tor the corresponding period of last year, and expenses to 
£10,791, as compared with £10,002. As in the case of the tramway 
undertaking, the increase of £789 in the expenses is largely owing to 
increased local taxation. The deficiency on the half-year’s working of 
£2,543 is carriod forward. For some time past the efforts of the 
Board have been directed towards realising the assets of the Improve- 
ments undertaking. Some progress is being made. ‘The statement of 
accounts for the tramways shows that during the half-year а sum of 
£315 was expended on additions, bringing the total capital outlay on 
the reconstruction of the old tramways, together with the expenditure 
on reconstruction and electrical equipment of the lines, to £136,949. 
The ие items on the debtor side of the balance-sheet are as follows: 
to British Electric Traction Company, Limited, balance of advances for 
reconstruction, £25,000; to sundry creditors, £10,558; to reserve 
and depreciation fund, £10,611. The profit and loss account shows 
traffic receipts amounting to £12.645, and advertising receipts, £204. 
Power and rg nses came to £5,053; repairs and main- 
tenance, 21,579 ; i tion of general expenses, £1,783. The 
accounts of the improvements undertaking, which comprises the 
Palace Theatre of Varieties, show a deficit for the half-year of £821. 
The lease account of the Mumbles Railway and pier shows expenses 
amounting to £10,791, and receipts amounting to £8,247, leaving a 
deficiency of £2,543. The traffic receipts on this line came to £7,440, 
the pier and refreshment-room receipts to £1,493 (less £1,128 on pier, 
shops, and refreshment-room expenses) and the advertising receipts, 
rents, and sundries to £442. 


WILLANS AND ROBINSON. 


The report of the directors for the half-year ended June 30, 1903, 
states that after writing off as depreciation from plant, etc., the sum 
of £6,849. 3s, lld., and paying interest upon debenture stock, the 
balance to the credit of profit and loss account at the end of the half- 
year (including £1,374. 19s. 11d. brought forward) is £24,227. 
12s. 8d. Out of this the directors propose that dividends be paid at 
the rate of 6 per cent. per annum upon the preference shares and at 
6 per cent. pt anhum upon the ordinary shares, amounting in all to 
£19,999. 1 The ámount prae to directors, in accordance with 
the articles of association and with the resolution of Oct. 2, 1901, is 
£391. 8s. 10d., leaving an available balance of £3,836. 7s. 10d. From 
this the directors propose to carry £1,500 to the reserve fund, and to 
increase the amount carried forward by £961. 7s. lld., raising it to 
22, 580. 7s. 10d. Certain important orders have lately been taken on 
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| the basis of payment being made in part in shares of the companies 


giving the orders. The Queen's Ferry Works are still not in a position 
to earn profits for the Company, but satisfactory progress has been 
ma іе in overcoming the difficulties which have been met with. The 
gas-engine business, to which allusion was made six months ago, 
promises to be very successful. A vertical gas-engine of 3575 i. h. p., 
which has lately been erected by the Oorporation of Redditch, is 
working extremely well. The Corporation of 8t. Helens has an 
order with the Oompany for a horizontal gas-engine of 750 i.h.p., and 
two of about 1,000 i. h. p. each have been ordered for the electric light 
station at Reading. Two smaller vertical engines are also on order, 
and four other horizontal engines of about ih.p. each. It is 
believed that the patents which the Company holds, combined with 
its reputation for good work, will ensure it a large business in gas- 
engines, 


Prorit AND Loss AccouUNT. 


Dr. £ в. d. 
Rent, rates, and їахев................................. Me m 1,003 17 1 
Taterest on debenture stock .................................... 4,943 14 3 
Salaries, including directors’ remuneration .................. 8,282 311 
Oontingent salaries to ешрї1оуўёв.............;................. 1,474 7 5 
Fiir ³ y 98 15 1 
Legal and professional charges (inoluding £411. 12s. 5d. 

costs under an arbitration award) ..... . ae 4 6 
Advertising ————— РЕ И 501 111 
Books, stationery, and printing. 1,147 17 7 
Postage and {еЇейгат...........................................›. 554 12 11 
Travelling, hotel, and general expenses . ..................... 783 8 10 
Auditors’ fee and expenses ....................................... 124413 5 
Subscription to sick club, benevolent fund, eto 425 1 10 
Depreciation of property and plant and machinery......... 6,849 3 11 
Long-service bonus ................... —M PAR t 1,157 13 6 
Balance carried down ......................................5› = 22,852 12 9 

£50,516 6 9 

Cr. £ 
Gross profit for the half yea . 45,745 16 7 

уа]йев................ EE T——— E E O ӨЗ 0 
Interest on investments, ete. ................ «4...0... 2,292 19 2 
Transfer and registration fees . 30 11 0 

£50,516 6 9 


ELECTROLYTIC ALKALI. 


The directors in their report on the working of the year ended 
Aug. 31 last state that the accounts show that the net profit for the 
year is £483, which, with the amount of £368 brought forward, 
makes a total of £852. The directors recommend that this amount 
be carriod forward. The directors regret that the result is not more 
satisfactory ; but it is largely accounted for by the conflict between 
foreign and English manufacturers of bleaching powder, resulting 
ir great depression of prices—a result over which the directors 
have had no control. ose who are familiar with the situation 
will be somewhat gratified to find, notwithstanding the low 
price which the Oompany have been obliged to accept for the 
product named (during eight out of the twelve months under 
review), that no loss of capital whatever has been incurred. All 
buildings, as well as plant, machinery, and tools, have been kept in & 
high state of efficiency during the year, and adequate allowances have 
been made for depreciation. The offices of the Cempany have been oom- 
pleted, and, without any outlay on furniture more than was absolutely 
necessary, the staff are enabled to do more and better work. During the 
year the parent company have aequired certain petents for improve- 
ments in the p and, in accordance with their ment as 
vendors, tbey have placed these additional patents at the service of 
this Company. 


CHILIAN ELECTRIC TRAMWAY AND LIGHT. 


The report of the directors for 1902 shows, after payment of 
interest accruing on advances for construction and other в 
balance to debit of £3,626. From this aniount is deducted the oe 
to the credit of profit and loss account carried forward from 1901, £5, 501, 
leaving а net balance to debit of that account, to be carriod forward, 
of £324. The net profits for the year 1902 on the operation of the 
tramways amounted to 271,058dol. During the first half of the year 
1902 а net profit was made of 92,998dol., but during that time 
time business generaly was very depressed, owing principally to the 
strained relations existing with the Argentine Republic, and the 
constant fear of war between the two States. When this condition 
of suspense was put an end to on the resumption of friendly intercourse 
between the two countries, emphasised by the visit of the Argentine 
Peace Commissioners to Santiago in “ad aere 1902, business began to 
TAM all round ; and the net profit from the tramways from July 1, 
1902, to Dec. 31, 1902, amounted to 178,060dol. ing the 12 
months ended Dec. 31, 1902, the Company carried 45,175,916 
passengers, earning 2,003,487dol., as against 45,851,501 passengers, 
earning 1,965, ol. for the preceding year. The reconstruction of 
the tramway to electric traction is now completed with the exception 
of two to three kilometres, During 1902 the electric lighting depart- 
ment showed a total profit of 113,390dol., which has been carried to 
the profit and loss account. An amicable arrangement has been 
arrived at with the Municipality of Santiago, and that Corporation 
is now gradually taking the 8 peny e light over an ever-in i 

area of the city. Oapitaloutlay exceeded the authorised issue o 
capital and debentures, and the directors will have to bring forward 
proposals at an early date for increasing the capital to the necessary 


requirements of the undertaking, 
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NEW COMPANIES REGISTERED. 


Oroes Electric Engineering and Manufacturing Company, 
Limited (78,609). spit, £4,000. Objects: to acquire and carry 
on the business of A. Н. Sparkes and W. F. Carter as manufacturing 
electricians, eto. 

Jarrow and District Electric Traction Company, Limited.— 
Oapital, £50,000. Objects: to carry on in the United Kingdom and 
elsewhere the business of carriers of gers and goods, electrical 
ыл uas Registered office : Donington House, Norfolk. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Luton.—The Guardians invite tenders for lighting the new tramp 
wards by electricity. 

Macao. —The Oolonial Office at Lisbon invite tenders for the electric 

ighting of Macao. Tenders by Oct. 21. 

Nelson.—The Oorporation invite tenders for a 400-kw. engine and 
dynamo, by Oct. 19. See advertisement. 

Lisbon.—The Public Works аа! require tenders for the 
public electric lighting of Macao. Tenders by Oct. 21. 

Paris.—The Post and Telegraph Department, 103, Rue de Grenelle, 
require switchboards for telegraph and telephone offices by 15th inst. 

Army Contracts.—A notice from the Secretary of State for War 
referring to tenders for annual supplies will be found in our adver- 
tisement columns. 

Pietermaritzburg.—Tenders are invited by the Natal Govern- 
ment Railways Electrical Department for additional plant for the 
power station at Pietermaritzburg. 

Swindon.—The Corporation invite tenders for the supply of and 
delivery of (a) maximum demand indicators and (b) fuse boxes for 
12 months. Tenders by 14th inst. 

Dudiey.—The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. See advertisement. 

Swansea.—The Corporation invite tenders for the supply, delivery, 
fixing, and connecting of ducts, hs, cables, wires, street boxes, 
etc, Tenders by Oct. 51. See adv ent. 

Transvaal Colony.—The Chairman of the Tender Board, Pretoria, 


requires tenders for installing and working the electrio lighting of 
Potchefstrom for about five years. Tenders by Oct. 30. 


France.—The Prefect of the Isére requires tenders for laying and 
working two tramway lines, about 49 miles. Tenders by 15th inst 
Particulars may be obtained from the Prefecture of the Department. 


London, N.E.—The Bethnal Green Borough Oouncil invite tenders 


for clearing the slte of proposed electricity works. Specification ma 
be шыш from the Borough Surveyor. Tenders by 4 p.m. on 13 
ins 


London.—The Directors of the Metropolitan Railway Company 
invite tenders for the eroction of a repairing shed and shops for 
electric rolling-stock at Neasden. Decl loa tons, etc., after 5th inet. 
Tenders by 19th inst. 

Kilmarneck.—The Oorporation invite tenders for the supply 
delivery, and erection of three Lancashire boilers, engines and 
dynamoe, overhead hand travelling crane, storage battery, and 
switchboard, by Nov. 18. See advertisement. 

—The Oorporation invite tenders for the supply of arc 
lamp carbons for the ensuing year. Specification, etc., may be 
obtained on application to Mr. Oharles Furness, borough electrical and 
tramway engineer, Electricity Works, Blackpool. 

Liverpool —The Tramways Oommittee invite tenders for the 
supply of ticket punches from Jan. 1, 1904, Specification, etc., may 
be obtained from the General Manager, Corporation Tramways, 6, Sir 
Thomas-street. Tenders by 10 a.m. on 14th inst. 


Paris. 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovais, and Wassiliostrow districts. 
Each car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 

Tedmorden.—The Oorporation invite tenders for one Lancashire 
boiler, two steam dynamos and balancer booster, two feed pumps and 
one injector, economiser, surface or jet condenser, switchboard and 
instruments, storage battery, cable work, and overhead hand crane. 
See advertisement. 

West Ham. — The London County Council invite tenders for the 
supply and erection of (a) engine, dynamo, switchboard, etc., and 
(b) electrical wiring, mains, and fittings required in connection with 
the installation of electric light at the Abbey Mills pumping station. 
Tenders by Nov. 3. | 

Leicester.—The Tramway Committee invite tenders for erection 
of two district car-sheds, oftíces, and all other buildings and works 
in connection therewith. Specifications, etc., may be obtained at 
the office of Mr. E. George Mawbey, M. I. O. E., Town Hall, Leicester. 
Tenders by 25rd inst. 

Salford.—The Tramways Committee invite tenders for the installa- 
tion of eleetric light at their central oar depot in Frederick-road, 


Pendleton. Specifications and plans may be obtained from the 
General Manager, Tramway Offices, 32, Blackfriars- street. Tenders 


by 5 p.m. on 19th inst. 


Canterbury.—The Urban Sanitary Authority invite tenders for the 
supply of 2 yards of ‘4 square inch to/c cable. Specification may 
be obtained from the Engineer, Electricity Works, Oanterbury. 
Tenders by 10th inst. to the Town Clerk, Burgate-street. See 
advertisement in last issue. 

Halifax.—The Tramways and Electricity Committee invite 
tenders for (а) 760.kw. continuous-current dynamo, driven direct 
by horizontal engine; (b) two 9ft. by 30ft. Lanosshire boilers ; 
(e) high-tension three-phase cable, etc. Tenders to Mr. Keighley 
Walton, town clerk, by Oct. 21. 

East Barnet.—The Urban District Council will receive proposals 
for carrying out the provisions of their electric lighting order within 
the Council's district. Further particulars проп application to Мг. 
H York, the Oouncil’s surveyor, Council Offices, Station-road, 
Now Barnet. See advertisement in last issue. 

Jehannesburg.—The Municipality require tenders for gas gene- 
rating plaut or for steam generating plant and for gas motors or 
steam motors, with electric generators and accessories. Particulars 
may be obtained from the Town Clerk, Johannesburg, or from Messrs. 
Merdey and Dawbarn, 82, Viotoria-street. "Tenders by Oct. 19. 

Swansea.—The Corporation invite tenders for (1) laying of 
permanent way, including rail bonding; (2) rails and fishplates ; (3 
steel tiebars, bolts, and nuts: (4) points, croesings, cast-steel curv 
rails, and speoial work; (A) overhead eleotrical equipment; (B) 
ducts, troaghs, cables, wires, section and other boxes, eto. Tenders 
by Oct. 31. See advertisement in previous issue. 

Aberdeen.—The Town Council invite tenders for the construction of 
the following works : about 700 lineal yards of cable sabwag, О high 
by 44ft. wide; about 750 lineal yards of pipe sewers, Эіп. to 50in. 
internal diameter; together with cable-distributing chambers, man- 
holes, shafts, diversion of sewer, and other wcrks ın conneetion 
therewith. Tenders, eto., by 11 a.m. on 14th inst. 


Salford.—The Tramways Committee invite tenders for the supply 
and delivery of planing, turning, boring, drilling, m 
soreping, punching, and shearing, and wood-working maohinery, 

wer hammer, shafting motors, etc., at their central oar depót, 

rederiek-road, Pendleton. Specifications, eto., can be obtained from 
25 General Manager, 32, B iars- street, Salford. Tenders by 

t. 19. 

Harrismith (South Africa).—The Town Council invite tenders for 
the following electrical machinery and accessories f.o.b. and alter- 
natively erected in Harrismith, Orange River Colony, South Africa : 
two water-tube boilers and one 25-kw. and two 80-kw. steam alter- 
nators, with ejector condensers, switchboards, pipework, and other 
accessories. Specifications, etc., may be seen and obtained at the 
offices of Messrs. Mordey and бен, 82, Victoria-street, West 
minster, S. W. ‘Tenders to Messrs. Webster, Steel, and Co., 5, East- 
India-avenue, Leadenhall-street, London, E.O., by noon en 19th inst. 


Great йоз d Ше! Direc он invite tenders for the 
supply of tele instruments, ph apparatus, copper wire, 
GP. Vire. 1 ironwork and tools, telegraph drysalteries, 
electric light carbons, incandescent electric lampe, iron rivets, bolts 
and nuts, etc., fishplates, and bolts and nuts for permanent way, and 
telegraph poles and yellow pines, etc., from Dec. 1 next to Nov. 30, 
1904. Samples, etc., ma seen from 6th to 15th inst., at the office 
of the Stores Superintendent, Swindon. Specifications, etc., may be 
obtained at the office of the Stores Superintendent. Tenders by 
19th inst. te Mr. G. K. Mills, secretary, Paddington Station, London. 
See advertisement in last issue. 


RESULTS OF TENDERS. 


—The tender of Mr. T. Button has been accepted for 
wiring private premises at £21. 10s. 

Honley.—The Council have accepted the tender for а countershaft 
by Messrs. Joseph Beaumont and Sons. 

Edinburgh.—The tender of Messrs. Johnson and Phillips for aro 
lampe, at £6 per lamp, has been accepted. 

Buxton.—Moessrs. J. Wolstenholme and Son’s tender, £42. 10s., 
for piping and valves has been accepted by the Urban District Council, 

Aston.—The tender of the Brush Electrical uu capp Parce ae 
for the overhead electrical equipment of the tramways, at £4,742, has 
been recommended for acceptance. 

Rotherham.—The tender of the British Electric Oar Company for 
£813 for a watering-car has been accepted. A magnetic Weatinghonse 
brake is to be attached to the car. 

Dewsbury.—The tender of Messrs. Siemens and Oo., of London, 
for the delivery and fixing of a 300-kw. dynamo, with engine, for the 
electricity works has been accepted. 

Worthing.—Seven tenders for reconstructing the storage battery at 
the generating station, the prices varying from £683 to £1,205, have 
been referred to the consulting engineers for report on same. 

Newcastle-under-Lyme.—The Corporation have placed the oon - 
tract for the storage battery with the Electrical Power Storage Oom- 
pany, Limited, of 4, Great Winchester-street, London, E.O. 

London, W.C.—The tender of W. J. Fryer and Oo., ag doin 
Engineering Works, Paddington, and Sloane-square, £497, has 
accepted for supplying and fixing electric lift and conveyor, for Mesers. 
W. H. Smitb and Son, 186, Strand. $ : 

Paisley.—Moesers. W. T. Glover and Oo., Limited, Trafford Park, 
have obtained the contract from Mr. W. M. Murphy for the whole of 
the mains, ducts, troughing, excavation, etc., at £15,088, in connec: 
tion with the extensive tramway scheme, 
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 Burghil (Hereford)—The tender of W. J. Fryer and Oo., 
Bravington Engineering Works, Paddington, and Sloane-square, at 
£2,198, for additions to the electric light plant and supplying and 
laying new cables for the Asylums Committee, has been accepted. 


London County Counoil.—The tender of Messrs. J. Westwood 
and Co., Limited, Millwall, amounting to £36,808. 14s. 6d., has 
been accepted for the supply, delivery, and erection of the steclwork 
fər the first portion of the Greenwich electricity generating station. 


Derby.—The tender of Mr. J. Dickinson, amounting to £8,066. 
4s, 1d., has been accepted for the erection of car-sheds. The Tramway 
Committee have arranged for J. and G. White, Limited, to fix bonds 
of rails at 9d. each instead of the work being done by the Corporation 
themselves, as originally proposed. 

Dundee.—The Corporation have accepted the following tenders: 
for the relaying of distribution mains in the central area— British 
Iasulated and Helsby Cables, Limited, for three single cables, paper 
insulated, lead-covered, laid solid in three-chase troughing ; taking 
down of wall between the two engine-rooms—J. Oarnegie, 94, Com- 
mercial-street, Dundee. 

Fulham.—The following tenders have been recommended for 
acceptance: Messrs. Windsor and Co., for the construction of sub- 
stations for the sum of £520 (Contract A) ; Mr. Thomas Pearoe, £455 
for constructing a transformer chamber iu Townmead-road (Con- 
tract 25) ; British Electric Transformer Company, Limited, for supply 
of transformers for £292 (Contract 26). / 

Turbo-Dynamos.—Mossra. О. A. Parsons and Oo., Eaton Works, 
Newcastle-on-Tyne, have received an order from the Scarborough 
Electric Supply Company, Limited, for the supply of two 300-kw. 
„pecial traction turbo-dynamos, 450-550 volts, complete with surface 
c mdensers and air and circulating pumps; also from the Dalmellington 
Iron Company for one 290-kw. turbo-dynamo, 500 volts, complete 
with condenser. ' 

Stoke-upon-Trent.—The following tenders have been accapted for 
the supply and erection of the following plant іа connection with the 
proposed electricity and destructor works, for the Corporation : (Con- 
tract 10, Section A) pipework ; (B) non-conducting covering; (О) 
water-softening plant—(A) Crompton and Co., pipiog ; (B) lagging 
(sub-contractor, Mica Boiler Covering Company); (C) Pulsometer 
Engineering Oompany, water softener. 


Hammersmith.—The following tenders have been obtained for 
covering sundry steam-pipes with & non-conducting composition so as 
to increase their efficiency : 

G. Pidduck and Oo. (accepted) ...................... TY £26 5 0 
Е. Leroy and. ,...,... e SERE eta EE San e uS 
Аз. Hasoke апа O9. 2ана br tee e Saanaa Ereti 
Hobdell, Way, and Со. ................ eere eee . . . | 


Hastings.—Tho Town Council have accepted the tender of the 
Key Engineering Company, Limited, for 75 10-ampere, 57 25-ampere, 
кы 13 50-ampere Stanley magnetic suspension meters at £613. 58. 
Contracts have also been recently placed with the Key Engineering 
Company by the Southport Oorporation for 74 Stanley meters, the 
County of London Electric Lighting Company for 75 meters, the 
Bexley Corporation for 50 meters, and by other undertakings for 
smaller trial orders. 

Bermondsey.—The Borough Council have accepted the tender of 
A. White and Co., of 82, Paradise-street, at £8,563, for the erection 
of buildings in connection with extensions to the dust destructor 
house, electric light station, boiler-house, etc.; the tender of Messrs, 
Hughes and Stirling, Clock House, Arundel-street, Strand, for 
Oontract No. 12, at £3,837 ; also the tender of Messrs. Siemens Bros., 
Electric Light and Power Department, Woolwich, Kent, for Contract 
No. 13, at £6,893 Contract 12 includes the construction, supply, 
and erection of two dust destructor cells, with furnace, flues, etc., and 
storage bins; of one watertube boiler and brickwork setting, one 
water-storage tank with supports for same, and the consequent 
necessary extensions to steam, feed, end exhaust piping systems. 
Contract 15 includes the construction, supply, and erection of two 
$00-kw. steam generators, two 20-kw. feeder boosters, one 15-kw. 
motor balancer, and sundry switchgear and connecting cable required 
in connection with the extensions in Rotherhithe. The accepted 
tender specifies Willans triple-expansion engines. 


London County Counoil.—Tenders for low-tension switchboards 
for New Cross and Camberwell sub-station have been received as 
follows: 


B. Thomas, Manchester (recommended for acceptance)... £1,746 2 6 
J. G. Statter and Co., Birmingham ........................... 1,955 19 6 
Electrical Company, Limited, London........................ 1.984 1 0 
Kelvin and J. White, Gag. ⅛.w 2,005 2 0 
F. Suter and Co., Limited, London ........................... 2021 8 0 
Electrical Construction Company, Limited, Wolver- 

Hampton; ee 2,026 0 0 
W. Sanders, Wednesburr nnn . . 2,027 0 0 
Siemens Bros. and Co., Limited, London 25 0 0 
Electric and Ordnance Accessories Company, Limited, 

Birmingham s eu КОЛЛ ЛЕЛЕК КТТС 2,098 19 0 
Cowans, Limited, Manchester ................................. 2,110 5 0 
Dorman and Smith, Manchester .............................. 2,202 0 0 
British Westinghouse Electric and Manufacturing Com- 

pany, Limited, London . 2,225 0 0 
Berry, Skinner, and Co., London . „ 2,270 0 0 
Ferranti Limited, Hollinwooo ub . с... 2,556 0 0 
A. Reyrolle and Co., Limited, Hebburn-upon-Tyne ... 2,682 4 0 
luternstional Electrical Engineering Company, London 2,684 4 0 
Torque Electrical Engineering Company, London ...... 699 3 0 
FAliott Bros., London.................. ....... . 2,836 2 0 
Clift Manufacturing Company, London . 5,630 0 0 
General Eleotric Company, Limited, London 5,639. 0 0 
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Bristol.—The Оу Council have accepted the following tenders for 
electrical plant: Babcock and Wilcox, Limited, boilera, £9,324 ; 
Oliver and Co., Limited, arc lamps, £2,556; Alley, Maclellan, and 
Oo., condensing plant, £3,285, 12s.; British Westinghouse Electric 
and Manufacturing Company, Limited, exciters £774. 2s., trans: 
formers £725. 18s. 6d.; О. A. Hayes, erection of arc lamp standards, 
£515; Newton Electrical Engineering Company, Limited, motors, 
£509 ; J. P. Hall and Sons, pum £408 ; Ferranti Limited, switch- 
pri £395. 104.; Doulton and Oo., Limited, water-softening plant, 
£362. 83. 


BUSINESS NOTES. 


TRACTION. 


Southend.—Since Jan. 1 2,700,000 passengers have been carried by 
the electric cars. 


Batley.— The electric cars are expected to be running in the town 
in а week or two. ў 


Colchester.—The Town Council have decided to apply for a loan 
of £61,164 for tramway purposes. 


Blaokpool —Fares on the electric tramways will be considerably 
reduced during the winter months. 


Aston Manor.—The Urban District Oouncil are negotiating loans 
of £27,000 and £36,000 for tramway purposes. 


Trawden.—The District Council have approved plans of the 
proposed single and double lines of tramways at Winewall. 


Dewsbury.—The Gomersal section of the tramways is completed, 
and some successful trial trips have been made over the line. 


Newark.— Promoters of a tramway scheme are seeking the aupport 
of the Urban District Council to a line through their district. 


Kidderminster.—Damage to the extent of £1,000 has been done 
by a fire at the Kidderminster Electric Traction Company's depot. 


Burnley.—The 10 new cars which the Corporation are about to 
have constructed for them are to be fitted with glass wind-shields. 


Guildford.—Plans of the proposed tramways between Stoughton, 
Merrow, and Guildford have been referred to a committee for con- 
sideration. | 

Rowley Eegis.—The amount of the loan for which the Urban 
District Council are applying for tramway purposes, as mentioned last 
week, is £30,000. 

Dover.—It was unanimously decided by the Corporation on Tuesday 
to run special workmen's cars on their electrio tramway system at 4d. 
fares for the two miles’ journey. | 


Rochdsle.—It is stated that negotiations will be opened between 


the local authorities and the tramway company’s directors in reference 


to the transfer of the company’s undertaking. 


Glasgow.—A deputation representing the Tramways Committee of 
the Glasgow Corporation has visited Huddersfield and Bradford and 
inspected the electric tramway systoms there. 


Bury.—In connection with the proposed tramways purchase the 
respective authorities of Bury and Heywood have been unable to 
agree, and the negotiations have been broken off. 


St. Helens.—The borough treasurer’s annual report shows that on 
the tramways the capital expenditure amounts to £123,153. The net 
profit for the year is put down at £118. 17s. 11d. 

Llandudno.— A conference is to take place between representatives 
of the Town Council and the promoters of the Llandudno and Colwyn 
Bay light railway with reference to the carrying out of the scheme. 


Torquay. —Hepresentations are being made to the Town Council by 
the Motor Omnibus Company in favour of motor 'buses for the town 
85 of 19 tramways. The matter is having the attention of 

e Council. 


Middlesbrough. — An appeal has been lodged by the Imperial 
Tramway Company against a decision of the local Bench this week 
fining the company 10s. and 14s. 6d. costa for permitting over- 
crowding of the tramcars. 


Stirling.—A report by the electrical engineer on the whole question 
of electric tramways between Stirling and Bannockburn, and Stirling 
and Bridge of Allan, was submitted at the last meeting of the Town 
Council and discussed in private. 

Johnstone. —The preliminary arrangements are now so far advanced 
that operations are to be commenced next month for the construction 
of the tramways. Promise is made that the line will be opened about 
the end of May next or in June. 

Leeds.— The Town Council on Wednesday decided to make appli- 
cation to the Board of Trade for sanction to borrow £125,890 for 
tramway purposes, the works proposed to be carried out having been 
previously approved by the Council. 

Leods-to- Wakefield. — Rapid progress is now being made with the 
tramway which will ultimately connect Leeds with Wakefield. This 
is part of the scheme which provides for a network of trams for the 
district of which Wakefield is the centre. 

Tramways in the City.—The Common Council have decisively 
rejected a proposal to aliow the County Council's tramway system to 
enter the City by way of Southwark Bridge in connection with the 
impending improvement of that structure. 

Lowestoft.— During the week ending Saturday, Oct. 3, 51,585 
persons patronised the trams, and the receipts amounted to £231. 
lis. 9d. The total number of ngers carried since the opening 
day is 780,102, and the takings amount to £3,590. 198, 11d. 
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Hammersmith.—The Borough Council have refused their consent 
to the proposal of the London Unitei Tramways Company, in connec- 
tion with the laying of the tramlines crossing Goldhawk-road, to run 
the tramway in а transverse direction so as to do away with the use of 
points as originally proposed. 

Beokenham.—At the last meeting of the Urban District Council 
an attempt was made to reopen the tramway question and have the 
subject of the Council's promotion of a Bill in Parliament discussed 
de novo. The proposal fell through, and the Council's decision in 
favour of а Bill was confirmed. 

Trafford Park.—Last Friday the Light Railway Commissioners 
enquired into the merits of two rival schemes of light railways for 
Trafford Park—one promoted by the West Manchester Light Railway 
Company and the other by the Stretford Urban District Council. 
The Commissioners reserved their decision. 

Newcastie.—Oolonel von Donop has made an i tion of the 
new tramways reoently laid down at Benwell, from the toll-gate to 
Condercum-road, on the Elswick-road and Westgate routes; also from. 
the Byker car de 
from the Stack 
Walker. 


Sunderland.—The Corporation Tramways Committee have agreed 


to recommend the орноп of an increased scale of pay for conductors. 
Under the present scale the men start at 22s. 6d. per week, and the 
committee recommend that the shall start at 288. 9d., rising at 
the end of three months’ service to 258., and after a further six months 
to 268, 3d. 

Metropolitan Distriet Railway.—We understand that the work 
of 8 uipping the above line is proceeding rapidly. The 
sub-stations for the rotary converters sre рог placed above ground. 


A number of the sub-station buildings are well in hand, and the work 


of placing machinery jn them is likely to be commenced at the end оѓ. р 


this month. 

Ashton. —The electric tramway system is now about completed, and 
a settlement has been arrived at in Stalybridge with regard to tem- 
porary through running cars on the basis that Ashton draws four- 
sevenths and Stalybridge three-sevenths of the receipts after deducting 
Ashton’s share of interest and sinking fund and actual cost of working 
per car mile. 

Ossett.—At a special meeting of the Town Council resolutions were 
passed authorising application to be made to the Board of Trade for a 
provisional order allowing the Corporation to construct tramways in 
the borough, commencing in the Market-place, and passing along 
Dale-street, Church-street, and Dewsbury-road, to the borough boun- 
dary at Ohickenley. i 

Exeter.-—Although pledgod to carry out a tramway scheme for the 
city, the Corporation have not yet у decided on the system to 
be adopted. The overhead trolley is most favoured, but in order to be 
fally informod on the subject, a deputation of the Oouncil has been 
appointed to inspect the surface-contact systema and the conduit 
system laid down at Bournemouth. 


Reading.—The borough engineer reported to the last meeting of 
the Town Council on the fractured axles on some of the electric cars. 
These are now being replaced, but he gave it as his opinion that the 
gauge to which the wheels have been pressed is too full for the track. 
The old wheels, now they are being replaced on the new axles, are 
brought nearer together to allow of the flange having a proper play on 
the groove. 

Hampstead Tube.—A correspondent to the Times states that 
sinking for the tube to Hampstead and Golder's Green has been 
suspended at the top of the High-street, Hampstead, because several 
feet of water have been encountered. This water is derived from 
springs, and it most be pumped out and its source emptied, or the 
channel diverted, before further operations become possible. There 
are a number of other known springs to be encountered, drained, or 
diverted between the High-street and North-end in the course of the 
proposed tube. 

Liverpool.—At the last meeting of the Tramways Committee 
it was proposed that a double line of tramways be laid, at a cost of 
£4,000, along Everton-road, between West Derby-road and Fitz- 
clarence-street. After discussion it was decided to request the general 
manager to report upon the кора, The new service between 
Everton Ohurch and the Pierhead has been inaugurated. At the 
meeting of the City Oouncil on Wednesday it was decided to equip 
the tramway depots with refreshment stalls on a self-payipg basis, to 
be mansged by the men. 

Snowdon.—HMoe:srs. A. Krauss and Son, of Bristol, have secured 
the contract for the construction of a light railway which will com- 
plete the scheme in connection with Snowdon. A connecting section 
will run from Portmadoo through Beddgelert to Rhyd-ddu to join the 
present narrow-gauge railway, the whole of which will be operated by 
electricity. The Snowdon Mountain Railway is also to be electrified, 
and electric power is to be supplied to the great quarries of the district. 
A 55 station is to be erected at Llyn Llydau, a lake on the slopes 
of Snowdon, where a fall of 1,300ft. is obtainable, and which it is 
estimated will give 60,000 h.p. in electricity. 

Cheltenham. —The Town Council have been informed by Mr. T. A. 
Nevins that he is now prepared to let the contracts for the construc- 
tion of the pee extensions of the tramway system to Charlton 
Kings and hampton. At the meeting held this week plans for 
the proposed extensions were approved, subject to some minor altera- 
tions a$ to peving and design of poles. Bome dissatisfaction was 
shown owing to the extensions not being carried out as were originally 
agreed, and a resolution was unanimously passed urging Mr. Nevins 
to construct tho line in High-street as authorised. The plans for the 
extensions were prepared by Mesere, Dodd and Dodd, civil engineers, 
of Birmingham, | 


(month of September, £13 


t to the Wallsend terminus, and also the extension , 
otel to a point near the railway station at Low 


Cleckheaton —At the last meeting of the District Oouncil & 
member called attention to the fact that the British Electric Traction 
Company had postponed the construction of the intended branch lines 
to Hartshead Moor from Liversedge and Oleckheaton, and urged that 
as the completion of other lines was prejudically affecting trade in the 
town, the company should be urged to proceed with the branch in 
question without delay. It was rumoured, he added, that they 
intended to apply for a further extension of time. It was also decided 
to Pane the chamber of commerce and the tradesmen’s association 
to e similar representations to the company. 


Additional Traffic Returns.—Anglo-Argentine, £2,120 increase; 
Barcelona Ensanche y Gracia, £88 increase ; Barcelona. 


British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £548 increase 
798, increase £1,317); Osloutta, £399 


increase ; Oape Town (month of August). receipts £15,349, expenditure 


.£8,696; Isle of Thanet Electric, £87 increase; Mexico Electric 
(month of August), receipts £48,600; expenses, £27,900; Pertb 
tElectrio, £169 increase ; Port Elizabeth (month of August), receipts 
23, 875, expenditure £2,305. 

t Sutton Coldfleld. —The town clerk has received a communication 
from the City of Birmingham Tramways оправу enquiring whether 
the Dor 


ration would be prepared to consider an arrangement by 
hich the company might be enabled to promote tramways in Sutton 


Coldfield to be constructed in continuation of the lines which will be 
for the next 21 years controlled by the company running from Birm- 
ingham through Aston as far as the Sutton boundary at Erdington. 


At the Council’s meeting on Wednesday the General Purposes Com- 


mittee, which had considered the communication, recommended that 
the company be informed that the Corporation cannot sce their way at- 


resent to consider any arrangements for the construction of tramways 
within the borough. 

Simplon Tunnel.—A Reuter's telegram from Berne says that the 
Grand Council of the Canton of Berne has agreed to grant a subven- 
tion for the construction of the projected Jura Tunnel for a line 


between Soleure and Muenster, which will give access to the proposed 


tunnel through the Bernese Alps for communication with the Simplon 
Tunnel An agreement has also beon arrived at between the Federal 
Council and the Simplon Tunnel Company, by which the latter will 
receive an increased amount for the construction of the Simplon 
Tunnel, but will not be liberated from its obligation to construct a 
Becond tunnel, On the other hand, the com 
of the tunnel to the Federal Government. The Federal Assembly will 
ratify the agreement at the end of this month. 


; Greenwich.—At the last meetin 
епега1 Purposes Committee re that they had had under con- 
zideration a further letter from the London County Council, enquirin 
whether the Council were prepared to give their consent to a pro 
amway from Deptford to the Herbert Hospital, via Blackheath, and 
make a contribution thereto. On the а being first 
fliscussed, the London County Oouncil were asked to consider a route 
through Westcombe Park, to which a reply was received that they 
ere then unable to adopt the proposed alternative route. The com- 
ittee recommended that, in the event of that Council deciding to 
nstruct а tramway from Deptford to the Herbert Hospital, this 
uncil would have no objection to the tramway, but would not be 
repared to contribute any sum for street widenings. After discussion 
{һе recommendation was adopted. 
Wallsend.— It was reported at the last meeting of the Town Council 
that the Tyneside Electric Tramways Oompany intend to try and 


hegotiate with Newcastle Corporation relative to an exchange of traffic 
over the systems, and if they fail they will seek fresh par апаи 
па O^uncil. 


ратон іп accordance with their undertaking to the Wal 
n view of the electrification of the Tynemouth branch of the North- 
Eastern Railway, ths Town Olerk stated he had received communica- 
ои from the Board of Trade and the engineer to the railway company 

ncerning the safety of the Tape at level crossings. в former 
stated that the responsibility for securing proper protection lay with 
the railway company, whom the Board presumed would be fully alive 
to their liability in the matter. The engineer to the company wrote 
saying that the exact nature of the protection had not yet been 
decided upon ; but the Council were assured that everything possible 
would be done to safeguard the public. 


Cardiff. —At a specia] meeting of the Tramways Committee a report 
prepared by Mr. Arthur Ellis, electrical engineer and manager, was 
éonsidered in reference to à proposed revision of fares throughout the 
town. Mr. Ellis stated that his object in submitting the report was 
to avoid any further reduction of fares and to place each route on an 


£105 decrease ;- 
Brisbane, £242 increase (month of August, 211,756, increase £294) ; 


ny agrees to the transfer ' 


of the Borough Council the 


equal basis. Referring to the new scale, Mr. Ellis said that he had as 


nearly as possible made the stages 2 200 yards for 1d. and 3,300 yards 
for 14d. Some time ago, he said, the committee reduced the fare upon 
the Splott section to Id., and the result was that on other routes 
pec uere paid 2d, for shorter distances. He did not recommend 4d. 

rea for ay stage, as he considered it an impossibility for the con. 
ductor to collect the whole of the fares, especially on busy days, but 

d. stages could be adopted with a minimum payment of two stages 

г ld. or three stages for 14d., and so on. The proposed new scale 
was gone through very carefally, and some alterations made in the 
stages. Mr. Ellis was then requested to include these alterations in a 
supplementary report, giving the length of each, and submit it to з 
future meeting. 


` Wolverhampton. — Another meeting of the Corporation Tra:aways | 


Committee was held on Friday, when some discussion took place in 
regard to the proposed extensions to Dudley-road, Wednesfield-road, 
Willenhall-road, and Waterloo-road. A detailed comparative state. 
ment showing the estimated capital and aunual cost of the overhead: 


- 


and Lorain systems, prepared by Mr. О, К. О, Shawfield, the horongh. _ 
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electrical engineer, was placed before the members of the committee and 
considered, The question as to whether the extensions should be carried 
out on the overhead or the Lorain system was debated, and finally a 
resolution to equip the additional routes with the latter was carried. 
Not only was it decided to equip the extensions with the Lorain system, 
but to proceed with the work as early as ible Thus the town is 
committed to the Lorain up to the hilt. The Wolverhampton Trades- 
men’s Association forwarded to the Tramways Committee the following 
resolution: ''That this meeting of the Wolverham ton Tradesmen's 
Association requests the Town Council to equip the ley-road and 
Willenhall- on the overhead system at the earliest ible 
moment, with a view to promptly securing proper and adequate 
tntercommunication.” | 

Pontypridd.—At the meeting of the Electrical Committee last 
woek a letter was read from the British Electric Traction Company as 
to the purchase of their horse tramway undertaking within the 
Oouncil's area between Pontypridd and Porth. The company stated 
that, subject to their agreeing with the Rhondda District Oouncil for 
the purchase of the land, buildings, and premises at Porth, they were 

repared to aocept £6,050 for their undertaking in the Pontypridd 
Чао ict. This includes the permanent way, a proportion of the cost 
of the Act of Parliament, and half the estimated value of the rolling- 
stock, plant, machinery, aud furniture at Porth. The committee 
decided to recommend the Oouncil to take steps to get the property 
valued. The combined lighting and tramway scheme is now on the 
move, both the contractors for the permanent way and for the dis. 
tributing cables being at work in the principal thoroughfare of the 
town. Many of the streets are in a deplorable condition, and the 
advent of the trams should be a great boon to Pontypridd and district. 
Numerous alterations will be necessary ів the level of a good many of 
the streets, and there is no doubt that the permanent way will 
enormously improve the thoroughfares of the town. 


Nevin Light Railway.—A porua enquiry was held on Thursday 
week at Pwllheli by the Light Railway Commissioners into the 
opaa of grantingtheapplication which has been made by the North 
ales and District Light Railway and Electric Power Syndicate for an 
order to authorise the Pwllheli, Nevin, and Portinlleyn light railway. 
It was explained that io proposed railway would run for a distance of 
10 miles 4 шш ре orfa Nevin to Portinlleyn, and would have 
a branch of 1 mile 6 furlongs to Nevin. The district was agricultural 
but there were slate and fishing industries, which could be develo 
greatly if railway facilities were afforded. the whole of the Lleyn 

ninsula being now without any form of railway service. Mr. E. 
Ward Thomas, the engineer to the scheme, estimated the cost at 
about £170,000, which included а deviation in the amended route. 
Colonel Boughey, after a short deliberation, eaid that the Commis- 
sioners thought further time should be given to consider the question 
of deviation. That deviation might be desirable if it could be carried 
out under two conditions—a junction with the Oambrian Railway 
a ане , which would enable them to work, and that it should not 
involve too much expense. Failing that, it would mean the bigis. 
of Ala-road, and before giving a final decision the Commissioners woul 
wait for the parties to come to an agreement. 

Southwark.—The Works Committee reported at the last meeting 
of the Borough Council their consideration of a proposal by the London 
County Council to again seek powers to construct an electric tramway 
on the und und conduit system from the present tramways in 
Southwark-street, along that street westward across Blackfriars-road, 
along Stamford-street and York-road, to join the tramways in West- 
minster Bridge-road. The proposed tramway would have double lines, 
and was regarded by the Oounty Oouncil as of great value in affording 
means of communication between the main thoroughfares radiating 
from the Elephant and Castle to the river. Inreply to the committee, 
who considered that double 5 would necessitate the widen- 
ing of portions of the streets in which they would pass, the County 
Council в said they did not contemplate undertaking such improvements. 
True, there are places where the width of the carriageway was a little 
lees than that prescribed by the Tramway Acts, but this would not cause 
any inconvenience, nor was it anticipated that any difficulty would be 
raised by the frontagers to the construction of the tramway as proposes: 
The Works Committee, having very carefully considered the whole 
matter, were of opinion that the construction of the proposed tramway 
across Blackfriars-road would effectually block the traffic at this 
already congested 3 The borough engineer had also pointed out 
that the su ines would practically destroy the entrance to the 
railway depót, and would in all probability necessitate the 
removal of the underground convenience at the corner of Southwark- 
street. Unless some substantial improvements were made towards 
obviating the difficulties alluded to, the committee could not recom- 
mend the Council to approve the scheme. It was decided to inform 
the County Oouncil that the Council are unable to grant the necessary 
consent to the introduction of a Bill in Parliament fer the necéssary 
powers to construct such tramways. 

London County Council —The Board of Trade regulations for the 
running of the London County Council electric tramways have now 
been hung in all the trams. They are signed by Colonel Sir Herbert 
Jekyll, assistant secretary to the Board of Trade, and lay down the 
following as the rates of speed, which are not to be exoeeded : 12 miles 
an hour on Olapham Common south side, between Clapham Park-road 
and Nightingale-lane. Eight miles an hour (a) in Kennington-road 
and Westminster Bridge-road, between the Horns and Stangate ; (b) 
in Kennington Park-road, Newington-butts, London-road, St. George's- 
circus, end Blackfriars- between the Horns and the terminus; 
and (c) in Waterloo-road. Six miles an hour in Westminster Bridge- 
road, between Kennington-road and Waterloo-road ; four miles an 
hour («) thro facing points, whether fixed or movable; (b) under 
the Balham railway bridge ; (c) under the Olapham-road railway bridge ; 
(4) on the curve leading to the Balham car-shed ; and (е) on the curve 
leading to the Olapham car-shed. At all other places the speed shall 


not exceed the rate of 10 miles an hour, 


At the first meeting of the 
Oounty Oouncil after the summer vacation on Tuesday the Highways 
Committee presented a statement, in which they report that the recon- 
struction for electrical traction of the tramways (а) in Harleyford- 
street, Kennington Oval, and Harleyford-road—+.e., between Brixton- 
road and Vauzhall Station—end (b) in Brixton-road, between Oamber- 
well New-road and the commencement of tbe cable tramway near 
Handforth-road, has been completed ; and the Board of Trade has, in 
the exercise of the powers conferred пров it by the London Oounty 
Tramways (Electrical Power) Act, 1900, and the London Ooun 
Council (Tramways and Improvements) Act, 1901, consented to, an 
approved of, the use of electrical power on these lines. The Board has 
also certified that the tramways in Harleyford-street, Kennington 
Oval, and Harleyford-road, which have been reconstructed as double 
lines under the powers conferred upon the Council by the Act of 1901, 
and not under the Electrical Power Act of 1906, as is the case 
with the Brixton-road line, ure fit for publio traffic. The Board has 
forwarded, with its consent, a copy of a minute by Lieut. -Oolonel 
Yorke, R.E., stating the в and stops which should be observed on 
the lines in question, and the Board's requirements upon these matters 
are being complied with. The tramways have been opened to the 
public, and through services of electrical cars are now run between 
Camberwell-green and Vauxhall, as well as from Westminster and 
Blackfriars bridges to the junction of the electric and cable lines in 
Brixton-road, where the electrical cars are fitted with cable-gri 

to enable them to travel to and from the Streatham terminus. е 
Council have for some time past been giving careful consideration to 
the m ment of the advertising business in connection with their 
trams, and the committee who have had the matter under considera- 
tion have agreed to recommend the Oouncil to appoint an officer 
at a salary of £300 a year and commission at the rate of 21 per 
cent. on the actual receipts from advertisements. It is 

that the Council have decided to abandon the plan which has been 
in vogue for only a few weeks of carrying the electric cars over 
the cable route from Kennington to Strea in consequence of 
the obstruction caused through changing from the electric system to 
the cable, and to the extra strain which the heavier electric cars 
put on the machinery which works the cable, The object, of course, 
was to enable passengers to make the through route from the London 
termini to the Streatham terminus in one car, but the arrangement has 
not worked well In future, therefore, passengers by the Council's 
system from the London termini to Brixton and Streatham, and vice 
versa, will have to change cars where the electric and cable systems join 
at Kennington. With reference to the complaints which have been 
made in the public Press and elsewhere as to the frequent blocks that 
occur on the main routes and the slow poea of the electric cars on 
the sections between Kennington and the London termini, we must 
entirely repudiate the suggestion that has got abroad that it is in any 
way due to the electric conduit system. Where horse and electric 
cars are running on the same lines, it is obvious that the rate of speed 
is set by the horse cara, which the electric cars are powerless to 
iacrease except when they get on the all-electric lines such as between 
Kennington and the Tooting terminus. The aspersions which have 
sometimes been cast at the electric system ate entirely unwarranted, 
and we look forward to the time that the lines can be operated entirely 
by electricity, when it will be soon enough to say whether or not the 
electric system is a successor not. The following report was presented 
by the Highways Committee at Tuesday's meeting: The construc- 
tion of & portion of the tramway subway under the new thoroughfare 
between pe icc eerie and the Victoria-embankment has been 
commenced, and it will be necessary for an engineer to be 
temporarily to supervise the exeoution of the work. For this purpose 
we suggest that we should be authorised to obtain the services of a 
suitable person at the rate of pay of £6 per week. The necessary 
expenditure, which we anticipate will not exceed £375, is covered by 
the estimates approved by the Oouncil on March 10, 1903 (p. 359). 
We recommend that the Highways Oommittee be authorised to arrange 
for the temporary employment of a resident engineer, at the rate of 
psy of £6 per week, to supervise the construction of a portion of the 
tramway subway under the new thoroughfare between Southampton- 
row aud the Victorie.embankment." The committee also asked for 
anthority to arrange for the temporary employment of a resident 
engineer, at the rate of psy of £8 per week, to supervise the construc- 
tion of the pier and river- wall required in connection with the Greenwich 
generating station. 


LIGHTING AND GENERAL. 


Camberne.—Steps are being taken for the electric lighting of the 
new Oouncil offices. | 

Leeds.—The Corporation are evaking powers to borrow £220,00 
for electric lighting purposes, | 

Aston Manor.—The Urban District Council are negotiating а loan 
of £52,439 for the electric light undertaking. | 

Beokenham.—The Electric Lighting Committee are extending the 
cable in Croydon-road at an estimated cost of £50. 

Wood Green.—The tenders for cables for the electricity supply have 
been left to the Electrical Committee, with power to aot. 

Brynmawr.—The Council have decided to at once apply for a 
provisional order to supply the urban district with electric light. 

Embenkment.—The City of London Electric Lighting Oompany 
intend to lay mains along a portioa of the Victoria-embankment. 

Pontypridd.—The Reading Town Council are lending the Urban 
пачи Council £2,000 for purposes of electricity and tramway under- 
takings. | 
Long-Distance Telephones. — Telephone connection between 
St. Tag and Berlin is contemplated, the cost being estimated 
at ‚Ф. 
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Barnstaple.—A report on the electric lighting of the outside area 
has been referred back to the Electric Lighting mmittee for further 
consideration. 

Dudley.—The specification for proposed electric power and lighti 
at the workhouse, as submitted by the architect а ашпа, һә 
been approved. ; 

Bath.—The last report of the Electrio Lighting Committee shows 
that the load is inoreasing very rapidly. It amounts at the present, 
time to 638 kw. 

Sale ef Plant.—Particulars of sales of various electrical lighti 
pe and of a complete electric light generating plant will be foun 

another column. 


Uxbridge.—The Urban District Council have appointed a com- 
mittee to close an agreement with the Uxbridge and District Electric 
Lighting Oompany. ` 


Dewsbury.—During the first fortnight in September 13,467 units 
of enere туз ,415) were used for lighting, and 16,834 units 
(against 16,598) for power. 

Bray (Ireland).—The electric lighting extensions are to be under- 
taken by Mr. Evans, the assistant electrical engineer, under direction 
of Mr. K Kanns, chief engineer. 

Heysham.—At the next шен of the Urban District Council 
the advisability of the Oouncil applying for a provisional order for 
electric lighting will be discussed. 

The Lizard Light.—The old double light at the Lizard has been 
re by a single electric five-seconds flash light, which is said to 
be the most powerful in the world. 

Direct United States Cable Co.—The directors have déclared an 
interim dividend of 38. per share (being at the rate of 3 per cent. per 
annum (for the quarter ended Sept. 30. 

St. Helens.—The last electricity account shows that the balance of 
assets has increased by £4,316. бз. 6d., the total excess being £12, 385. 
The capital expenditure now stands at £132,658. 


Perth.—It has been remitted to the Sub-Lighting Committee to 
experiment and report to the Oouncil as to the respective merits of 
electricity and incandescent gas for street-lighting. 


Faversham.—The installation of the electric light is proceeding 
apace. It is rumoused that candidates are coming forward at the 
municipal elestion in favour of selling to a company. 


Ninstings.—The workshop at the electric light works is to be fitted 
with new lathes, shafting, etc., and application will be made for 
sanction to the borrowing of the estimated cost (£160). 


Obituary. We regret to learn of the death of Mr. J. T. Marsh 
electrical engineer to the Dudley Corporation, caused by frac 
limbs and internal injuries sustained by a fall from a horse. 


Newark.—The form of а ent entered into between the Council 
and the Derbyshire and Notts Electric Power Company is being 
circulated amongst the members of the Urban District Council. 


Edinburgh.—The number of ср lamps applied for from 
Sept. 10 to 24 was 12,952, as against 2,527 for the same period of 
e year, making the total for the year 46,687, as against 35,620 

t year. 

Bootle.—With regard to the loan of £40,000 for electric lighting 

the Local Government Board have sanctioned the borrowing 
of £38,750, but have requested farther particulars with reference to 
the balance. 

Water Power.—A 50,000-h.p. electric plant has been installed in 
the upper valley of the Hudson. Large power-houses utilising water- 
falle to generate electricity are now во common in America as to cáuse 
little comment. 

New Telephone Trunk Line.—The postal authorities have 
opened а new керо trunk line connecting Pengam, New Tredegar, 
and Tredegar with Newport. This will relieve a great deal of the 
pressure in the Rhymney Valley. | 

Clitheroe.—The Town Council have decided to apply to the Board 
of Trade for a provisional order under the Electric Lighting Acts, 
1883 and 1888, authorising the Oorporation to supply electricity for 
public and private use within the borough. 

Woelwich.—The clerk and electrical engineer have been instructed 
to obtain information from other boroughs relating to assisted wiring 
schemes in operation and report thereon, and a sub-committee 
is to formulate a scheme of assisted wiring. 


Northallerton.—The postal authorities are now bp irre in 
extending their trunk telephone line to Northallerton. the neces- 
загу subevribers have been obtained, and it is expected the local 
exchange will be in working order next month. 


Glouoester.—At the last meeting of the City Council several 
members spoke strongly in favour of improved lighting in various 
perts of the oity, and Alderman Fielding took the opportunity of 
advocating Phe electric light being used wherever possible. 


Bray @erks).—The Council have decided not to object to the 
application from the borough of Maidenhead to the Board of Trade 
for & provisional order to authorise the suppl of electricity for public 
and private purposes within the parishes o Cookham and Bray. 


Mica Boiler Governing Co.—We are informed with regard to the 
Mansfield electricity works and also the Bexley electrio lighting and 
tramway works that all the steam-pipes in both these installations 
and the boilers in the latter were covered by the above company. 


Exeter.—Mr. Perry, iu moving the adoption of the electric light- 
ing report at the last Council meeting, ssid the profits earned by the 
plant of their inadequate station augured well for the future when the 
new electricity station was completed, and that would be very soon. 
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North Wilts. —Calne, Ohippenham, and Devizes are considering, 
or about to consider, the advisability of having municipal installa- 
tions of electric lighting. Ohippenham is most advanced, Devizea 
comes next, and e is in the very earliest stages of consideration. 

Bethnal Green.—This is the only borough in East and North-East 
London not lighted by electricity, but the Borough Oouncil have 
secured a site for an installation, and have decided to apply to the 
London County Council for а loan of £15,750 for the purohase money. 

Chester-le-Street.—At a recent very largely attended open.air 
meeting rome by the Ohester-le-Street es and Labour cil 
а resolution was passed calling upon the Parish Council to take the 
necessary steps to secure a supply of electric lighting for the streets 
and by-roads. 

Я 555 .—The m engineer in his dadas dui gives 205, 

ollowin res: output of electricity in units ugust, 1 
19, 099, 4802 12,045, 1901 6,578; number of consumers at end of 
August, 370, (299), (189); total number of 8-c.p. lamps connected, 
23,206, (17,462), (13,522). 

Middlesbrough.—The electrical engineer, Mr. Taylor, has been 
instructed to prepare specifications for extending the plant at the' 
electric lighting station, it being pointed out that the extent to which 
the light would be used during the winter months would necessitate 
the use of the reserve plant. 

Gateshead.—The North-Eastern Railway Company have decided 


to subetitute electricity for steam power for the driving of the whole of 
the machinery comprised in the com 's locomotive works at Gates- 
head-on-Tyne. Power will be supplied by the Tyneside Electrical 


Power Company from their Neptune Bank station. 
' Whitby.—The Urban District Council have decided to utilise 
electric power for the working of the pumps in connection with the 
sewage outfall works, and to apply for sanction to the raising of a 
further electric lighting loan of £5,000 for the extension of cables 
and additional plant iu connection with the electric light undertaking. 

St. Annes.—The electric engineer in his last report states that the 
units sold during August were 48,811, against 9,824 last year, and 
fee tha present year 153,300 against 37,515. The consumers now 
number 195 agaimet 190. During the month applications have been 
made for 196 lamps. Additional Nernst lamps are to be fixed in 
various roads. 

Whitehaven.—The Guardians have, we understand, adopted elec- 


J tric lighting for the workhouse under a contract by which they bind 


themselves (1) not to use any other light than electric light at the 

workhouse for a period of 10 years; (2) to pay not less than £100 а 
ear; and (3) to commence this payment as soon as the work of 
ying the cable is completed. 

Change of Address.—We are informed by Messrs. Wimshurst, 
Hollick, and Oo., Limited, that on and after Oct. 9 all communications 
to them should be addressed to South Fambridge, near Rochford, 
Esser, the head office and works of the company. The firm's 
London office will be removed to 90, Cannon-street, E.C., telephone 
No. 937 Bank, from the same date. 

Longton.—The manager in his last report states that the number 
of units of electricity generated during the past month was 4,237, 
being an increase of 1,195, а th the corresponding period оѓ 
last year; and that 57 16-c.p. lamps had been connected to the elec- 
tricity mains during the month; and that an application had been 
received for current for motive power. | 

Islington.—It is pro that to encou an increased day load 
the uniform flat rate of 2d. per unit be modified for all electricity for 

wer p consumed between the hours of midnight and 6 p.m. 

y the following sliding soale: for all units up to 2, r annum, 
Ad. per unit; from 2,000 to 20,0С0 unite per annum, 14d. per unit; 
from 20,000 and over per annum, 1jd. per unit. 


Hornsey.—The Council have Vip dar the following resolution : 
„That the time being opportune for the Council to give its assistance 
to the movement for introducing the telephones into the distriot, it 
be referred to the Highways and Lighting Oommittee to consider the 
advisability of urging his Majesty’s Postmaster-General to include 
Hornsey in the Post Office system of telephones at an early date.” 


Wrexzham,—The кыңыр, in electrical engineer's last report contains 
the following figures : Connections and supply — units erated 
August, 1905, 31,804; units generated August, 1902, 8 787 ; used 
for tramways, 14,157 ; used for lighting, etc., 17,647. Connected 
during the month—one consumer with 44 lamps of 8 c.p. Total 
number of consumers connected to date 152, 10,610 lamps of 8 c.p. 


Kingston.—The Town Council have received sanction to the 
borrowing of £7,784 for eleotrio lighting. The Surbiton Urban 
District Council have given notice to the Corporation to terminate at 
the expiration of one month from the 1st inst. the supply of electricity 
to premises in Surbiton. An arrangement is to be made for taking 
over the cables laid by the шоо to such premises. It is pro- 
posed to light St. Luke’s Ohurch clock by electricity, 

Yerk.—The report of the Electric Lighting Committee, presented 
to the City Council on Monday, states that the works on Foes Islands 
are мее in a satisfactory manner, and that the destructor, 
which has been undergoing repairs, is now in full bim. order, 
With & view to preying the ighting of certain of the city, 
the York Electric Lighting Oommittee have decided to alter oer 
public arc lampe at a cost of £28 per annum, and an outlay of £50. 


Mansfield Woodhouse.—The Urban District Council have resolved 
to retain the services of Mr. Warden-Stevens as electrical engineer to 
advise the Council in their application to obtain a provisional order 
enabling them to supply electrical energy to the district. The 
surveyor has been requested to prepare р ns, showing the com- 
pulsory area in which it is pro to supply electrical energy within 
а period of two years from the date of obtaining the provisional order, 
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‘Derby.—The Electric Lighting Committee have been in communi- 
cation with the Local Government Board with respect to the Appro ria- 
tion for the purposes of an electricity aera station of the land 
in Full-street, acquired for the extension of the Full-street baths, and 
a letter has been received from the Board to the effect that having 
regard to the powers conferred upon the Council by Section 96 of 
the Derby Corporation Act, 1901, the approval of the Board is not 
necessary. 

London County Council.—The Fire Brigade Committee, reporting 
on the Bayswater sub-station, stated that they proposed that the 
station should be lighted by electricity, and in due course they would 
obtain and submit tenders for the necessary wiring and fittings. An 
expenditure of £848 in connection with the electric light and electric 
bell installations at the Bayswater sub-station, and of incidental 
expenses arising out of the erection of the building, has been 
authorised. 


King's Lynn,— At the meeting of the Guardians it was reported that 
the cost of electric lighting for the Michaelmas quarter was: work- 
house and casual ward, £8. 7s. 3d.; infirmary, £11. 14s. 9d.; laundry 
Motor, £13. 9s.—total, £20. 15s. 9d., as compared with £23. 14s. 8d., 
the cost of gas for the 55 period 1901, and being a saving 
of £2, 188. 11d. The Chairman said the report was very satisfactory, 
as in the new infirmary there were 45 lights, and these were not 
idcluded in the 1901 cost. 


Ramsgate.—The report of the committee of the whole Oouncil 
adopted last week is as follows: The town clerk submitted a draft 
agreement received from the Isle of Thanet Electric Tramways and 
Lighting Company, Limited, as to application by them for taking over 
the Ramsgate Electric Lighting Order, 1900, and it was resolved that 
Messrs. Edmundson’s be asked to submit within seven days a draft 
agreement carrying out the proposals contained in Messrs. Pressland 
and Fippard's letter of the 21st inst. 


Eotherham.—Important additions are being carried out by the 
Parkgate Iron and Steel Company, Limited, which will add consider- 
ably to the productive capacity of the works, and will also bring the 
plant thoroughly up to date. 
construction of two ‘‘close-top” blast furnaces, equipped with Sahlin's 
water-cooled boshes, electric hoists, and augomatic charging apparatus. 
This company were among the first iron and steel makers in England 
to introduce electric lighting and power into the works.. 


South Wales Electric Power Co.—The building near Pontypridd 
for the first generating station is practically completed. Several 
Galloway boilers have been deliveréd and are awaiting erection. A 
considerable mileage of mains is already laid. We understand that 
the Urban District Council of Ammanford is negotiating with the 
company to take a supply, and if terms can be arranged the Council 
will apply next year for a Board of Trade provisional order. Arrange- 
ments have also been entered into with Port Talbot, and they will 
most likely take а supply in bulk. 


Glasgow.—At the last Council meeting Mr. Kennedy asked whether | 


the £1 of free terminals granted to certain telephone subscribers was 
not equivalent to those subscribers getting the service at £4. 5s., 
while other users not requiring trunk services paid £5. 586. Ho wished 
to know if this did not constitute an illegal preferment. Sir James 
Marwick, town clerk, stated that the telephones manager һай been 
asked to make a report on the matter. The Electricity Committee's 
recommendation of а scheme for selling or hiring out electric motors 
aud other fittings has been defeated. 


Finchley.—A letter from the East Barnet Valley Urban District 
Council in reference to the supply of electricity is before the Eleo- 
tricity Committee. The Electricity Committee's estimate for the 
half-year ending March 31, 1904, is as follows: Expenditure—genera- 
tion, £595 ; Siatribution, £60 ; public lighting, attendance and 
renewals, £60; management, £310 ; capital charges and contingencies, 
£179. 9s. 11d.—total, £1,204. 9з. 11d. Receipts—estimated receipts 
from private consumers for public lighting, rents of meters, etc., 
£965 ; estimated sum to be provided by rate, £239. 9s. 11d. 


Black Forest Industries.—Owing to co-operative enterprise in 
the Southern Black Forest, the looms of upwards of 500 domestic 
weavers are to be driven by electricity. The total cost of establish- 
ment for the power plant is estimated at about £17,000, this sum to 
be supplied by the Wald-Elektra Saekingen Waldshut Power Com. 
pany, apart from a subvention granted by the Baden Government. 


The great advantage of this enterprise will be that silk ribbon weaving 
will be enabled to be preserved as a domestic industry, securing a yearly 
income of about 215,000 to the poor inhabitants of the foreat. 


Dundoe.—The Works Committee of the District Lunacy Board 
have asked Mr. Richardson, the burgh electrica] engineer, as to whether 
the present electric lighting installation should be repaired or a supply 
of energy got from the town. Mr. Richardson has now reported that 
he could not give a statement of the relative cost of the two schemes 
as there was no data to estimate the cost of the present supply, and 
he suggested that arrangements should be made for keeping а record 
of the energy consumed during the next 12 months, when the question 
could be more satisfactorily dealt with. This has been agreed to. 


Belfast.—The minutes of the Gas and Electric Committee contains 
the following peragraph: ''It had come to the knowledge of the 
committee that the Law Committee proposed retaining the services of 
au expert electrical engineer who had had experience in connection 
with tramway and electrical undertakings, to prepare plans and make 
a preliminary report for the guidanoe of the Council. It was resolved 
thát the Law Committee be informed that that committee was quite 
prepared to undertake through its officers the electrical portion of the 
SUE and eaw no necessity for engaging costly outside assistance.” 


University College of North Wales Electrical Engineering 
Pepartment,—With the opening of the college on Qct, 1 the clec- 


number o 


‘dis 


or 21 : 
The plant is being increased: by. the’ or ál years 


trical engineering department will enter upon its fourteenth session. 
Two of the students who left last session have been admitted to the 
British Westinghouse Works at Trafford Park, Manchester, and two 
into the British Thomson-Houston Works at Rugby. The department 
is maintained by means of a grant made by the Worshipful Company 
of Drapers, Loudou, which enables the college to appoint as an 
assistant to Prof. Taylor Jones a special assistant lecturer in electrical 
engineering. 

Brighton Accounts.— With reference to the abstract of accounts 
of the Brighton oléotris lighting undertaking which a in our 
last issue, we have now received a corrected proof from Mr. A. Wright, 
the consulting engineer. The chief alteration occurs in the revenue 
account in the repairs items, These. should read as follows: 
repairs to buildings, £361. 9s. 2d. ; repairs to machinery, £2,492. 
Os. 8d.; repairs to mains, £1,687. 12s. 2d. (less £627. 13s. 4d., 
amount charged to*tramways department for overhauling mains). The 
sum total, however, remains the same. The revised figure in respect 
of total capital expenditure to date is £463,374, in place of £466,746 
originally given. | 

Hammersmith.—Since the last Council meeting 10 additional 
consumers have been connected, representing a maximum of 619: 
8-c.p. lamps. Nine consumers have fron disconnected. The present 
consumers now taking current from the mains is 1,289. 
The engineer has a quantity of plant in the station which is not now 
used, and is of no use to the department—viz., No. 1 set, pumps, 
etco.—and Messrs. Wheatley, Price, and Kirk have been instructed to 
e of the same for a commission of 5 per cent. on the amount 
realised. The postal authorities are about to take up the footway on 
the west side of Bamborough-gardens for the purpose of laying a line 
of underground telegraph. 

Sumbury.—The Twickenham and Teddington Electric Supply 
Company аге prepared to supply electric current for public lighting 
over the entire district. In regard to the company’s application for a 
provisional order, they proposed to insert clauses which would give the 
Council power to pure the undertaking at & valuation in 7, 14, 
Also to supply current to private consumers at 7d. per 
unit for the firstvkour, per day as the maximum demand, and 8d. per 
unit for further quantities They are prepared to enter into agree- 
ment to supply current for public lighting, at a price not exceeding 
24d. per unit. The subject has been deferréd, and the surveyor 
instructed to make enquiries. ЕУ 

Maidenheaa.—On Sunday the electric light at St. Joseph's Church, 
Oookham-road, was used for the first time. The church is lighted by “ 
16 lampe of 2Бо.р. each. The contractor was Mr. F. J. Bloomfield, . 
King-street. A committee has been appointed to arrange for the 
proposed street-lighting extensions. Messrs. Percy Johns, borough 
surveyor, and С, О. Milton, electrical engineer, propose seven 
10-ampere 46-volt 2,000-c.p. aros, two 55-n.o. p. Nernst, one 500-n.c.p. - 
aro, oné 230-volt 500-0. p. arc, one 115-volt 200-c. p. arc. опе 32-c.p, 
British Prism Globe Oompany's incandescent, one 16-c.p. Imperial 
Electric Company's incandescent, two  j-ampere 35-0. p. Nernst. 
Together with the former scheme 54 lamps would be installed. A loan 
of £10,000 is being raised for the purpose, 


Stock Exchange Settlements.—The Stock Exchange Committee 
has appointed Oct. 22 y aer settling day for Underground Electric 
Railways Company of London's ſully and. partly paid . provisional 
certificates for £3,599,268 5 pèn cent. tt bag senma notes, 
The committee haye also;ordered the Metropolitan District Railway 
Company's £2,116,666 3 per cent. consolidated rent charge stock, in 
lieu (partly) of the 44 per cent. Ealing rent stock. and the 
4} per cent, Fulham rent charge stock now quoted, to be quoted in the 
official list. Application has beén made to the Exchange Committee 
to appoint a о settling day in and to grant a quotation to the 
London United Tramways (1901), Limited, further issue of £206,000 
4 per cent. first mortgage debenture steck.” e vo S. 


t.: : M ! 
Swansea Telephones.—Considerable progress has been made 
towards the completion of the 5 there appears to be some 
шоро! of opening the exchange early.next month. A large number 
of subscribers are already connected to the exchange, and will enjoy 
the free use of the system up to the date of the opening ceremony. 
Cables have been laid under the docks to connect up the eastern por- - 
tion of the town and local exchanges established at Morriston and 
Oystermouth. Terminals will be сае to the Oorporation tele- 
phone department.by the National on all messages sent through the 
Corporation’s system, and. the Corporation will charge the National 
Company for all messages received from National subscribers in other 
towns. The subscribers who have been using the Corporation lines co 
speak to Cardiff, Liverpool, London, etc., have not been asked to pay 
any ng ‘more than the Post Office charge, which the National 
subscribers have to pay on all trunk messages, 


Carnarvon.—The Town Council have received an offer from the 
North Wales Power and Traction Company to provide the borough 
with a continuous electrical supply suitable for both power and light- 
ing, the company ч the erection of a distributing station 
within the borough and supplying the energy at a maximum rate of 
Id. per unit for power and lighting, with a suitable discount for power 
consumers, the company conveying the current at their own expense 
to the station, delivering in bulk at a voltage suitable for both lighting 
and power, the distribution being done by and being the property of 
the town. The company also offered an alternative scheme, itself 
undertaking the distribution and delivering the wires to the con- 
sumers' terminals at a maximum rate of 4d. per unit for lighting and 
2d. per unit for power, but the order &nd the whole undertaking 
becoming the company's property, the company re erving for the Oor- 
poration a call for any power required for tramway pur at special 
rates, The Electric Committee have been empowered to employ an 
expert to report fully on the details of all the schemes now before the 
Qouncil, and advise on their respective merits, 
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Inverness.—The Town Council have resolved to accept the offer 
of Edmundson's Electricity Oorporation, Limited, to establish and 
carry on the lighting of the town by electricity. The company will 
repay the costs incurred in connection with the provisional order, and 
they will have the option of terminating the permanent leave by giving. 
12 months' notice at the end of seven years, or at the end of any sub- 
sequent term of seven years, the price to be paid by the Town Council 
to be the capital expended by the company with the addition of 
15 per cent., and a sum sufficient to make up profits to 5 per cent. per 
annum. The works must be completed within 12 months from the 
date of the lease. The AUT will adopt the system of free «wiring. 
The Town Council selected the offer on the recommendation of Messrs. 
Buchan and Hogarth, consulting electrical engineers, Edinburgh. 

Bridgend.—The agreement between the Council and the South 
Wales Electrical Power Distribution Company provides that the 
Council shall pay for electrical power 24d. per unit, plus 4d. for trans- 
formation, for 50,000 units, and that the price per unit shall decrease 
according to a scale agreed upon as the total amount of electricity 
taken increases. It is furthermore provided that when any similar 
body in the district obtains ener m the compeny at a lower rate 
the Council rate shall be similarly reduced. Some months ago the 
company voluntarily reduced the charge to 144. per unit, plus an 
eighth for transformation, upon which terms they had recently agreed 
to supply the asylums. Within the urban district the company have 
no right to supply energy for lighting purpozes without the consent of 
the Oouncil. They, therefore, represen 
would lose several large power customers whom they had їп view, 
unless they were allowed to supply them with electricity for lighting 
pot posse as well as power. The Council gave consent, but it was con- 

itional upon their being allowed the 4d. which the company charged 
for transforming the town supply. This met with a refusal, and the 
Council have now decided to prohibit the company from supplying 
light to any firms within their district. 

Falham.—The borough electrical engineer has submitted the under- 
mentioned statistics with regard to the quantity of refuse destroyed 
and connections for current :—Previously reported 5,794 loads (8,653 
tons); from July 17 to 30, 1903, 722 (1,1354); from July 31 to 
Aug. 13, 664 (1,022) ; from Aug. 14 to 27, 606 (973) ; from Aug. 27 to 
Sept. 10, 652 (1,0074)—total, 8,438 (12.791). Trade refuss: previously 
reported, 104 loads (1044 tons); from July 17 to 30, 17 (18); from 
July 31 to Aug. 13, 12 (144); from Aug. 13 to 27, 10 (94); from 
Aug. 27 to Sept. 10, 14 (17) - total, 157 (163). Olinker disposed of : 
Previously reported, 3,931 tons ; from July 17. to Sept. 10, 1,607— 
total, 5.558. Connections for current: Previously reported 752 = 
$5,518 8-c.p. ; from July 12 to 30, 19 (572); from July 51 to Aug. 13, 
24 (507) ; from Aug. 14 to 27, 37 (1,165); from Aug. 28 to Sept. 10, 
25 (1,207)—total, 857 (87.029); consumers not ready for connec- 
tion, 25 ; consumers not paid deposits, 9. Mr. J. H. Clack, the chief 
olerk of the electricity depsrtment, is to be allowed to continue the 
work of canvassing for consumers of electric light and power, and is 
to receive, in addition to his salary, ld. per equivalent 8-c.p. lamp 
connected to the mains up to а connection of 5,000 lamps per annum, 
and 4d. per equivalent 8-c.p lamp connected to the mains for all con- 
nections above 5,000 lamps per annum. | 

London Gazette.—The first meeting in the estate of William 
Thomas, electrical engineer, 54, Biidge-street, Llandaff, lately residing 
at 15, Despenser-street, Cardiff, Glamorgan, will be held at 11.30 a.m. 
on Oct. 15 at 147, St. Mary-street, Cardiff. The partnership hereto. 
fore subsisting between Walter Andrew Mathew and Herbert Raymond 
Wilding, under the style or firm of W. A. Mathew and Oo., at 59a, 
High-street, Beckenham, Kent, as motor, electrical, and general engi- 
neers, has been dissolved by mutual consent from Aug. 51, 1905. At 
an extraordinary general meeting of the members of the Renewable 
Electric Lamp Company, Limited, held at Brunswick Works, Bruns- 
wick-place, City-road, London, N., on Sept. 22, 1903, the following 
extraordinary resolution was passed: That it has been proved to the 
satisfaction of this meeting that the company cannot, by reason of its 
liabilities, continue its business, and that it is advisable to wind up 
the same, and accordingly that the company be wound up voluntarily.” 
Mr. D. L. Ohalmers, of Vron House, Llangollen, was appointed liqui- 
dator for the purpose of such winding-up. A general me:ting of 
the members of the English and General Tramways Company, Limited, 
will be held at 1 and 2, Great Winchester-street, London, E.C., on 
Nov. 9, 1903, at 3 p.m., for the purpose of having an account laid 
before them showing th® manner in which the winding-up has been 
conducted and the property of the company disposed of, and of hearing 
any explanation that may be given by the liquidator, and to determine 
the manner in which the bcoks of the company shall be disposed of. 


Acton.—The Dowsing Radiant Heat Company, Limited, havo 
written to the District Council with reference te the supply of elec- 
trical current for lighting, heating, and motive power at Oldfields, 
Actor-vale, as follows: “ We are taking the above premises in Acton, 
and require a large supply of electrical current for lighting, heating, 
апа motive power. We should, of course, be glad to take the current 
from your Oouncil, but we are aware of the fact that you are unable 
to supply, as you have not yet put your electrical powers iuto force. 
As, however, the property referred to is within about 200 or 300 
yards of the Hammersmith boundary, we have approached the Borough 
Council of that district, and are given to understand that they would 
be willing to supply us the electricity we require, if you will give your 
sanction to the necessary mains being laid along the footway from 
their boundary along Acton-vale up to Oldfields. We believe that 
the Hammersmith Corporation would require the right to supply for 
five years, and we trust that you will agree to give your sanction to 
the above, as 1t is most important so far as our business is concerned. 
We may state that the writer has been resident in Acton for some 
three years past, and has been compelled to put down machinery to 
generate the electricity, but in our new premises we shall require а 
much larger amount of current, and do not wish to go to the expense 


works in connection. 


to the Council that they 


the cheapest—viz., that of Messrs. Callenders, at £310 


of putting down electrical machinery for the purpose.” The Oouncil 
have declined to consent. 


London County Council.—On Tuesday it was agreed to lend the 
Hackney Borough Council £906 for electric lighting works, and the 
Fulham Borough Council £13,509 for electric lighting and other 
A report was submitted on a notice served . 
upon the Council by the Metropolitan District Railway Company of 


intention to proceed with the work, authorised by the Metropolitan 


District Railway Act, 1900, of laying electric mains aleng Fulham- 
road, King’s-road, Uverdale-road, and Lots-road, Chelsea, as shown 
upon the plans which accompanied the notice, The Highways Oom- 
mittee on a former occasion stated that these plans did not indicate 
to what extent the Council’s sewers would be affected by the proposed 
works, and they, as a matter of urgency, disapproved the works on 
behalf of the Council. The Underground Electric Railways Company 
of London, which was intimately conuected with the company above 
named, has since submitted for the Council's approval cross-sections 
of Fulham-road, Kiog's-road, and Lots-road, where the proposed mains 
would cross those thoroughfares, indicating the positions of the various 
sewers affected. Having considered those further particulars submitted 
by the company, there appeared to the committee to be no objection to 
the proposed wo:ks heing put in hand, aud, acting under the authority 
given by the Council to deal with urgent matters during the summer 
vacation, they approved the proposed works on behalf of the Council, 
subject to the works in Fulham-road, K ng's- road, and Lots-road being 
carried out in accordance with the cross-sections forwarded ty the 
company, and to the road boxes being constructed at some distance on 
either side of the sewer in Kipg's-road. The following notices to lay 
mains, etc., under Electric Lighting Acts and orders were also agreed 
to: from the Blackheath and Greenwich District Electric “Light 
Company, Brompton and Kensington Electricity Supply Company, 
Charing Cross and Strand Electricity Supply Corporation, Kensington 
and Knightsbiidge Electric Lighting Oompany, Lewisham and District 
Electric Supply Company, City of London Electric Lighting Company, 
County of London and Brush Provincial Electric Lighting Company, 
Metropolitan Electiic Supply Company, Notting Hill Eleotric Light- 
ing Company, Westminster Electric Supply O>rporation, and 
St. Pancras Borough Oouncil. The receipts of notices, as follows, 
served under orders granted to local authorities, and under which 
the Council has no power of approval or disappoval of worke, was 
reported: from the Bermoudsey Borough C^unoeil of intention to lay 
mains along Neckinger, Spa-road, Rouel-road, Dockley-road, St. James- 
road, Tranton-road, and Southwark Park- road; Hampstead Borough 
Council, to lay mains along portions of North.end, Hemstall-road, 
Belsize- road, and South-hill-park ; Islington Borough Oouncil, to lay 
mains along a portion of Wallace-road ; Stepney Borough Oouncil, to 
lay mains along portions of Cannon-street-road and Oable-street, and 
along portions of Upper East Smithfield, Three Colt-street, Watney- 
street, St. George’s-street, and High-street, Shadwell. 


Brighton.—The Council have confirmed the following proceedings 
of the Lighting Committee: With reference to Councillor Butt- 
Thompson’s enquiry as to the amount of capital which would have 
to be gradually written off on the completion of the Southwick power 
station, Mr. Arthur Wright, consulting engineer and manager, 
reported to the committee that the original cost of the three tramway 
generating sets was £7,530, of which £205 has already been provided 
for by the sinking fund. In his opinion these sets would realise 
between £4,000 and £5,000 if sold any time during the next five 
years. The evaporative condenser referred to in his previous report 
had been in use for seven years, and cost, roughly, £1,500. Of this, 
about®£200 had been provided for by the sinking fund, and the 
balance should, in his opinion, be written off during the next three 
years. The 270 meters which Mr. Christie had reported as being 
obsolete were of the Ohamberlain and Hookham and fhomson types, 
and had been in use for about 10 years. The amount at which the 
stood in the ledgers was about £1,400, and this &mount should, in his 
opinion, be at once written off, as they failed in selling any one of 
them after publicly advertising same. The consideration of the report 
was deferred by the committee. Mr. John Ohristie, resident engineer, 
reported that he found in actual practice that greater efficiency could 
be obtained out of the storage battery used in copjonction with the 
tramway supply it they added 12 more cells, which would enable them 
to take а much greater output from it, and maintain the full pressure to 
the tramways throughout the whole discharge. He had obtained prices 
from the Electrical Power Storage Company, who had at present men 
carrying out some alterations to the existing battery, and they stated 
that if they place the order with them while their men are here, they 
would erect them complete, and let them fall under the terms of the 
existing contract, for the sum of £14. 11в. 6d. per cell. He recom- 
mended acceptance of this offer, and suggested that the capital to pay 
for this should be borrowed on the same terms as the existing loan, 
when the next enquiry was being held. The committee resolved that 
the report should be approved and acted upon. For the carrying out 
of the numerous short extensions of the mains which were passed from 
time to time, Mr. Ohristie reported that he required for stock one 
mile of one triple-concentric lead-covered cable. He asked four of the 
leading firms to quote for the standard cable, which was now manu- 
factured by all the cablemakers, and recommended the 535 
r mile. 
With reference to the supply and distribution by the Council of elec- 
tricity in parishes outside the borough, the Town Clerk reported that 
under the Brighton Corporation Act of last session the Council were 
empowered to supply and distribute electricity within the parishes of 
Rottingdean, Ses are Patcham, Falmer, Preston Rural, Hangleton, 
Portslade Rural, Old Shoreham, Kingston-by-Sea, Lancing, and West 
Blatchington, subject to compliance with certain provisions. It was 
resolved that application should be made to the Rural District Councils 
of Steyning East, Steyning West, and Newhaven for their consent to 
the supply by the Corporation of electricity to consumers within the 
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parishes named in Section 30 of the Brighton Corporation Act, 1903, 
which are within their respective districts. 

Reading.—At the last Council meeting a report from the sub- 
committee appointed to consider the advisability of purchasing the 
undertaking of the Reading Electric Supply Company, Limited, was 
read. It stated: ''The terms upon which the Oorporation may 
acquire the undertaking of the company are set out in Section 58 of 
the Reading Electric Supply Order, 1893, which provides as follows: 
(1) The local authority may at any time before the expiration of 42 
years after the commencement of this order—namely, July 27, 1893— 
give notice in writing to the undertakers requiring them to sell the 
undertaking authorised by this order to the local authority, and there- 
upon the undertakers shall sell the same to the local authority 
upon the terms of the local шше paying to the undertakers 
an amount of money as shall be equal to a sum of £133 for every 
sum of £100 properly expended by the undertakers upon the said 
undertaking and chargeable to capital account . provided 
that if the local authority shall exercise the power conferred by this 
sub-section before the expiration of 21 years the local authority shall 
in addition to the amount of money to be paid to the undertakers as 
aforesaid pay to the undertakers a sum equal to the aggregate amount 
of a dividend of 5 per cent. per annum on the said capital expenditure 
less the gate amount of the dividends declared by the under- 
takers. (There are other provisions as to the purchase of the under- 
taking after the expiration of 21 or 31 years.) The sub-committee 
have considered a statement which has been prepared by the borough 
accountant from the published accounts of the company showing that 
the amount of stock which would probably be required to be raised for 
the purchase of the company's 1 on the basis of the section 
above referred to would amount to the sum of £178,395. The 
following is a copy of the statement: The capital expenditure to 
Dec. 31, 1902, as stated in the last published balance-sheet of the 
company was £112,750; add 33 per cent. to the above amount in 
accordance with the purchase clause in the company's provisional 
order, £37,208—total, £149,958. In addition to the above sum of 
£37,208, the Oorporation would have to pay the difference between 
the amount асау paid by the company for interest and dividends, 
and an amount calculated at 5 per cent. on the capital expenditure. 
1894, capital expenditure £11,192, (equivalent to 5 per cent. dividends 
£280—half-year) ; 1895, £17,875 (£21,453) , 1896, £6,146 (£1,761) ; 
1897, £7,199 (£2,121) ; 1898. £11,776 (£2,709); 1899, £21,447 
(£3,782) ; 1900, £15,663 (£4,565) ; 1901, £8,798 (£5,005) ; 1902, 
£12,654 (£5,634)—£112,750 (£27,313). Deduct dividends declared, 
year ended Dec. 31: 1899, £1,448; 1900, £3,184; 1901, £4,692 ; 
1902, £5,096—2£14,420. Interest on capital temporarily raised by 
the issue of debentures and bank interest: 1896, £147; 1897, 
£641; 1898, £864; 1899, £640; 1900, £3—£2,296—2£16,715. 
Total cash payable to the Reading Electric Supply Company, 
Limited, in the event of purchasing their undertaking, 
£160,556; this would necessitate an issue of stock, assuming 
£90 net cash for each £100 of debt created amounting to £178,395 ; 
the annual charge for interest and sinking fund on the above sum at 
5 per cent, repayment in 30 years would be £9,102 ; the profit declared 
by the cae ae last year, being after the rate of 5 per cent. per annum 
was Eb, ifference, £4, Having regard to the fact that 
according to this statement the amount which would be required each 
year to provide sinking fund and interest would be very considerably 
in excess of the profit declared last year, the sub-committee are of 
opinion that the Corporation would not be justified in purchasing the 
company’s undertaking under the terms of the order above referred to. 
They, however, recommend that the company be informed that the 
Corporation will be willing to consider any proposals which the com- 
pany may make to the Corporation for the sale of their undertaking.” 
blest resolved that the report be received and the recommendation 

opted. 
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PROVISIONAL PATENTS, 1903. 


SErr. 28. 

20788. Improvements in or relating to electric aro lamps. 
Adrian Denman Jones, Hartham Works, Hartham-road, 
Holloway, London. 

20791. Improvements in terminals for wiring motors or any 
other electrical appliances. Ernest Henry Ainsworth, 
21, Tindal-street, Chelmsford. 

20806, Coherers for Hertzian wave telegraphy. V. W. Delves- 
Broughton, 80, Central-hill, Upper Norwood, London. 

20820. Improvements in or relating te electric machines. 
Henry Chitty,  Westinghouse-building, Norfolk-street, 
Strand, London. 

28825. Improvements in and relating to electric lamps. 
Walter Charles Head and William Arthur Snape, 20, Filey- 
avenue, Clapton, London. 


20834. Improvements relating to lamp casings and reflect ora 
prinoipally for incandescent electric lamps. Dennis 
Joseph O'Brien and Tullis Antonio Rotanzi, 18, Bucking- 
ham-street, Strand, London. 

20836. Improvements in or relating to disinfecting fabrics and 
articles particularly applicable for telephonic and 
other apparatus. Alfred Julius Boult, 111, Hatton- 
pin London. (Charles Fuchs and Heuri Chrétien 

elterer, Belgium.) 


SEPT. 29. 
20875. Improvements in electric lamp holders and moans for 


securing shades or globes thereto John Thomas 
Lambert, 32, John William-street, Huddersfield. 
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20888. Improvements in and connected with a mechanism for 
ascertaining and recording thermic pressure, kinetic, 
and potential differences. John Fisher Le Page, 8, King- 
street, Manchester. 

20907. Improvements in telegraph systems. Oharles Kinney 
Jones, 45, Southampton-buildings, Ohancery-lane, London. 
(Complete specification. ) 

20916. Improvements in current regulators. Sydney Elliott 
Page, 28, New Bridge-street, London. (The International 
Electric Oontroller Company, United States.) (Oomplete 
specification. ) 

20921. Improvements in insulated electric conductors and 
method of producing the same. John Allen Heany, 
18, Southampton-buildings, Ohancery-lane, London. (Com- 
plete specification. ) | 

20922. Improvements in magnetic separators. Julius Buss, 6, 
Great Winchester-street, London. 

20926. An improved electric current converter. Albert Richard 
Miiller, 6, Lord-street, Liverpool. (Complete specification.) 

20933. Improvements in contact trolleys for electric tramcars 
and the like. Adalbert Domanski, 18, Buckingham-street, 
Strand, London. 

20934. Improvements in electric switches, bell pushes, or 
fittings, and the like. Frederick Edward Dotchin, 18, 
Buckingham-street, Strand, London. 

Верт. 30. 

20989. Improvements in or relating te electrolytic electricity 
meters. The Bastian Meter Company, Limited, and Oharles 
Orme Bastian, Birkbeck Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. 

20997. Automatic switch for control of starting electric 
motors, Frederick Collyer Newton, 30, Olovelly-road, 
Hornsey, London 

$1005. Improvements in and relating to alternating-current 
electric motors. The British Thomson-Houston Company, 
Limited, and Hans Sigismund Meyer, 83, Cannon.street, 
London. HE 

$1008. Improvements in mounting а number of electrical 
fittings or instruments upon a common base or panel. 
Renter Wolter Hendrick Hofstede Crall, 4, South-street, 
Finsbury, London. 

21016. Improvements in or relating to alternate-current 
measuring apparatus. Arthur Francis Berry, 46, 
Lincoln’s-inn-fields, London. 

21027. Improvements in and relating to electricity meters. 
William Hamilton, 18, Southampton-buildings, Ohancery- 
lane, London. 83 

cr. 1. 


21043. Electromagnetic trolley rope cheok. Richard N. Eaton, 
1104, Upper Leeson- street, Dublin. 

21055. Improvod methods of oollecting currents of electricity 
in connection with a conduit system of tramways. 
Frederick John Anson and Joseph Walter Anson, 26, 
Mervan-road, Brixton, London. : 

21067. Improvements in electric motors. Joseph Henry Kaye, 
Commercial-street, Halifax. 

21078. An improved party-line telephone system. Henry 
Oonrad Heide, 1, Broad-street-buildings, Liverpool-street, 
London. (George Archibald Lowry, United States.) 

21068, Improvements in and connected with telephone con- 
nections on the party-line system. Hermann Oppen- 
heimer, 55, Redcross-street, Barbican, London. (Aktien- 
gesellachaft Mix und Genest, Germany.) 

21090. Improvements in or relating to dynamometers for 
electric currents. Alfred Julius Boult, 111, Hatton- 
garden, London. (Mathias E. Turner, United States.) 
(Complete specification. ) 

21093. Improvements in or relating to electrical switches 
(and their analogues). James Porter, 111, Hatton- 
garden, London. 

21104, An improved electrolyte for electric batteries and 
method of preparing the ingredients composing 
said electrolyte. Alfred Blackman and Oharles Ernest 
Warren, 45, Southampton-buildings, Chancery-lane, London. 

$1197. Improvements in controllers for  electrio motors, 
George Forbes, 24, Southampton-buildings, Ohancery-lane, 
London. tom 

ст. 2. 


21153. A splicing fitting for splicing or jointing trolley wires, 
cables, wire ropes, and metal rods of any description. 
Archibald Robert Dayson, Electric Car Depot, North 
Bridge-street, Sunderland. 

$1194. Improvements in or relating to the method of trans- 
mitting printing telegraphic messages over long lines, 
and to the apparatus therefor. Antonio Battaglia- 
Guerrieri, 37, Essex-street, Strand, London. (Oomplete 
spe sification. ) 

21208. Improvements in alternating-ourrent meters. The 


Compagnie pour la Fabrication des Compteurs et Material 
d'Usines a Gaz, 70, Ohancery-lane, London. (Date applied 
for under Patents Act, 1901, Dec. 16, 1902, being date 


of application in France.) (Complete specification. ) 

21216, Improvements in electric railway systems. William 
Mantz Eader, Norfolk House, Norfolk-street, Strand, 
London. (Complete specification.) 
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Ост. 5. 

21219, Improvements in secondary batteries. Sherard Oowper- 
Ooles and Co., Limited, and Sherard Cowper-Coles, 82, 
Victoria-street, Westminster, London. 

41290. Improved process for recovering copper from its 
alloys.  Sherard Oowper-Coles and Oo., Limited, and 
Sherard Cowper-Ooles, 82, Victoria-street, Westminster, 
London. 

21227. Improvements in or relating to lifeguards for electric 
tramoars and other road vehicles. William Arthur 
Turner and George Alfred Webster Turner, 55, Market- 
Street, Manchester.. 

21240, An improved starting switch and automatic out- out 
adapted for series-wound electric motors. Arthur 
Denby Smith, Highfield-lane, Keighley. 

21261. A new or improved indicating device for use in oon- 
nection with the trolleys of electric tramoars. George 
Herbert Babb, 33, Chancery-lane, London. 

$1994. Improvements relating to dynamo-electrio machines 
and electrio motors. Erik Artur Fagerlund, 45, South- 
ampton-buildings, Chancery-lane, London. 

31302. Improvements in automatic telephonic installations. 
Bernhard Kugelmann, Birkbeck Bank-chambers, South- 
ampton-buildings, Ohancery-lane, London. 

21304. Improvements in driving electrical machines by means 
of steam-turbines. Siemens Bros. and Co., Limited, 
Birkbeck Bank-chambers, орар buildinge, Ohancery- 
lane, London. (Siemens und Halske Actien-Gesellschaft, 
Germany.) (Complete specification.) 

21305. Method of and apparatus for maintaining uniform 
speed in electric motors. Siemens Bros. and Oo., 
Limited, Birkbeck Bank-chambers, Southamptou-buildings, 
Chancery-lane, London. (Siemens und Halske Actien- 
Gesellschaft, Germany.) (Complete specification.) 

21306. Improvements in electric lamps. John Benjamin Butler 
Burke, Birkbeck Bank-chambers, Southampton-buildinge, 
Ohancery-lane, London. (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct. 22, 1908. 


1902. 
21346, Electric aro lamps.  Jandus Arc Lamp and Electric 
Company, Limited, and Jones. 
Mariners compass. Baron Kelvin, Clarke and Seir. 
and James White, Limited. 
. Telephone call boxes. Hall. 
23231. Signal devices for telephone systems. Baird. 
Overhead lifeguards for the protection of passengers 
from broken trolley wires on  electrically-driven 
tramways.  Teers. 
23933. Supports or hangers for overhoad electric wires. 
Bentley. 
. Contact clamps for electric conductors. 
(General Electric Company.) 


Carolan. 


24718. Alternating-current electric motors also applicable to 
meters of the induction type. Carolan. (General 
Electric Company.) 

$4713. Induction  electromotors.  JOarolan. (General Electric 
Company. ) 

24715. Systems of electrical distribution. ET (General 
Electric Company.) 

24750. Covering or insulating material for electric cables. 
Johnson and Paterson. 

24820. Disconnecting and junetion boxes for underground 
electric cables and manhole covers and frames for 
same, Sowden. 

26032. Controlling the speed of electric motors. Carolan. 


(General Electric Company.) 


. Means for automatically stopping an electric railway 
саг or train. Carolan. (General Electric Company.) 


26042, Electric motors. Carolan. (Gencral Electric Company). 

26043. Electrical synchronising devices. Carolan. (General 
Electric Company. ) 

26045. Electric rock drills. Oarolan. (General Electric 
Company. ) 

26047, Electric transformers, Oarolan. (General Electric 
Company.) 

26272. Alternate-current motors. Ablett. 

26375. Electrical oonnecters. Carolan. (General Electric 
Oompany. ) 

26376. Insulation of clectrical switches and the like. Carolan. 
(General Electric Company. ) 

26382, Electric rheostats. Oarolan. (General Electric Company.) 

26420. Switchboard frames. Statter. 


. Electrically-operated railway or tram rail point 
shifters and the like. Meatchem. 

Electrical appliances for controlling and lighting gas 
burners. Down. (Framzen.) 

Electric power transmitters for sewing machines and 
the like. Rosenberger. 


27089. 


27150. Electrical sparking 


for explosion engines. 
for internal-combustion 


plugs 
Ramoneda. 

27897. Electric ignition apparatus 
engines. Pognon. 


1903. 

11552. Section insulating bridges for electric overhead con- 
ductors, Harris. 

13221. Magneto semaphore mechanism. Magneto - Electric 
Company and Leonidus G. Wooley. 

14106, Electrically-operated ventilating fans. Haddan. (Berg- 
mann-Electricitits-werke Aktien-gesellschaft.) 

14979. Electricity meters. Aron 


15337. Magneto-electrio igniting apparatus for internal-com- 
bustion engines. Roos. 

Reotifying pelyphase alternating currents by means 
of unipelar or aluminium ocells. Evans. (Allgemeine 
Elektricitüts-Gesellschsft.) 

Signalling apparatus worked by alternating currents. 
Siemens Bros. and Oo., Limited. (Siemens und Halske 
Aktien-gesellschaft.) 

Method of syntonising two electric oircuits and 
apparatus for use therein. Payne. (Secret document 
under Section 44, Patents, etc., Act., 1883.) 

Connection block for electric oondueters applicable 
also as an insertion contact and ceiling rosette. 
Thompson. (Firm of О. and Н. Keller.) 

18586. Porcelain and other electric insulators. Langdon, 

Fuller, and Fuller. 


16132. 


16450. 


17072. 


18376. 


COMPANIES' STOCK AND SHARE LIST. 


Name. Ec rae Last price 
Commercial and Industrial.— £ £ 
Allianoe Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 
Aron Electricity Meter, p.c. Cum, Pref. Shares, 1325,00 1 .. 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 .. 7 
——— 6 per cent. Cum. Pref., a щы CFC 95 ARNA 
—— 44 per cent. Mortgage Debentures .............. 00 105-1 
British Thomson-Houston Co., 44 Por ont lst Mort. Deb. 
Stock, ...... ⁵ A ĩ ĩ ĩ ERE A RE SES 100 104-106 
British Westinghouse Elec. and Manur..6 per cent. Pref., 
219;001-57о,000 iiis sev. cres re neds оао онанинг ее 5 00.505 
— per cent. Mortgage Debent ure Stook .......... "e .. 10-1 
Brush Electrical Engineering, Ordinary, Nos. 1-106,731.. d us ni 
— Non. Cum., 6 per cent. ееооооеовоооооооо о evo 2 ee E^ 
—— 4 per cent. let D Debenture Stock ....... 5 inse tede 10 .. 97.1 
— 0M r cent. 2nd Debenture Stock оооов ео 046 oe #6 ое 100 ee 
Callender’s le, Debentures 62 2 2 6 „ „ „„ „66 „6 6 ов ё ёообіовоооо ео 100 ow 106-110 
— Ord ««90609006059000009890029250002000*99 оов eee § ae 114-124 
— 6 cent. Pref. 6 6 66 „ „ 6 %%% %%% „„ % „%% 6660 099000 6 
Crompton and Со. ......................... “ТООГО СГ 5 .. 184 
—— § cent. Debentures ................. 5 100 .. 100- 
Edison and Swan United, ‘‘ А” Shares, 1- — n 9 .. i 
— “д” Sharee, 01-017,139 ........ 5 а 
5 per cent. Debentures .......................... 100 7 xd 
4 per cent. Deb. Stock, Red. .................... 100 .. 72-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 ин 
7 per cent. Cumulative Prell... 2 .. 991 
4 per cent. Perp. 1st Mort. Deb. ................ 100 .. -100 
Ferranti Limited, 5 per 704500 Ds Mort. Deb. Stock, м: 100 .. 390-96 
General посе cent. Cum, Pref... 10 .. 10 
4 per cont, 126 Most. D R 100 — 100 xd 
W. T. Henley’s Telegraph оса, ога . — 14-15 
44 per cent. Ызы заа кеже каже атаан Б ш А 
рег cent. Debentures ........................ 100 .. 106-1 
India Bt Rubber, Gutta Perche. "and Telegraph Works ...... 10 .. 184-194 
4 per Cont. Debentures .......................... 100 .. 1001 
Parker, Thos., Limited, Ordinary ...................... 10 „ 16-154 
Telegraph Construction and tenance ................ 2 . 37 
5 per cent. Bond - 100 .. 100-103 
Electric Lighting and Supply.— 
Blackbeath & 3 District ану 1,201-101,200 .. = FF 
t. Deb. Stk. Certs., Red. and Conv. .... 100 — 116-119 xd 
Bournemou and Poole. Ordinary .....................› 10 .. E fru 
—— — 44 per cent. Cum. Pref., 501-15,000 ............ 10 .. 10-11 
6 per cent. Cum. Second Pref., 15,001- 22,500 .... 10 .. 11-12 
44 per cent. Debenture Stock, Beds seins 00 .. 105-106 
оше Kent) Electric Light d Power Co., 44 per cent. 
Ax 5 берше shop Grit % V 100 102-106 
mpton and Kens п, JJ e ere s Фа = 
——— 7 per cent. Preferenoe .......................... T 104-103 
Calcutta ectrio 8u Corp., Ordinary, Nos. 1-40,000. . 5 .. -74 
Nos. 20,001-30,000 .............................. РА 7-8 
Cambridge Electric Supply Company, Ltd., dir Ord. .... E d т 
Central ntral Electric ic Supply, LA., pers ‘cent. Guar Deb. Stock 100 .. 107-11 
Charing rs d, Nos. 1-70,000 ................ b .. 8491 
"ДЕ cent, Cum. Pref. ........................ 6 .. 84-52 
Undertaking,” 44 p.c. Cum. Pref., 1-40,000 5 .. 
4 per Erunt беры» Stock, Red. (Prov. Certa.).. 100 104-106 
Chelsea Electricity Supply .............................. 
44 per cent. Debentures ........................ 100 108-111 
City of London, Ordinar ꝑ enn 10 104-11 
6 per cent. Cumulative Pref. .................... 10 15-14 
6 per cent. Debenture Stock .................... in 


—— 44 per cent. 2nd Deb. Stk. Prov. Certa. (all pd.) 
rdinary 


"A a 
„ 122. 
County of London and Brush Provincial, Ordinary........ МА 71 
——— 6 per cent. Cum. Pre·eẽU unn “ iy 
—— 44 per cent. Debentures Prov. Certs. All ee 100 . 10-1 
Edmundsons' Electricity DOFDOCNHOD, Ordinary, 1- 5 — 64-7 
—— 6 per cent. Cum. Pref. .......................... 8 a 105.139 
— 2 prom cent. First Mort jl gm 100 .. 1 
Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c.Cm. Pf.,1-30,000 5 - 
5 per cent. Debenture Stock, Het, .............. 100 . 
Folkestone Electric Su upply Ltd., Ord. Nos. 1-10,000 каза 5 — 915 
8 сор cent. First Deb. Stock, Кед. .............. 100 .. 100 
Hove El Dente Timi ‚ Ord., 1-15,000 .......... 5. ш 14°84 
Kensington & Knights ridge Elec. Lt., 'Ltd., Ord., 1-21,000 5 . 1 id 
—— 4 per cent. Debenture Stock Red ~ 10 . 
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Amount 
P Name. paid. 
£ 
Kensington and Knightsbridge and Nottin ng Hill ... . 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary ..........................-. 3 
per cent. ek. 


Metropolitan an, Ordinary 


34 per cent. Mortgage 38 Red. .......... 100 
Newcastle-upon-Tyne Electric Supply, от e 8 
Prel GPONRCG e okao sse avec усне 8 4 


Notting Hill Electric Lighting 2 
4 per cent. First Mort. Debs., Nos. ]- 2000896: ). 
Oxford Electric, Ordinary, 1-96 and 407-14,310 ............ 
4 per cent. Debenture Stock .................... 1 
Royal Electrical Company of een 44 per cent. First 
Shares Mo beutures ........................ 


100 . 
Smithfield Markets Electric Supply, у, Ltd., Ord., 1-12,000.. { 20 


4 per cent. Debenture Stock .................... н 
South Lon on, Ordinary _.....................5--+55454-. 

dt. James’s and Pall Mall, Ordinary, 101-20,080 
7 per cent. Pref. ................................ 


Urban Electric Supply Co., Ordinary, 8-50,007 ............ § 
ес 5 per cent. umulative Preference, 50,001-80,000 5 
Westminster, Ordinary ............... . б 


——— 6 per cent. Cum. Pref. ,110,101-138,251 . Vaca Об. 


Electric Railways.— 


Central London, Ordinary.. c еже 100 
„„ Pref. . ЗЕТ -—— ВОО 
КОЕ r bart. fail уйду: 10 m 

— — T Deb. Btoc v y pa 
Clty and 1 London СО lidated Ord Ordinary .......... 100 
—— 4 per cent. Debenture Stock .................... 100 
— — per cent, Pref. Stock '91 ...................... 100 
d ys 0 ᷣ¼e⸗ 100 
MOL ИКУ v 100 
Liverpool Overhead 5 per cent. Prof. ii. — 
Ordinary, 1-50, O00Uh0õ eene rr trt E 


4 per cent. Mortgage Debentures, Red., 1-1, 700. — 


Waterloo and City, Ordinary ae. ne oe 2 100 


Eleetrie Tramways.— 
Anglo-Argent ine, 1-260, 007 


В! land Fleetwood Tramroad.................. sise 
Brisbane Tramway mre Lim., Ord., 1-75,000 .......... 5 
——- per cent. Cum. Pret., "Nos. 1-75,000 .. 5 
А-А Ан lw 
ish itish Co umbia Electric тау : 
гены Non. Саш. 5 per cent. Pref., Nos. 25 ,600° 100 
——— 4} per cent. 1st Mt. Debs., Nos. 15, 230, of £40each 40 


5 
т cent. lst Mortgage Debenture Stock, Red... n 
44 per cent. First Mo "d Debenture Stock .... 100 


per cent. Deb e 100 


5 
ermanent 6 per cent. Debenture Stock, "1888. -< 100 


Last price. Name. Amount 


2 491 xd British Eleotric Traction, Pro 1- wr 000 & 60,00 1-90, O00. i - 


paonon ATP 8 Tram Od 1.100.000 e . 
A“ 6 per cent. оюы, 6 % % „%%% %%% „„%„„„% ö—f о 6 2 
4B per cent. Cm 127,500 саарсан 0. гаа 
5 per cent. Deb. Stock, di rA „„ 10... 
Prov. Cert., all paid .................... еруу 100 .. 

Cape Electric Tramways, Nos. у) SG» ee 


1 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 


4 per cent. Ist Mortgage Deb. , 1-5,000(1917) .... 100 
кор: Electric Tramways and Lighting, 5 per cent. lst 

e Debenture Stock, Red. .................... 100 .. 

Cork e Klect c Tramways and Lighting Co., Ordinary...... 10 .. 

5 per cent. Cum. Pref. ....................... eU m 

Dürre 100 .. 

Dublin United Tramways (1896), Ord., Nos. 1-60, 000 ...... 10 .. 

6 per cent. Pref., Nos . within 1-60,000 .......... 10 .. 

per cent. Mort. Debs., 1-5,000, Red. .......... 100 .. 

Imperial Tramways Ordinary..................-- esce ӨШ od 

6 per cent. Cum. Рте!......................... - all 

44 per cent. Deb Stock ....................... ке 


.1 

Isle of Thanet Electric N and Lighting, 5 per cent. 
Cum. Pref., Nos. 30,001-60,000 ................... ead rU us 
4 per cent. Debenture Stock. 100 гг 
Kidderminster and District Lighting and ace Pref... 6 


London United Trys.(1901),5 per cent. Cum. Pref. ........ 10 .. 
4 per cent. 1st Mt. Db. Stock, Red. .............. 100 .. 
Metropolitan Electric Trams., Deferred, 1 JOO 001-1,314,016 1 .. 
5 per cent. Cum. Pref. , 500, 001-814, 016. 1 * 

New General Traction, Ordinary o эзе 5 .. 
é per cant, Cum. Per 1 rini EPT j ; ob $5 

per cent. Mo gage D ebentures, 1- (Regd. ss 

Oldham, Aston, and чучо ram кан; Ordinary. ОРТОТО He 
per cent. Cum. Pref. .......................... 10 A 

Perth Elec T Tramway aw. 4.6 рег SA 5 geni Dob. Stk. 100 .. 
Potteries Electric Tr жон 40,000 ...... 10 . 
5 per cent. Cum. Pref., 1-20,000 ........ —À 10 . 

44 per cent. Debenture абр VVV 100 

South Lancashire Electric Traction and Power Company 

£250,000 Ordinary . ооо овоо eevee ооооооооооооое í С 


£101 "132 6 per cent. Рге{өгөпсө.................. 
—— £528,093 44 per cent. Debenture Stock j00p.o. T 


Telephones.— 


National Telephone, Preferred . 100 
Deferred Stock O ,es ese „ee „ee „eee %% 00 
6 per cent. Cum. First Pret. —— ie |) чаа 
—— 6 per cent. Cum. Secon Second Pref. оооооооеоооооооо оо 10 — 
—— 5 per oent. Non. Cum. Third Pref. .............. 5 . 
—— 54 per cent. Deb. Stock, .. L 100 = 


—— { per oent. Deb. Stock, Red. 9999 m ao ao — + c 100 


92-95 
104-106 p.c, | Oriental Telephone and Biectrio Company x- 1 


‘TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Traffic Returns for 


week single track | | Cost 
| open.. ——————————————— ———— ———— | per 
Line | | — | > " 5 Кесеірёв рег | саг 
| Total assengers Car miles as- | Car | Mile of | mile, 
Ending 1905. | 1902. | Week. 1905. | 1902. | Ending recelpts carried. | run. s'nger mile. track. 
m "5 ly nU c £ "AER 2 | e cu | d. 7 è 
Aberdeen Corporation Oct. 3 1,505 997 | + 194 17; | May 31 37,931 | 9,099,715 | 794,641 | 0°98 | 1502) 1,970 6:14 
Ayr Corporation. ln 283 267 | + 8 6 Se pt. 25| 12, 503 | 2,979,276 290,099 100 | 10-54 Ў 4°7 
Birmingham Tramways 90 Oct. 3 5,476 5,119 | + 64 64 — m — wo b Margot == 
Blackburn Corporation ........ Sep. 25 844 831 | + 24 24 |М: arch 25а 40,964 7,234,106 826,558 | 1°36 | 11°87 ‚705 | 7°44 
Blackpool Corporation Oct. 1| 1,120 1,086 | 4 174 165 „ 51211,168 6,169,121 | 784,445 152 |108 = 
Blackpool-Fleetwood Tramways) „ 5 162 667 | + 164 164 Dec. 51 30,923 2,049,677 584,98 562 | 12°68 ‚952 6:99 
Bolton Corporation semini bue duy „ 4| 1.872 1,547 | + 58 | 25 | March 51 85,704 | 17,761,605 | 1,896,247 | 1°15 | 10°75) 3,430 5°87 
Bournemouth Corporation... .. Sep. 30 1,120 тү '== 104 = — D." E: > a = гч, 
adford Corporation .......... Oct. 4 4,045 5,292 | + 41 — | — | — — —_ = =~ | UE = 
anten Corporation . „ 4| 848 809 |+ 64| „ 31} — | 10,432,508 | 1,031,928 |100 |1030) — | — 
Bristol Tramways Company ....| , 2| 5,220 4,612 | + 514 513 Dec. 51225,48 41,192,899 | 5,724,114 1:50 | 9°38 ‚548 — 
Burnley Corporation ......... T 889 145 |+ = di F = E = 1 ge e 
Burton 4 'orporstion 0 0 0 0 66660 T t 417 -— — — cx == | = РЕ 
Cardiff Corporation T ) ЧЭ 1,459 * = d = a € | o3 ET СР Ф" = T 
Carlisle Tramw ays C ompany.... * z 215 184 + —— — | se 51 —- 2,216,585 520,129А — — ч — 
Central London Railway........ „ 9| 6,183 6,902 | — € — | „ 91/567,225 | 45,305,110 | 1,276,971a | 1:87 | 66°6@| 59,076 | 35:6 
City and South London Railway) , 4 2,544 | 5,055 |- 691 — „ 351/165,003a| 19,069,519a = = = — PR 
= d») | | 
k E. T. and L. Company ....| „ I 560 777 - — | — | — | - | = 2 — — — 
хо Corporation NOCET ы 2 228 241 | 7°23 - March 31g| 12,341 | 2,560,135 254,279 125 | 11°65) 1,707 9:36 
Dover Corporation ............ 2 j 249 209 | + 5 — = == | vt Ap € = —_ 
Dublin & Lucan Electric Railway; ,, 4 144 102 | + | Dec. 51) 5,796 564,796 102,087 | 381 | 13°62 859 | 7°68 
Dublin U. T., electric cars...... „ 4| 4,119 3,143 | + Р PSP: е 53 133 | 3.429.356 | 1:22 2 1 | 
Dublin 8. District, Electric ....| , 2 jag 345 |+ 46 46 March 51 vai i 555 S е = - " 2,14 5 06h 
Duadee City Tramways ........ ЖА | 937 844 | + 22 | 22 May 15| 55,874 9,084,522 | 752,814 0°93 |11°26| 1,630 
Eas; Ham yix 7 888 0p. 20 728 98 mu 10°75 | 7°52 March 31| 25,341 9,971,337 | 650,224 661 9:55 | 2,357 
Facnworth U. D. C. erint nnn mn s pd 176 153 | + = s SE йг 88 | 75 оо oF "e 
Glasgow Corporation 53e 525 ule Oct. 3 15,667 15,485 | --2, 124 101 May 515/656,5/2 177,1 79,549 14,008,750 | 0°88 |1125 5,489 b| 74 
Halifax Corporation............| Вер. 25| 1,451 1,255 | + 504 273 — _ — | | E = pe - — 
Huddersfield Corporation ...... Oct. 3 1,220 1,100 | 4 54 55 March 31| 56,651л! 9,758,215 | 1,218,009 1'4 11:14 | 1,618 6*3i 
Hull Corporation, E. 8.......... a 9; 1,906 1,758 | + 19 19 | е oA 87,707h| 21,065,999 | 2,218,696 |100 | 9:49, 5,004 5'07 
Ilkeston Ci ›грогай‹ ИЙ) .-4=-0909= Sep. 50 181 — - — ' - ca — 
Kirke aldy C orporation "I ЧБ aw 1/6 — — - — - | i E = vts — 
Leeds Corporation Oct. 3 6,099 5,160 77 3 March 25/252,656 | 57,239,779 5,715,651 111 1091 3,283 
Liverpool Corporation.. . Sep. 26 | 11,072 10,475 101 95 Dec. 51504, 304 108, { 106, 472 11,705,425 111 | 10°54 5,000 6:88 
Liverpool Overhes ad Railway.. Oct. 4 1.672 1.506 154 154 June 30| 79,252 | 10,466,726 986,185@ | 1:82 |19:30a| 5,110 
Lowt oft Cor poration "T 26 3 251 | = | = 6 = - 
Nelson C yr poratit MWM... 6 6 о „0 * 3 X -— 3 { ea pet m ME б as 
Newcastle-on-Tyne Corporation » 9| 5,680 3,024 | + ( 384 | 36 March 259/150,354 | 35,474,122 | 5,379,119 1:08 | 1095) 4,175 | 6'17 
Portsmouth Corporation........ » 9| 1,89] 1,922 |+ 23 29 Sept. 50| 47,651 9,168,137 | 868,157 124 | 13°17 ‚645 — 
&ochdale Corporation .......... Sep. 2l 13 155 4 March 31| 5,416 925,281 | 121,450 1:58 | 10°27 — 7°66 
Rotherham Corporation .. Oct, 1 921 - — 
Salford Corporation „6 6 „„ „„ „„ * 5 RU 4 4, (JI 11.2 — > = es EE pae oe — 
Sheffield Corporation .......... 4. 1,865 — 534 151 Mar. 25g 216,503 56,812,049 | 4,926,085 0:904 |10°428) 7,510 | 1*0 
Southampton Corporation ...... » 1| 1,089 1,083 11 11 „ 51| 55,874 9,084,522 192, 814 0:946 11-456 3,7 | 
Sunderland Corporation ........ „ "| 1,16 1,03 4 18:48 | 17°18 „ 51 59,950 | 15,987,121 | 1,270,957 105 |113 5,245 | 6°43 
Wallasey U.D.C, .............. я - 105 |105 „ 319 51,501 ce | 654,559 1:32 |1147 2. 981 697 
+ Includes maintenance of permanent ка of койш ia paid to the tramway companies for term of 3 lease. a Train mile. 


Miles of Accounts for past year. 
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NOTES. 


Screw and Wire бишей. —Our readers may be 
interested to know that Colonel A. H. Bagnold, R.E., of 
the Royal Arsenal, Woolwich, has specially compiled for 
the proprietors of the Model Engineer a table of small screw 
and wire gauges. From a hasty glance through the table it 
seems to be very complete in detail and carefully compiled. 
It may be obtained at the price of 3d. a copy. 


Electric Telpherage.—We hear of a scheme which 
is now taking shape to instal a system of electric tel- 
pherage across the River Usk at Newport. The Alexandra 
Docks Company are the originators of the proposal, which 
has for its object the quick transport of goods across the 
river from the docks to the works on the east side. The 
scheme is as yet only in the initial stage, and we hope to 
be able to give details when something more definite has 
been decided on. 


Radium.— The Vienna Academy of Sciences has 
appointed a committee to study pitchblende, the mineral 
from which the substance radium is derived. Baron Auer 
yon Welsbach has placed his laboratories at the service of 
the committee during its researches. Pitchblende is one 
of the uranium series of minerals. It is of a greyish or 
brownish colour, and has a somewhat metallic lustre. It 
is found in Cornwall, Scandinavia, Germany, the United 
States, Hungary, and elsewhere. 


Translation.—Opinion of the work by Charles Proteus 
Steinmetz, entitled '* Theory and Calculation of Alternating- 
Current Phenomena," which was published originally in 
America, evidently ranks high in Germany, whence we 
have received a copy of a translation. To complete its 
German guise, the work has been rechristened “Theoretische 
Grundlagen der Starkstrom-Technik.” Mr. J. Hefty is 
credited with the translation. We note that the symbols 
used for the calculations have been altered to conform with 
German practice ; also that the chapter devoted to armature 
windings for direct-current machines has been revised by 
the translator. The publishers are Messrs. Friedrich Vieweg 
und Sohn, Braunschweig. 


Tomb of Volta.—The bronze shield subscribed for by 
the students of the Institution of Electrical Engineers at 
the beginning of the present year has now been placed 
upon the tomb of Volta at Camnago, near Como. The 
ceremony of fixing it in place was performed on Sunday, 
Oct. 5, with many expressions of international good feeling, 
in the presenee of Prof. Count Alessandro Volta, Cav. 
Franchi, the Sindaco of Camnago, with several members 
of the Volta family, and a number of other guests. The 
shield is mounted on а slab of green marble supported on 
granite in front of the tomb. The electrotype reproduc- 
tion, which was officially deposited on the tomb on the 
occasion of the visit of the Institution in April last, has 


been transferred to the civic museum in Como, where it is 


placed in the collection of Volta relics. 


Electrocution.—A well-meaning correspondent has 
sent us a copy of the Ottawa Valley Journal of Oct. 2, 
inviting—by means of the orthodox blue pencil—our 
attention to an announcement to the effect that “the Von 
Warmers” were executed by electrocution at Dannemara, 
N.Y., the previous day. Our correspondent evidently 
thinks that the event is of public if not of scientific 
interest, although one could imagine from the blunt, 
hard, matter-of-fact way in which the paper records the 
occasion that electrocution of criminals was an everyday 
ooóurrence over there. The one point of interest about 
the affair seems to be that three persons were electrocuted 


one after the other in the same chair in the space of 
154 minutes, but those who have a preference for the 
sensational may be more interested to learn that all three 
* digd carelessly.” 


Marconis Experiments.—Mr. Marconi arrived in 
this country on Saturday on board the Lucania” from 
New York. It will have been noticed that in his utterances 
to the Press Mr. Marconi is nothing if not optimistic. 
In fact, even the recent wet weather does not seem to have 
damped his ardour, and he was again able on landing at 
Queenstown to prediet that within two months his system 
will be eufficiently developed to start a commercial service 
of wireless telegraphy across the Atlantic. His experi- 
ments during the passage were most successful, and he was 
in daily communication with land during the entire voyage, 
the simultaneous reception of messages from Europe and 
America being effected for the first time. What most 
appealed to the passengers on the “ Lucania,” however, was 
that a summary of Mr. Chamberlain’s Glasgow speech wa 
received on board on Thursday night when the vessel was 
many miles off the English coast. 


A Snow Automobile.—During the coming winter the 
Allgemeine Elektricitéte-Gesellechaft will carry out some trials 
with a snow automobile or motor sleigh on what is known as 
the “Haidebahn”—a trolley omnibus line between Dresden 
and Klotzsche—on which electrically-propelled buses are 
run for passenger transport. The system of running elec- 
tric buses fed from overhead trolley lines on the ordinary 
roads has more than once been described in this journal, 
and the same practice will be followed in the case of the 
snow automobile. The vehicle is very similar to the 
electric bus, with the difference that the hind pair of 
wheels is replaced by a pair of sleigh runners, while the 
driving wheels in front are fitted with tyres specially 
designed for taking hold of the slippery surfaces which 
have to be counted upon in Germany and France. The 
experiments which were made with this type of vehicle 
last winter were sufficiently succeseful to warrant further 
trials with it this year, and some interesting results are 
expected. 

Motor Transport for Goods. — The possibilities of 
motor transport for goods as compared with horse transport 
over long distances and for heavy loads were discussed 
before the Society of Engineers last week in a paper con- 
tributed by Mr. Douglas Mackenzie. It is generally con- 
ceded that for loads less than 5 to 54 tons weight the 
horse is cheaper than the motor, and Mr. Mackenzie puts 
the ideal load for motor transport at from 5 to 10 tons 
for distances exceeding 10 miles. Incidentally, the author 
urged upon inventors the great future that lies before the 
internal-combustion engine when it can be made to work 
with crude petroleum or residue. Anotber point which 
Mr. Mackenzie emphasised was that the speed of motor- 
wagons should be left unrestricted, so that each size could 
be run at the speed that proved most economical and most 
suited to the traffic encountered ; also that motors should 
be confined to hard roads. Discussing the wear and tear 
produced on the roads, Mr. Mackenzie concluded that if 
the roads be of a proper standard, there is less wear and 
tear from the use of motor vehicles than from any other 
form of transport. 


Underground  Telegraphs.—In the Post Office 
estimates this year, Mr. Austen Chamberlain obtained the 
money for completing the connections between Warrington 
and Carlisle and between Manchester and Leeds of the 
underground telegraph system to the North. The cost of 
the work, together with a 20-mile extension at Beattook 
Rise, in the south of Moffat, was estimated at £1 55, 000, 
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as against £160,000, which the 113 miles from London to 
Birmingham cost. The three new sections referred to 


cover about 120 miles, so that it will be seen that the cost 


of construction now is considerably less than a few years 


ago, due to the cheapening of materials. The Post Office 
authorities are urging on the contractors to complete the 
new pipes along the north-west route to Glasgow and 
Edinburgh. Practically all the exposed parts in the North 
of England will be dealt with in this manner before the 
end of next year, when the whole scheme will probably 
be completed. It is more than likely that the next exten- 
sion of the underground system to be undertaken will be 


in the direction of Portsmouth, Bristol, and Land’s End, 


recent storms having shown the susceptibility of the wires 


in the South of England. 


Institution of Civil Engineers.—This institution 
will begin ite winter session on Tuesday, Nov. 3, when the 
president, Sir Wm. H. White, K.C.B., will deliver his 
inaugural address. There will be a reception in the library 
at eight o'clock, followed by the presentation of the council’s 
awards. The council have, in addition to the medals and 
prizes given for communications discussed at the meetings 
of the institution in the last session, made the following 
awards in respect of other papers dealt with in 1902-3: 
a Telford gold medal to George Deuchars (London) ; 
Crampton prizes to A. B. Brady (Brisbane) and G. Maxwell 
Lawford (London); Telford premiums to T. Johnstone 
Bourne (Tientsin), R. H. Rhind (London), H. T. Hincks 


(Marikuppam), G. A. Hobler (Cairns), A. J. Goldsmith 


(Brisbane), F. Н. Frere (Derby), R. Appleyard (London), 
and P. Hamilton, B.Sc. (London). For students’ papers 
the awards are: the James Forrest medal and a Miller 
prize to Waude Thompson (Burton-on-Trent); the James 
Prescott Joule medal and a Miller prize to I. V. Robinson 


(West Hartlepool); Miller prizes to H. A. Bartlett (London), 
J. D. Morgan (Glasgow), Н. S. Watson (London), J. V. 
Thomas (Gloucester), О. В. Rattenbury (Doncaster), and 
C. M. Skinner (Newcastle-on-Tyne). 


St. Louis Exhibition —We have received a list of 


the rules laid down for governing the supply of electricity 
for light and power purposes during the continuance of the 


World’s Fair at St. Louis next year. There are 18 of 


them in all, and the length to which the instruction goes 


in some cases should remove all ambiguity as to their 


meaning. To cite a few of the points insisted on, 


the charges for light and power are to be on a 


flat rate, and must be paid monthly in advance. 
No electric service will be furnished through meter 
except for storage batteries. The rates for incandescent 
lighting for the period of the exposition have been fixed as 
follows: for 16-0 p. lamps, not exceeding 60 watts per lamp, 
288.; for 8-c.p. lamps, not exceeding 30 watts per lamp, 
16в.; and for 4-c.p. lamps, not exceeding 22 watts per 
lamp, 12s. A 5 per cent. discount will be allowed on 
accounts amounting for the term of the exposition to £35, 
7% per cent. on £70, 10 per cent. оп £140, 124 per cent. on 
£210, and 15 per cent. on £280. A minimum charge for 
current for any motor for the exposition term will be 
£2. 16s. The above are the general charges to be enforced, 
and the rest of the rules apply to special cases. We may 
state for the information of manufacturers on this side that 
& company has been formed in St. Louis under the name of 
the Electrical Exhibitors’ Representative Company, the 
purpose of which is to represent small and medium-sized 
electrical firms in the Palace of Electricity during the 
exhibition. 

Electric Power from Space.—Such is the wild 
dream of an American “inventor,” who says he is able to 
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draw electricity from the heavens above in unlimited 
quantities. We remember the New York correspondents 
of the London papers sending to this country long accounts 
of how this gentleman was going to revolutionise the elec- 
trical industry, but since then things seem to have prospered 
& little, and details of the inventor's scheme have found 
their way into the columns of the New York technical 
Press. The proposal is nothing more nor less than to fire a 
cylinder vertically into the air containing а magnet, а coil 
of strong copper wire, and а time clock. When a height 
of two miles is reached, the clock (if still in running order) 
will open the cylinder, and the wire will begin falling and 
uncoiling as the magnet ascends. Finally, the magnet will 
reach the ether and be held there, while the end of the 
coil of wire touches the earth. The unbelieving may, 
perhaps, wonder why the wire should fall and not the 
cylinder, but the reason for this, we are told, is the 
presence of the magnet in the cylinder, which at that 
height, according to the originator of the scheme, is attracted 
strongly up into the ether. One of our New York tech- 
nical contemporaries satirically warns aeronauts of having 
any magnetic material used in the construction of their 
machines. They should remember, as stated in the 
inventor's prospectus, that from the earth’s mass out- 
ward in every direction the mind of man contemplates 
persistent and insatiable distance, engulfing persistent and 
insatiable distances,” lest they too be caught up by the 


mighty ether, that “unfathomable mystery," which as it 


“rolls along swallows up, in utter contempt of their 


magnitude, all these distances and passes on." 


Ventilation of the House of Commons.—Although 
from a scientific standpoint the method of ventilation in 
vogue at the House of Commons might be considered all 
that could be desired, it has, after exhaustive enquiry, 
been found to be deficient and inadequate for the 
requirements. Indeed, this enquiry has been going 
on for nearly 18 months, and it was only quite 
recently that the recommendations of the committee 
appointed to consider the question were made known. 
Electrical engineers will not be surprised to learn that the 
committee's first suggestion is that electrical fans should be 
substituted for the exhaust furnaces at present in use. 
Among the other recommendations is one that a mord 
powerful intake fan should be provided, and that an officer 
of recognised scientific knowledge and experience should 
be appointed specially to watch the ventilation. Under 
the present system of ventilation air taken in on the river 
front and in certain courtyards is washed by a spray of 
water and passed through a layer of scim cloth to remove 
solid particles. After being heated by steam batteries it 
enters the chamber through grids under the matting of the 
gangways and through panels at the ends of the hall. In 
foggy weather the air is passed through 6in. of cotton 
wool, and in summer it can be cooled by blocks of ice placed 
in the airway. Under this system the air was found to 
contain, with half the seats in the chamber occupied, five 
parts per 10,000 of carbonic acid, and to have a mean 
temperature of 62deg. F., with a humidity of from 60 to 
72 per cent. Altogether, the committee declare, the air 
as regards purity may be said to far exceed that found in 
many such buildings. Unfortunately, however, this con- 
clusion is not confirmed by the subjective test of the 
members’ own feelings. 

English Transporter Bridge.—Since we last wrote 
on the subject—more than a year ago—much progress has 
been made with the construction of the transporter bridge 
which is to span the River Mersey between Widnes and 


Runcorn. The Bill authorising the structure was passed in 


the 1900 session of Parliament, and no time was lost in 


— — 
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proceeding with the scheme. The type of bridge adopted 


is familiar enough in the States, but we believe is the first 
example of its kind in this country. In general design the 
bridge consists of a suspension bridge stiffened with side 
girders, having a platform and car suspended below the 
bridge. This platform and car are moved from end to end 
of the bridge by means of a trolley resting on track rails 
on the bridge, and the motive power is electricity. The 
river at this spot is about half a mile in width, and the 
span is of 1,000ft.—the greatest span of any bridge in the 
United Kingdom carrying road traffic. The towers, of 
which there are two on each bank, rise to 190ft. above 
high-water level. Two electric motors of about 36 b.h.p. 
will be provided to work the trolley, and will give a large 
margin of power. The motors are fixed in a kind of bogie 
in the trolley, so constructed that in the event of any 
curvature of the bottom boom the driving wheels will 
remain hard on the rails. The operators cabin will be 
placed on the top of the car, and will ‘contain a switch- 
board, by means of which the motors and the movements 
of trolley and car can be controlled. The bottom of the 
car will be about 12ft. above high-water level, and each 
journey will occupy about 24 minutes; or, allowing for 
loading and unloading, about nine or ten trips will be 
made an hour. The total cost of the scheme will likely 
run into £130,000, and it will inaugurate a type of bridge 
which will probably come into larger use in this country 
for conveying low-level traffic over estuaries frequented by 
shipping. | 

The Smoke Nuisance.—It was only last week that a 
London magistrate, in a prosecution for smoke nuisance, 
was asked to say that a “funnel” was a “chimney ” for 
the purposes of the Act, and that a steamer going down 
the Thames had infringed the statute by emitting black 
smoke from its funnels. This rather liberal translation of 
the word “ chimney ” was accepted by the magistrate, who 
in doing so no doubt had the common good at heart. There 
are some, however, who would hesitate to declare a ship’s 
funnel to be a chimney, and something more may be heard 
of the matter in an appeal which has been lodged to a 
higher tribunal. We are reminded of this case by a 
suggestion thrown out by the Lancet this week that smoke 
need not necessarily be black to constitute an offence, and 
calling for a more liberal construction of Section 24 (0) in 
the Public Health (London) Act, where the word “ black ” 
as applied to offensive smoke is retained. Our contemporary 
is presumably inspired by the Society for the Prevention of 
the Smoke Nuisance when it Juotes Dr. W. Collingridge as 
saying, “ Many complaints are received of smoke nuisances 
which we are at present unable to deal with by reason of 
the fact that the smoke emitted—although intolerably 
objectionable—is not black, but of some less pronounced 
tint, as yellow or brown. On occasions we get complaints 
of nuisance from even white smoke.” It is noteworthy 
that the Westminster City Council and the Corporation of 
London are anxious that the word “black” should be 
deleted from that section of the Public Health Act dealing 
with the smoke nuisance. The ultimate object, no doubt, 
is to rid thickly populated areas, like the city of London, 
of smoke altogether ; otherwise it would hardly seem to be 
common fairness to put it in the hands of the authorities 
to prosecute in all cases of the emission of smoke within 
the prescribed area, whether it be black, yellow, brown, 
blue, or white smoke. Such a state of things would lead 
to authorities prosecuting everyone who had a fire within 
their area, and hence would paralyse industries which at 
present are quite sufficiently hampered. 

Acheson Electric Furnaces.—At the Niagara Falls 
meeting of the American Electro-Chemical Society last 


month, Mr. Francis A. J. Fitzgerald read a paper in which 
he discussed the conditions for efficiency of several forms 
of electric furnaces of the type in which the current 
passes along a definite path or paths, thus localising the 
heat. The author gave a description of the various types 
of electric furnaces developed by Mr. E. G. Acheson, 
including the graphite, the electrode, the varborundum 
furnaces, and the furnace for moderately high temperaturés. 
In all of these furnaces there is one common characteristic— 
the electrical resistance is a variable quantity, and after any 
furnace is started there are no means of adjusting internal con- 
ditions so as to effect regulation in this respect. In general, 
the resistance of these furnaces is high at the beginning of 
a run and low at the end. Therefore, means of varying 


| the voltage at the furnace terminals must be used. The 


resistance of the furnace may be varied by altering the 
dimensions of the core, or that part of the furnace which 
acts as an electrical conductor. There are limits to the 
variations that can be made in this respect on account of 
other considerations, but the resistivity of a mass of carbon 
granules varies with the size of the latter, and further 
variation may be obtained by the judicious choice of 
different forms of carbon, which themselves have different 
resistivities. By taking advantage of this, any desirable 
variations in the resistance of the furnace may be obtained. 
The case of the electrode furnace is a special one, the 
adjusting of the resistance being obtained to a certain 
extent by the spacing between the piles of electrodes. The 
paper then proceeds to develop equations involving the 
various variable factors, from which deductions are made 
as to the practical limits of improvement in furnace 
regulation. In no case considered are the various funda- 
mental equations rigorously applicable, for these involve 
numerous assumptions that do not represent the actual 
conditions, and take no account of certain conditions that 
are invariably present. Nevertheless, by keeping the 
theoretical considerations in view, a great help will be 
obtained in the building of furnaces and waste of time 
prevented in experimenting with designs that cannot 
possibly be satisfactory. 

Tramways in London.—In the approaching muni- 
cipal elections in the London boroughs the tramway 
question promises to be one of the chief, if not the chief 
bone of contention. Since the first set of London borough 
councils was elected three years ago the tramway syetem 
in the South of London has made great strides under the 
management of the London County Council, and there is 
one factor which may be expected to weigh heavily with 
the electors—i. e., that since the County Council took over 
the control of the tramways, nearly £300,000 has been set 
aside in relief of rates. Mr. J. Williams Benn, the inde- 
fatigable chairman of the London County Council’s 
Highways Committee, has prepared ап interesting 
pamphlet on the tramway question which is being 
widely circulated. In it he deals more particularly with 
the “partnership” which he says exists between the 
borough councils and the County Council. He says: 
“The position with regard to tramways in London is 
completely changed since the London County Council 
became the tramway authority. Formerly the vestries 
made the tramway companies seeking powers pay as 
much as possible for the use of the streete. Now 
the London County Council and the borough councils 
are in partnership: first, to complete and electrify 
our tramway system. The central body does the work, 
and the profit balance is placed at the disposal of the 
borough councils. For financial reasons, as well as many 
others, it is to their interest to assist the London County 
Council to multiply tramways. Further, this partnership 


Oooo UNIVERSITY OF MICHIGA 


568 


іп the ownership and use of the streets is of the greatest 
value in keeping them free from disturbance by companies, 
who naturally work for dividends rather than the con- 
venience of the public. The Metropolitan Board of Works, 
and later the London County Council, have contributed 
one-half of the cost to street improvements of a local or 
semi-local character. Now, owing to the opportunity of 
earning tramway profits, the London County Council bears 
two-thirds of the cost, leaving the road authority to find 
one-third only. This, of course, only applies to cases 
where tramways are permitted. Some districts, through 
refusing such a contribution, have lost, for the present, 
both street improvement and tramway. Any saving in 
cost of these tramways goes, of course, to increase the 
profits, which are eventually divided among the borough 
councils.” 

St. Marylebone Electric Lighting.— Still more 
about the St. Marylebone muddle. Having failed to 
influence either the Board of Trade or the Local Govern- 
ment Board in their behalf, the Borough Council are forced 
to take the only course left open to them—1.c., to seek 
statutory powers in the next session to borrow the necessary 
moneys for enabling them to acquire the St. Marylebone 
property of the Metropolitan Electric Supply Company 
which they have agreed to purchase. Even now it is not 
АП smooth sailing, as the propriety of promoting a Bill for 
this purpose must be submitted to a special meeting, and 
carried “ by an absolute majority of the whole number of 
the members of the Council" Then, having been deposited 
for publie inspection, the Bill will have to be considered by 
the new Council after the November elections, and con- 
firmed again by an absolute majority." A public meeting 
of the electors must also be held to get their approval of 
the Bill, and, unless a poll is demanded, the decision of this 
meeting will be final. When the matter at last comes to 
be discussed in the parliamentary committee-rooms, there 
may or may not be much opposition, but in any case the 
measure cannot possibly receive the Royal assent and 
become operative before well on towards the end of the 
session. Of course, the main object of the Bill is to get 
rid of the technical difficulty which the London County 
Council say prevents their granting the required loan, but the 
Borough Council are also seeking powers with regard to the 
control and direction of the undertaking when it comes into 
their hands. For instance, Parliament will be asked to make 
special provision with regard to the repayment of the 
moneys borrowed, and for the application of the revenue 
arising from the undertaking; again, to authorise an 
increase in the maximum charge for thé supply of 
electricity, to alter the method of charging, to empower 
the Council to change the pressure and mode of supply, 
and to make special provision in the case of premises having 
a separate supply. Among other powers sought are 
authority to enter into arrangements with contractors for 
the installation on consumers’ premises of motors, wires, 
and other apparatus; to purchase lands and to erect 
generating stations thereon; and to alter and amend 
certain provisions of the Electric Lighting Acts and the 
St. Marylebone Electric Lighting Order, 1901. There is 
little doubt but that the Council will unhesitatingly agree 
to the promotion of the Bill, but when the ratepayers come 
to be consulted matters may assume a different complexion. 
There will probably be things said at the public meeting 
which should be worth reporting. 


Controlling Motors from a Distance.—Often it is 
desirable to control a motor or several motors from some 
central position at a considerable distance from the machines. 
To avoid the necessity of conveying the whole working 
current to and from the point of control, which would 
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involve the use of heavy cables and a large controller, 4 
device has been patented by William Baxter, jun., of Jersey 
City. A small eurrent derived from the main current 18 
transmitted in a unidirectional constantly closed parallel 
set of small conductors and distributed to the various 
controller movers by a small switch, there being but three 
small wires necessary to effect entire control of the apparatus. 
From a description: of the invention in the Western 
Electrician, it seems that situated at each motor is a con- 
trolling device for varying the current in the armature 
or field windings. Either geared or direct connected to 
the shaft of the controller is a “mover.” The outer ring 
of the mover is a field magnet, and is magnetised by two 
sets of coils. One set of coils acting alone will develop a 
magnetic flux that will cross the central space in one 
direction, The other two coils acting alone will develop 
magnetic lines of force that will cross the central space 
in a direction at right angles. If the two sets of coils 
have the same number of turns, and are traversed by 
currents of equal strength, their magnetising forces will 
be equal, and as a result, if both act at the same time, the 
actual field will be the resultant of these two magnetisa- 
tions, and in a direction midway between the two. If the 
current flowing through one set of coils is stronger than 
that flowing through the other, the resultant field will be 
in a direction somewhere between the two forces, but 
nearer the greater force. From these facts it follows that 
by increasing the current in one or the other set of field 
coils, the direction of the magnetic field can be caused to 
swing around from a position nearly in line with one of 
the component forces to a position nearly in line with the 
other. The field ring consists of an iron core, upon which 
the coils are wound. The armature is made of iron, and 
as the air-gaps between its pole-faces and the core of the 
field ring are shorter than the distance between the sides 
of the core and the field, it will be drawn into a position . 
parallel with the field magnet's lines of force. Hence to 
be able to move the armature to any desired position, all 
that is necessary is to provide means whereby the currents 
flowing through the coils may be proportioned so as to 
swing the field magnetisation into that position. The 
armature being in turn connected to the controlling 
apparatus, the motor may be controlled from the distant 
point with only the interposition of such small wires as 
are necessary to operate the mover. Ап operating switch 
located at the central point controls the flow of current 
through the windings of the mover, controlling the magnetic 
flux so as to swing the armature in either direction, and 
thus move the motor controller as desired. 


Elmore Copper Depositing Process.—At the 
present time, when the commercial application of the 
Elmore patents for the manufacture of copper tubes by 
electrolysis is assuming extensive proportions, it will not 
be without interest to give a short account of the present 
position of the process. According to the Electro-Chemist 
and Metallurgist, the process emanated from patents by 
Stanley and Frank Elmore, and is shortly as follows: The 
positive pole of a dynamo is connected to an anode of raw 
granulated or block copper laid at the bottom of a pitched 
wooden vat containing an acidulated solution of copper 
sulphate. About l:2in. away from this anode a copper or 
iron cylinder, forming the cathode and connected to the 
negative pole of the dynamo, is rotated at a suitable speed. 
In order to give the copper thus deposited on this cylinder 
or mandril a firm and dense structure, and to prevent any 
crystalline forming, an agate burnisher travels up and down 
the length of the cylinder and exerts а constant pressure 
on the surface ; and as the conditions are regulated in such 
a way that the layer at any point only increases in thick- 
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ness by some ‘0013in. before the agate brush has again 
returned there, the depositing copper is obtained in a 
homogeneous state. A comparatively light current density, 
56 amperes per square foot, is employed, so that the 
deposition of a copper tube ‘2in. thick would take just 
under a week. With ordinary processes of copper refining, 
the current density employed is about a tenth of the above. 
When the deposited tube has attained the desired thickness, 
. it is stripped from the mandril and is ready for the market. 
Tubes of small diameter are comparatively more expensive 
to manufacture by the process, so that the German Elmore 
Company turn their attention more particularly to those of 
larger diameter. As an example of this, our contemporary 
illustrates what is claimed to be the biggest seamless 
copper tube in the world, which was manufactured by the 
Elmore process and exhibited at the Diisseldorf Exhibition. 
It was designed for a condenser cover, and weighs 7,9401Ь., 
із 16-41%. long, 8:2ft. in diameter, and has a thickness of 
'á9in. The copper obtained by the Elmore process has 
very satisfactory mechanical properties. For example, a 
tube of 11:8in. diameter and ‘12in. thick, when subjected 
to hydraulic pressure, expanded to 13in. at 14 atmospheres, 
and did not finally burst until the pressure had reached 52 
atmospheres. At present there exist three Elmore works— 
one at Schladern, in Germany, one at Leeds, in England, 
and one at Havre, in France—having a total weekly capacity 
for producing 396,000lb. of copper, and a total amount of 
power available amounting to 5,600 h.p. 


American Institute of Electrical Engineers.— 
Upon assuming the presidency of the American Institute 
of Electrical Engineers for the current year at tbe first 
meeting of the winter session, Mr. Bion. J. Arnold gave a 
short address, in which he commented on the remarkable 
development and growth of that bedy during the past two 
years. He also gave a general résumé of what the institute 
was doing at the present time, and the several objects to 
which its energies were being directed. He cautioned the 
members against allowing their enthusiasm in the local 
sections, born of novelty, to wear off, and urged the 
husbanding of the institute's financial resources on tho 
ground that tbe recent great rate of increase of membership 
could not continue indefinitely. The new president further 
advocated allowing authors more time for reading their 
papers and the meetings more time for discussing them. 
Allthis is good and level-headed advice, but the point in 
the address to which we particularly want to draw atten- 
tion is the reference to а scheme in which the institute is 
participating to build a “union engineering building," 
which will be jointly owned aud used by several of 
the large engineering and kindred societies in the 
States. The idea appeals to us as being exceptionally 
good, and one that carries equal benefit to all concerned. 
As an illustration of what we mean, we may take the case 
of the large engineering societies in this country which 
bave their headquarters in London. There are several 
large and well-equipped buildings in London to-day owned 
by individual bodies, such as the Institution of Civil Engi- 
neers, the Institution of Mechanical Engineers, etc. Each 
is provided with a large central hall or theatre in which the 
weekly, fortnightly, or monthly meetings, as the case may 
be, are held. Practically speaking, these magnificent halls 
are unused except at these times and others when they 
are kindly lent to sister societies for the purposes of similar 
gatherings. Now, the Institution of Electrical Engineers 
is collecting a fund to be applied to providing a central 
building of its own in which to hold the usual fortnightly 
meetings and transact the ordinary business of such an 
Institution, which is now very capably conducted from 
private offices in Victoria-street. We say no more than 


that the course which the American Institute is taking in 
this matter may cause engineering societies on this side to 
reconsider their position, and weigh up the possibilities of 
combining in ereoting à common engineering building in 
London which would give equal advantages and meet the 
ends of all. The American Institute has started a special 
fund with this object, to which will be eredited all moneys 
received for building purposes now on hand. The general 
preliminaries of the scheme have been perfected, and the 
work of the coming year will consist in the crystalliaation 
of the plans and the originating of definite means and 
methods for raising funds and for promoting the material 
progress of the work. 


" Dielectric Hysteresis.—Steinmetz’s work has shown 
that alternating-current cables become hot, even in the 
ease of their transmitting no work. This phenomenon is 
chiefly noted with higher tension, the opinions as to the 
causes of this heating effect being different. Some experi- 
menters, in fact, consider insulating materials as high- 
resistance conduetors traversed by a current, though of 
very feeble value, and giving rise to & Joule heat effect. 
According to another interpretation adopted by most, the 
heating found by experiment would be explained as a sort 
of dielectric hysteresis in the insulating material, the heat 
developed being out of proportion to the amount of heat 
eorresponding to the resistance measured оп Joule's 
formula. Though this cause of heating is of a more 
theoretical interest, Dr. P. Holitscher (see Elektrotechnische 
Zeitschrift, No. 33), has made in the laboratory of the 
Elektricitäts Actien-Gesellschaft vorm. W. Lahmeyer und 
Co. some special experiments in this direction on high- 
tension machines, with a view to obtaining for these losses 
some constants independent of the volume for the different 
metals, this affording a means of testing the products 
used and the thickness of the latter. An important 
point for practice was the design of a measuring method 
allowing of the energy loss in insulating materials 
being determined with the greatest possible accuracy 
and without much apparatus. From these experiments 
it is inferred: (1) That a relatively accurate and convenient 
method for determining great losses by dielectric hysteresis, 
as is the case with great strain on the dielectric, is obtained 
by applying the capacity to be tested to the high tension 
of a transformer, the losses of the transformer being 
deducted from the output supplied to the latter. (2) With 
smaller losses measurements are made direct in the high- 
tension circuit by means of a wattmeter, the high and low 
tension coils of which are interchanged. Incandescent 
lamps are used as shunt resistance in the pressure circuit. 
(3) The losses met with are practically proportional to the 
number of periods, a loss by the passage of current being 
negligible as compared with dielectric hysteresis. (4) The 
capacity and accordingly dielectric constant is with the 
material tested (micanite) by no means a constant quantity, 
being altered within appreciable limits according to the 
electrostatic strain. (5) The variation of the capacity being 
an unknown quantity, it is impossible to determine in 
anticipation the increase in the dielectric hysteresis with 
the increase of the pressures. The usual law, according to 
which the loss by hysteresis would be с E, is only approxi- 
mately true with materials the capacity of which is not 
altered i. c., with small electrostatic strains. (6) In high- 
tension machines with micanite tubes, the dielectric hysteresis 
loss with higher strains on the micanite is approximately 
proportional to the third power of the tension. (7) In 
determining the efficiency of a high-tension machine, the 
loss by dielectric hysteresis is absolutely negligible, com- 
paratively thick material being mostly chosen on account 
of their safety against piercing. 
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POWER SIGNALLING. 


An interesting installation of power signalling is being 
erected by the North-Eastern Railway Company at their 
Severus Junction, York, where some 12,000 vehicles are 
marshalled every 24 hours. The installation was brought 
into partial use on Sept. 20, and the work is being rapidly 
completed by the contractors, the Railway Signal Company, 
of Fazakerley. The system selected is that known as the 
“ Crewe,” and is similar to that already installed at Crewe 
on the London and North-Western Railway. With the 
exception of the mechanical interlocking of the points and 
signals, all operations are performed by electric power. 


a 
см 
T 
d 2 
Fig. lis а view of the signal eabin, and Fig. 2 shows 0 
the lever frame operated by the signalman. The frame | = È 
carries 133 levers arranged in two tiers, and has a length | 5 ° 
of nearly 22ft. The levers are only used to operate the | ~, 
electric switches controlling the motor and signal appa- | $ 


ratus and the mechanical interlocking, and the physical 
labour entailed is therefore very much smaller than with 
the ordinary type of frame. 

Tig. ö is a diagram of the lines. Fig. 4 shows the relative 
positions of the mechanical interlocking, a, the switches, b, 
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and the check locks, c. Fig. 5 shows the sunk box con- 
taining the motor for operating the points, and the 
mechanism is shown more detail by Fig. 6. Fig. 7 shows 
the long-pull Timmis electromagnet by which the signals 
are operated, and the switch by which the resistance 
introduced into the circuit when the arm has been 
lowered is inserted. Fig. 8 shows the circuit switches for 
both motors and signal magnets. Both the moving and | 
stationary contacts are of carbon. Fig. 9 is a more detailed ! 
drawing of the check locks for controlling the motor circuita, d 
Fig. 10 shows the detector switches for the pointe, and 

Fig. 11 shows the general arrangement of the circuits, The 
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motors for operating the points are of 21 h.p. The long-pull 
magnete take five amperes to operate the signal arm and 


about 6 ampere to hold it in the off position. Supply is | 


taken from the North-Eastern Railway Company's power 
station at 200 volts. 


а Ni 
awa 
"i 
а = 
а 
а 
а хер 
Ф211 
ГИ 
i 
HH 
87 70.9 B 121 D 


TE 


O 


à 


ТЇЙ 


PET 


2 
1 


. 

—. шым: 
WE . 

ҮЙ ЧҮ 


| 


EE 


— 
теа 


йө. 4. 


The motors for working the points are reversible, and 
are geared through a worm and worm-wheel and automatic 
clutches to a cam wheel, by which the rods operating the 
point locks, safety bars, and the points themselves are 
worked. The clutches are brought into operation in turn 


by a sttiker bar, b, shown in the plan and section (Fig. 6), 
which is appropriately moved at the end of each operation 
of the pointe by the eurved projection, d, on the periphery 
of the cam wheel. The motor runs free and out of gear 
with both clutches when the striker bar has been moved, 
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which the mechanism is arranged to do when the operation 
of the points is oomplete. , 

It is of the utmost importance that there should be no 
fear of the completion of the various operations for moving 
the points without the points being fully closed, and this 
is effected by the check locks and detectors. The latter 
are shown by Fig. 10, and consists of a two-way switch, 
one way of which is always closed, except during the 
actual operation of the points. 

A reference to Figs. 4 and 9 will show that the lever in 
the cabin cannot be fully pulled over or put back by the 
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signalman unless the armature of the proper check block 
is attracted by the check lock magnet. The movement 
ne to close, the switch can, however, be made, and 
the motor moves the points. When this is completed, the 


Ета. 7.—Signal Magnet, 


check lock circuit controlling the completion of the lever 
movement ie closed, and the armature is attracted. The 
motion of the lever can now be completed, and the motor 
circuit is broken. Hence it is necessary for the signalman 
to pause in the operation of the pointe lever until he hears 
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the click of the check lock armature permitting the | the next operation. Hence, after the commencement of an 


completion of the movement. operation of a set of points, the movement cannot be stopped 
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2 until the points are indicated to be in the position desired. 
Further, a reversal of the movement cannot be made unless 
the previous operation has been fully completed. All this, 
of course, is in addition to the safeguards provided by 
safety bar and point lock on the line, and mechanical 
interlocking between the points and signal levers in the 
oabin. 
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Fic. 10. Fia. 11. Diagram of Circuits. 


The completion of the lever movement actuates a two- The operation of the signal levers is made at one move- 
way switch fixed on the check lock magnet, shown in | ment, there being no check locks in connection with them. 
diagram in Fig. 11, by which the check lock circuit is веб for | An examination of the circuit diagram (Fig. 11), however, 
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will show that the circuit of any signal cannot be completed 
unless the points are laid in the proper position and the 
signal detector switch closed. 

The use of power for the operation of points and signals 
in d dens to hand labour is becoming very pronounced, 
and it will be interesting to see how far such systems 
are able to justify their existence. Advocates of power 
signalling have many powerful arguments in favour of 
their opinion, not the least of which is that a diminution 
of physical labour leaves the signalman at a busy junction 
more alert, mentally, for his duties. For such а system as 
that described an electric power supply is indispensable, and 
it can only, therefore, as matters are at present, find a 
somewhat limited application, as the establishment of a 
1 station for this purpose alone is unthinkable. 

t is, however, likely in the near future that railway com- 
panies will have a much more general supply of electric 
power than they have at present, and a large extension of 
the system may be looked for. 


INDEPENDENT TELEPHONY IN GREAT BRITAIN 
BY GARDNER AND HOLME. 
(Continued from page 508.) 
2. MAINTENANCE OF EXCHANGES. 


Before entering into the details of the maintenance of 
an exchange it is necéssary to arrive at a unit exchange 
which can be worked by a given staff. A village exchange 
of 25 subscribers, if completely isolated as regards technical 
staff, would cost approximately the same to maintain as an 
exchange of 250 subscribers, and so a central exchange 
should be taken where the staff can supervise the smaller 
exchanges. From actual experience it is found that an 
exchange of 300 direct lines is self-supporting with its own 
staff, at low tariffs. This is the smallest exchange a local 
authority should establish as the central, and surrounding 

i can then be supplied with smaller exchanges con- 
trolled by the central technical staff. 

With reference to the details of maintenance, exchanges 
should not be opened up where there are insufficient railway 
facilities, as the cost becomes heavy owing to the travelling 
expenses. With the development of light railways this is 
becoming almost an impossible case. 

The best material should be used and great care exercised 
in inspecting deliveries, thorough tests being made as to 
insulation ; a little extra time devoted to this particular 
alone 1118 amply repaid in the process of time. Great 
care should also be exercised in the handling of stores, as 
much loss can result from carelessness in this direction. A 
record of stores should be kept at the store, the quantities 
being booked out on the card system, and duplicated on 
requisition notes, banded in by the inspectors, and kept at 
the office, so that quantities may be ascertained apart from 
visiting the stores and new supplies ordered in time. 
Running out of a class of stores and consequent waitin 
for new deliveries is a loss to the undertaking whic 
frequently happens where a good card system with 
duplication is not in existence | 

Apart from а good organisation, the main question of 
maintenance is the subscriber, and when planning new 
methods the subscriber's point of view should not be lost 
sight of; and it should also be borne in mind that a sub- 
scriber has his own business to look after, and the least 
you give him to do or think about when using the tele- 
phone the more he will appreciate it, provided at the same 
time he gets good attention and efficient speaking. 

Leaving this part of the subject for the present, we will 
take the expenses in material for upkeeping а system. 
First, as to the outeide work. If a good portion of this 
is overhead, the expense of keeping it in repair and clear- 
iug faulte is heavy, and as much of the wire as possible 
should be placed underground. The use of standards on 
roofs for carrying the wires should also be avoided 
wherever a ground pole can be used, as, although the 
ground pole is much more expensive, the roof repairs 
entailed by the standard if capitalised would exceed the 
cost of the pole. 

The Portsmouth Corporation in their telephone system 
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have only used four standards, and these are all placed on 
flat lead-lined roofs, whereas several hundred of poles have 
been erected. In any case, the roof repairs should be 
carried out by the department's own staff, and not let out 
to contract. Heavy junction routes should also be erected 
on taller poles than the country surrounding necessitates, . 
as it is found a little extra height greatly diminishes 
insulator breakages due to stone-throwing. The insulators 
themselves should also be thoroughly tested on delivery 
before being used. 

Another constant maintenance charge is the inspection . 
and renewal of materials in the local batteries of the 
subscribers’ instruments. With the common battery system 
this is reduced to practically nothing, owing to the concen- 
tration of the electrical energy in accumulators at the 
central exchange. The question then arises as to whether 
this saving is at the expense of the subscriber, as the 
talking efficiency of & common battery exchange is not 80 
good as a local battery system, and the failure of the 
battery connections, although remote, would be very serious, 
in so far as the whole exchange would be cut off. It is, 
therefore, very doubtful, except in the case of the capitals 
of the world, where the upkeep of 100,000 local batteries 
is а serious item, whether the cheapness of maintenance 
charges of а common battery system should be considered. 
Local battery inspection when well organised is also not 
quite as heavy а charge as would at first appear, good 
primary cells lasting а considerable time without attention. 
À. card system should be used giving the dates of the visits 
of the battery inspector and the condition in which he 
found the battery. 


N CORPORATION TELEPHONE DEPARTMENT. No. 
FauLT FORM. 
Name Nature of Fault. 
Reported by ........................... Rectified b e^ 
Date............... Time . Date ines ve к? 
Fic. 3. 


With d pn to faults in general, а subscriber, when he 
has а complaint to make, does not stop to think to whom 
to make it; consequently faults may come into one depart- 
ment and be lost sight of. For instance, a subscriber may 
send one of his clerks round to the office to make a com- 
plaint ; he may go to a neighbouring instrument and ring 
up the manager, chief operator, or complaints department. 
Consequently some means must be devised whereby these 
complaints may be centralised and recorded. The best 
method is to have intercommunicating lines between the 
several departments and the complaint clerk, whose duty 
it is to test out and record the faults, so that whenever a 
fault is reported it can be transmitted to the responsible 
person at once. On receipt of a complaint, he should 
book the same on a form as shown in Fig. 3, ascertaining as 
far as possible the nature of the fault, as a smart test clerk 
from one or two words can locate the fault closely before test- 
ing. In large exchanges it is necessary also to employ a traffic 
superintendent to receive complaints regarding the service 
apart from the apparatus. Intercommunicating lines should 
run from his desk to the manager’s, chief operator’s, and 
complaint clerk’s. 

A strict analysis of the faults is also very necessary, as 
the record shows which parts of the apparatus are the 
weakest, and consequently guides the storekeeper or person 
responsible for testing new deliveries. A form similar to 
the one shown in Fig. 4 is very useful in this direction. 
Оп presentation to the committee at their monthly meeting 
they can immediately see the comparative efficiency of the 
ал. Too much stress cannot be laid on the import- 
ance of keeping junctions in good working order. When- 
ever these an exchange to another one, they should 
be looped in for testing purposes. In fact, every oppor 
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tunity should be taken of looping them into a test box, as 
this 28 only affords a rapid method of clearing a fault 
when it occurs, but also reduces maintenance charges, as 
the outside faultsman can locate faults at a great saving 
of time. In an underground system periodic tests of the 


oun should be made and the insulation at the different. 
‘FAULT REGISTER. 
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Number of | Number of |, 
Lines. Instruments. Line Faults. 


Name of 
ge. 
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Fra. 


dates carefully recorded. Pumping dry air into them 
should also, be done constantly, so as to keep all moisture 
back. The condition of the accumulators at the central 
should also be recorded, as shown in Fig. 5. A recording 
milliampere meter should be fitted in the main circuit, so as 
to indicate any undue leakage of current. 


come on at the busy hours of the day to relieve the 
sections where the traffic is heaviest. 
showing the rise and fall of the traffic is to draw a load 
curve of the calls per hour received at the exchange, as 


A means of 


statistics 


6. To summarise, the followin 
e general 


] source of information as to 


shown in Fig. 
prove a use 


Exchange. 


Instrument. | 
' Tested 
О.К. |Percentage. 


H.-Y. Gudrd,| Switch - 


board, 


Test Room. 
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L 


working of a system : (1) analysis of RS ; (2) cibis 
tests; (5) accumulator tests; (4) “ load 

Having now gone into the various details as to the 
maintenance of an exchange, it is necewsary to arrive at 
the maintenance per instrument in money value, so that a 
fair tariff to charge subscribers may be deduced. This, 
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Various methods have been tried from time to time 
to distribute the operating evenly. Some subscribers use 
the telephone more frequently than others, and sometimes 
these busy lines are concentrated on one or two sections, 
the operators of these sections being very busy while the 
traffic at the remaining sections is very quiet. At some 
exchanges an 3 distributing аы is placed 


5. 


of course, can only be ГТА from actual experience. The 
working cost per station at Glasgow, apart from interest, 
sinking fund, and depreciation charges, is £2. 5s. 9d., 

and at Portemouth £2. 4s. 11d. From the Postmaster- 
General's forty-ninth report it seems that the maintenance 
of the London telephone system, apart from interest, sink- 
ing fund, and depreciation charges, to March 31, 1903, 
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between the main distributing board and the switchboard, 
and the lines here can be easily taken from one section 
and transferred to another, and the trafic thereby evenly 
distributed, but the numbers do not run consecutively, and 
testing is thereby slower. 

Another method, and from several points of view a 
better one, is to employ half-time operators, as learners, to 


amounted to £23,278, and the number of instruments 
working was 9,122, which gives £2. 11s. per station. The 
next question is the amount of reserve to be set aside in 
addition to the sinking fund in order to provide against 
new inventions and depreciation. Opinion varies consider- 
ably as to the actual life of on one plant, but practically 
all are agreed that the life of cables, which represent 50 per 
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cent. of the total capital cost in а good underground system, 
is unlimited, and at any rate more than 25 years, the time 
generally given in which to repay the-loan. Withagegard 
to the switehboard and instrumente, the actual Ше has 
been given varying from 15 to 30 years, but much 
stress has been laid by opponents of municipal tele- 
phones on the supposition that in ease of а new invention 
the switehboard and instruments' may have to be replaced 
bofore they have been in use many years. Even supposing 
they had to be entirely replaced every 12 years (a very 
remote contingency), the sinking fund would have reached 
50 per cent. of the capital cost, and would consequently be 
more than sufficient to entirely replace them. Of course, 
the оаа ооо is to repay the loan, and if a corporation 
wishes to be safe against the remotest of contingencies, it 
will be necessary to open a reserve account at 2} per cent. 
in addition to the sinking fund. There has been consider- 
able discussion on the 5 of a telephone plant, 
opponents of municipal telephones contending that 10 per 
cent. depreciation is necessary. A similar discussion is 
proceeding in America, and on looking closely into the 
matter it will be found that a sinking fund of 23 per cent. 
and a reserve fund of 24 per cent. on the capital cost for 
20 years, total up to considerably more than 10 per cent. 
depreciation. 

The one-time monopolists in America are the Bell Com- 
peny, and the following tabulation is extracted from the 
sworn testimony of а Bell treasurer. In giving evidence 
he stated: “This charge of 10 per cent. is in addition to 
the regular maintenance charge. What you find in our 
regular pay rolls for maintenance is simply general repairs 
to the system, as it is then running. Beyond that there is 
the new construction that has to be done for the entire 
change of system—small poles taken down and big үе 
put up in their places, and finally big poles taken down 
altogether and underground work put in.” 


Cost of 


Oost of plant, : Cost of plant, Depreciation 
Jan. 1. during yer Dec. h. 10 per cent. 
dol. dol. dol. dol. 
1881... —. | 40,900:00 40,900:00 . 4,090 ·00 
1882... 36, 81000 12,456 57 49, 25557 4, 92056 
18835 ... 44, 33901 14, 77157 59,110 68 5,911:07 
1884 .. 55,199:61 . 21,756:91 14,956:62 7,495°65 
1885 .. 67,460°87 . 20,145"75 87,606:62 8,760:66 
1886 .. 78,845°96 . 49,109-70 127,955 66 12,795 •57 
1887 . 115, 16009 40, 12915 155, 289 ·24 15,528 92 
1888 ... 139, 760-92 55,865 98 175,624 30 17,362°43 
1889 ... 156,281:87 ..  54,782:37 211,094 24 21,109:42 
1890 . . 189,984:82 . 81,158:21 271,145:03 27,114°30 
1891 .. 244,028°73 ... 127,022°82 371, 051 · 55 37,105 ·15 
1892 ... 555,946 40 ... 176, 881 4 510, 777 · 86 51 071719 
1895 . 459, 700:06 ... 170,633°77 ,958 83 .. 65,055:58 
1894 ... 567,300°45 ... 146,283'76 ... 713,559:21 ... 71,353°92 
1895 . 642,185°29 ... 50, 622385 .. 701,707°62 .. — 


In explaining the tabulated data, the treasurer testified 
as follows: “ We commenced our construction in 1881, 
and we went on constructing and expending different 
amounts in different’ years until 1895. At the end of 
1895 we had completed a new system, and to be sure that 
it agreed with what we had in our books on account of 
capital expenditure, we had it revalued, and the valuation 
came then to 648,252dol We then took the amounts 
that had been spent year by year, and took off 10 per cent. 
each year, and added the new construction; and the 
amount that it showed was, according to that, 701, 707·62dol. 
These amounts are so nearly correct that it confirmed what 
we had previously arrived at generally and in other places, 
that 10 cent. was the proper amount for depreciation 
of telephone plants for that time.” | 
On examining the figures, it will be observed that the 
preceding year’s depreciation fund is subtracted from the 
year following, and then 10 per cent. taken off the remainder. 
Consequently the depreciation slowly diminishes. Taking 
plant worth £100 and depreciating it in this manner, only 
£80. 2s. would have been written off in 20 years, whereas 
with a sinking fund of 24 per cent. and a reserve fund. of 
21 per cent. on the capital cost, the whole £100 would be 
written off in 20 years. 
The Postmaster-General has stated in his forty-ninth 
report that 36 years is the average life of a telephone 
lant. The Company method of depreciation is very 
interesting, as it will be found on working out the calcula- 


tion that the number of years required to write off $90 to 
£100 would be somewhere between 90 and 100 years. It 
will thus be seen that а sinking fund of 23 per cent. and 
reserve fund of 24 per cent. is very liberal, and these 
figures will consequently be given. 

Taking the exchange system of 920 lines, alread 
referred to, the total maintenanee charges would wor 
out as follows: ö 


Interest, 3 per cent.: sinking fund, 25 per cent. 
ЫЗ СҮ саата fund, 24 per cent. — 8j per cent. on 


"6909520509 99t60908080520602050000(Ga4600800906000€00€9652023250900585890600920€ 


£1,680 5 0 
2,162 0 0 
£3,842 5 0 


eeteeeseosesacgned 


**9968990690900980090669005250€060090602e25209g0:.250506060006€009590659000209556525697 


From these figures it is now possible to arrive at a fair 
tariff to be charged for the rental of telephones. 


( To be continued. ) 


THE HARISON AUTOMATIC SIGNAL. 


It will be remembered that we commented favourably 
upon the working of the Harison automatie signal so far 
back as June 13, 1902, in connection with its installation 
at Portsmouth, but full details of the invention were not 


AUTOM, | 
o" Ату 
PATENT. 
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CABLES LUP PRESCOT © 
} MAKERS. 


FIG. 1. —View of Signal with arm and lid in position—Harrison 
Automatic Signal. 


at that time available for publication. Referring to Figs. 1 
and 2 herewith, it will be seen that the signal is arranged 
with the usual semaphore, fitted with red and green 
spectacles, for the illumination of which incandescent 
lamps are provided. This semaphore arm is weighted so 


1. DO. а= 


Fie. 2.— View of Signal with arm and iid removed, showing position ої 
mechanism when arm is at danger— Harrison Automatic Signal. 

8 C, signal coils; A, armature; Е, fixed pole-pieces; L P, locking 
lunger; 8, shield; L, locking solenoid; P, preference solenold; 

T B, terminal board. 


as to return from the “line clear" position to danger 
entirely by gravity, thus complying with the Board of 
Trade regulations. On a current being passed through the 
signal coils, S C, the armature, A, carrying the semaphore 
arm is attracted by the fixed pole-pieces, F, thereby 
lowering the arm to the safety or line clear position. 
The arrangement for locking the arm at the “danger” 
position and unlocking the same, is accomplished by two 
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solenoids provided with a common plunger, L P. When 
current is passed through the front or locking solenoid, L, the 
plunger is drawn into it and engages with the shield,“ S, 
on the shaft carrying the arm, thereby preventing it from 
lowering. When a current is allowed to pass through the 
rear or unlocking solenoid, the plunger is drawn back into 
it and disengages from the shield, and the arm is left free 
tolower. 'The preference solenoid, P, is provided in one 
only of the two signals protecting a section. It is a device 
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contacts. Four auxiliary leads, made up in one cable, are 
also required between the signals, these being of small 
cross-section, as the amount of current used is only about 
2] amperes. Contacts 1 and 4 (see Fig. 3) are arranged во 
that a car always stops underneath them whilst waiting on 
the turnout. Contacts 2, 3, 5, and 6 are placed so that 
there is no possibility of a car stopping underneath them. 
Suppose а car arrives at A and makes contact with 1, 
the circuit completed is P, S, and L, to earth. If 


SECTION 


NOTE 
COILG Us Us ANDLG 
ARE INE DE O2. 
Us U ARE WOUND 
ON THE SAME BOBBIN. 


FIG. 3.—Diagram of Connections for Shunt System. Single Lines with Turnouts Harrison Automatic Signal. 


for preventing the preference signal from being locked, and 
comes into action when two cars are trying to enter the 
protected section at opposito ends at the same instant. It 
has no effect if the preference signal is already locked, nor 
till it is unlocked. The mechanism of the signal proper 
is, therefore, extremely simple, there being no electrical 
contacts to wear, spark, or get out of order. 

The whole of the mechanism is worked by current from 
the trolley wire, third rail, or other source of energy at 


1 UP PLATFORM ] 
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© 


the line is clear S, is lowered and. S, is locked. The 
ear then proceeds to 2, where the cireuit made is L, 
to earth, thereby locking S, behind it; the line is now 
blocked. When it arrives at 5 the circuit made is U, U, 
to earth, and thus both signals are unloeked. The opera- 
tions of Nos. 4, 5, and 6 contacts are identical with 
Nos. 1, 2, and 3 respectively. It will be noticed that 
5 and 6 are provided with separate unlocking circuits, 
which can never be alive at the same time. "The windings 
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Кто. 4. —Diagram of Connections for Shunt System for Double-Line Tube Railways—Harrison Automatic Signal 


hand—that is to say, there is no need for batteries, either 
primary or secondary. The installation ean be carried out 
either on the shunt or series system, both of which are 
applicable to single or double trolley lines, while the shunt 
is best, suited for underground lines employing the third 
ral. The shunt system, as applied to single lines with 
turnouts, is shown diagrammatically in Fig. 5. For this 
arrangement the erection in a suitable position of special 
overhead contacts, operated by the trolley head or wheel, is 
necessary. Connection is made between the trolley wire and 
the overhead contact, and a shunt circuit established through 
the signals to earth during the time the car is under the 


of the locking and unlocking solenoids are so arranged 
аб if 


U, and L, are both energised, S, remains locked. 


U, and L, 5 A „ i is unlocked. 
U, and L, » x: „ 5, remains locked. 
U, and L, я А „ 5, is unlocked. 


Also, if Li and L, аге dead, UI, U,, U;, О, are each by 
themselves capable of unlocking their respective signals. 
The following cases may be taken by way of illustrating 
the action of the signal : (1) Suppose ear A reaches 1 
before саг B reaches 4, 5, is lowered, S, is locked. (2) If 
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car B reaches 4 before car A reaches 1, S, is lowered and 
Si is locked. (3) If cars A and B arrive at 1 and 4 
simultaneously, S, is locked but S, is not, since the prefer- 
ence coil prevents it, car A thereby having the preference 
over ear B. (4) If car A and car B are waiting at 1 and 4, 
and a third car C is on the protected section, then if car C 
arrives at 5 S, is unlocked, but not 8,. If, however, car C 
is going in the other direction and arrives at 6, S, is 
unlocked and not S, 

The same system as applied to double-line underground 
tube railways is shown diagrammatically in Fig. 4. In 
this case special contacts worked by the train are required 
to effect contact with the third rail or other source of 
energy. These establish shunt circuits in the signals while 
the train is on the contacts. Here only one small auxiliary 
lead is required between the signals. Referring to Fig. 4, 
suppose a block to comprise the distance between two 
stations—e g., А and В. A train arrives at station В and 
makes contact with B,, thereby establishing a circuit 
through S, to earth. The pm arm of S, (presumed to 
be саев, is lowered and the train proceeds, allowing S, 
to return to danger. The train then reaches B,, causing 
current to flow through L, and U in the signal behind to 
earth. S, is therefore locked and the last signal unlocked. 
The arrival of the train at station A on A, contact, causes 
S, to lower if unlocked. The cycle of operations in then 
repeated at A,, where S, is locked and S, is unlocked, thus 
ensuring that no train can leave station B until a train on 
anv portion of the line between B, and A, has left station 
A and locked signal S.. 

It is unnecessary to deseribe the series systems in equal 
. detail here. Suffice it to say it is so termed on account of 
the signal windings being in serios with the overhead 
trolley wires, an arrangement which involves the erection 
of а few section insulators and the use of two auxiliary 


wires. 

The chief advantage claimed for the Harison system of 
automatie signalling over other systems of its kind, is that 
it provides for the contingency of two cars on a single-line 
system trying to enter the protected seotion from opposite 
ends simultaneously. It may be added, in conclusion, that 
the British [Insulated and Helsby Cables, Limited, Prescot, 
Lancs., are now the sole makers of these signals, which are 
workiog not only at Portsmoutb, but also at Batley, 
Wallasey, etc. | 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candie at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be іп ink)sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(JUESTIONS. 


627. What are the advantsges and disadvantages of the underfed 


type of mechanical stoker, as compared with the moving grate and 
ifting firebar ty pes? —R. M. 


628. What i$ the best method of improving the draught in a central 
station which at present has a very poor natural draught '—R. M. 
ANSWERS. 

Question No. 619.—How can the pressure and vacuum gauges be 
calibrated in the station without the use of standard instruments ' 
Answer to No. 619 (awarded 7s. 6d.).—' The most con- 
venient method of testing pressure gauges without using a 
standard instrument is by means of the “ dead-weight 
gauge tester.” Fig. 1 is a diagrammatic sketch of the 
apparatus, and will give an idea of its action. The piston 


is a good fit, generally of an area “ү to one square inch, 
and may be loaded with weights as desired up to a pressure 
of several tons to the square inch. The pipes connecting 
piston with the gauge under test are filled with glycerine, 
a cock below the gauge cuts off pressure due to the weights. 
The gauge may then be checked through the whole of its 
scale. uges are adjusted by moving the needle or 
pointer on its spindle ; it is generally driven on a taper 
and by altering positions of the linked levers which actuate 
the rack. In bad cases, when it is impossible to get 


Fic. 1. 


correct readings all round the scale, one may generally get 
the gauge fairly accurate for some distance on each side of 
the average working pressure. Of course, if a new scale 
is made this ed will be unnecessary. Some 
engineering establishments use a mercury column. (A 
sketch of such an arrangement is given in Fig. 2.) With 
this apparatus, by allowing for temperature ыд barometric 
pressure, the length of the mercury column provides an 
accurate method of calibration. A drawback to this 
arrangement is the height of column required when testing 
gauges for high pressures. Approximately, each 30in. of 
mercury give a pressure of 15lb. per square inch. It is, 
therefore, a question of a convenient wall and a ladder. 
The plunger is moved by means of a screw and hand-wheel ; 
the operator is thus enabled to alter the pressure to suit 
work in hand. In place of water, air is sometimes employed 


Fic. 2. 


to transit pressure from plunger to mercury. Even with 
practice the calibration of gauges is at best a tedious pro- 
cess; to obtain good results the pointer should be taken 
round the scale two or three times, and both rising and 
falling pressures carefully noted. 

For the vacuum gauges an air-pump is required ; the 
gauge is connected with a mercury column rather more 
than 30in. in length and the pump worked. As exhaus- 
tion proceeds, the gauge is calibrated against the varying 
length of the column of mereury. There is a very com- 
pact testing machine on the market for the combined 
purpose of checking both pressure and vacuum gauges in 
a similar manner to the above description. —M. M. 


Answer to No. 619 (awarded 7s. 6d.).—The most direct 
method for calibrating pressure gauges is by means of the 
open mercurial gauge as sketched in Fig. 1, in which the 
column of mercury in the glass tube, A, is a direct and 
unimpeachable index to the pressure in the vessel, B, and 
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the gauge to be tested, C. The lower part of the vessel, 
B, is filled with mercury, the tap, D, opened, and water is 
pumped into the tube at E. An ordi hydraulie force 


the height of the column of mereury —viz., blb. presure for 
every 10in.—in order that the gauge to be adjusted may 
be accurate. Further, of course, there is a riek of explosion, 
as the tapered tube must be made of glass. Altogether this 


pump will do for this purpose, and, all joints being tight, 
pumping water in will, of course, drive the mercury up 
the tube, À, which is open to the atmosphere, as shown. 
F is а glass to show the height of the mercury in the 
vessel, Б, which for high pressure should be made of iron, 
because iron is not attacked by mercury and is strong. 
The height of the column of mereury in the tube, A, must 
be read in inches, starting from the level of the mercury in 
the glass, F; when 10in. height of mercury will indicate a 


А 


В 
Fic, 1. 


pressure of 5lb. per square inch, 20in. a pressure of 101. 
per square inch, and д0їп. a pressure of 15lb. per square 
inch, and so on in proportion. This is a very nice way of 


calibrating pressure gauges up to moderate pressures, but 


when high pressures are required the column of mercury 
in the tube, À, becomes inconveniently long. For example, 
100lb. pressure per square inch would require 16ft. 8in. 
of mercury, and 150lb. per square inch would require 25ft. 
of mereury in the tube, À. Morony being very heavy, a 
very strong tube must be used, and it must be well 
supported if of 
АМ made of wood and well fastened to a substantial 


Fre. 2. 


However, there is a way of obviating the inconvenient 
length of tube when dealing with high pressures, and the 
instrument is called a manometer. It depends upon Boyle’s 
or Marriotte’s law, which shows that atmospheric air when 
under pressure occupies a space in inverse ratio to the 
amount of the pressure—-e.g., a vessel of air exactly full at, 
вау, lb. per square inch, would only be half full of air if 
the pressure were increased to lb. per square inch. The 
best form of this manometer is shown in Fig. 2, where the 
indicating tube, A, is shown tapering towards the top, so 
that the highest readings may be on a fairly open scale. 
The difficulties in using it are to get the mercury level in 
the two bulbs with the certainty that there is no pressure 
in the tapered tube, and then, of course, a small addition 
must be added to the reading on the scale in proportion to 


instrument is not so good or so accurate as Fig. 1. 
the gauge to be calibrated. The same force pump as 
suggested for Fig. 1 may be used. Time must be allowed 
for the compressed air to cool before taking a reading. 


pump, as, of course, we must 
air-pump will do—e.g., one alread 


rest is very simple, as almost 
graduated in inches of mercury. Fig. 3 almost explains 


eat length by being carefully bedded in a 


the indicator has been fixed, put a 


C is 


For calibrating the vacuum gauges we require an air- 
e à vacuum. Any efficient 

on the engine. The 
1 vacuum gauges are 


Fra. 3. 


itself. Е is the tube to which the air-pump is attached, 
A is a glass tube dipping into а basin of mercury, B, and 
C is the gauge to be calibrated. On starting the air-pump, 
the mercury begins to rise in the glass tube, A. en it 
has risen lin. above the level of the mercury in the basin, 
В, we mark the dial of the new gauge 1, and во on until 
we reach 30in., beyond which we can seldom go—i.e., only 
when the barometer is standing at more than 50іп. Of 
course, it is very important that there should be no leak 
in the apparatus. If it is desired to graduate the gauge to 
pounds as well as inches, the same proportion as that given 
for Fig. 1 will be correct for all practical purposes; but if 
the utmost precision is required, then one atmosphere is 
generally reckoned as 14-7lb. per square inch, and this 
would make 350:053in. of mercury equal to 151b. per square 
inch.—F. G. A. 


Answer to No. 619 (awarded 5s.).—If “ W. F. F.“ has a 
good steam-engine indicator at hand, he can use it to 


calibrate the station steam gauges as follows: Attach the 
indicator to boiler or steam-pipe close to gauge to be 


calibrated, say in the top or steam opening of water-gauge 
glass ; one glass can be removed for this purpose. After 
per on to paper drum 
and raise steam slowly; heat indicator, and e atmo- 
spheric line in usual way; the short movement required 
сап either be done by hand, or the drum can be rotated by 
any simple and smooth mechanical device. Apply the 
pencil at regular intervals, and repeat the movement 
of paper drum. At the instant the drum is moved, 
the gauge under test must be marked in а similar 
manner, the marks being made directly under the 
pointer at the moment of taking. Take a series of 
readings thus, with а slow and steady rising pressure, 
until range of the indicator is reached, or, if possible, up to 
the lifting of boiler relief-valve, afterwards working out 
pressures in the usual way. The intermediate points 
between test marks can be proportioned off aecording to 
calibration desired. Marking in steps of 5lb is quite close 
enough scale for central stations, and the test points may 
be approximately in 101Ь. ог 20lb. values. In addition to 
indicator, the bulb of a mercurial thermometer should be 
inserted in steam space of boiler and simultaneous readings 
taken from all three instruments. Pressures of steam at 
temperatures ranging from 10lb. to 500lb. can be got from 


tables in any engineering pocket-book, and the readings 
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compared with those obtained with the indicator. The 
mean of the two readings may be accepted as correct. 
With а good type of indicator (such only should be used 
in а central station) and thermometer the amount of error 
if carefully taken should not exceed one half of 1 per cent. 

‘To calibrate the vacuum gauges, the indicator will 
require a lighter spring, but the best method would be to 
use а mercury column in the form of a V tube. Fix tube 
with the bent leg into condenser, then run up air-pump 
slowly, marking mercury column and vacuum gauge as 
before. Measure off distances becwween marks on V tube, 
and then proportion scale of vasuum gauge in inches: of 
mercury, and divide according to scale desired. To reduce 
to pounds pressure below atmosphere, multiply the readings 
by 49. Thke barometer reading. —J. C. STEWART. 


Answer to No. 619 (awarded 5s.).—Pressure gauges are 
usually calibrated by reference to the height of mercury in 
a vertical U tube, pressure being applied to the mercury in 
one leg of tube, and the value read off on a scale attached 
to the tube. This system would not be applicable very 
readily in a central station; as, for instance, a tube of 
25ft. in height would be required for a pressure of 150lb. 
per square inch. The easiest way, although not so accurate, 
would be to adjust pressure of steam in the boiler (to 
which gauge to be calibrated is attached) by means of the 
safety valve. This can be done so as to mark the gauge 
from a very low pressure up to point at which the valve 
usually releases, by altering the weight on a dead-weight 
safety valve so as to make the boiler “blow at various 
pressures, and marking the gauge face with pressure value 
at the position which pointer is at when the valve releases 
at the various pressures. In the case of a lever type of 
safety valve, the alteration can be effected by sliding weight 
along lever, or by altering the weight at the end of the 
lever. The releasing pressure in each case is got in the 
usual way by calculation, and care should be taken not to 
load the valve above its original blowing “ off " limit. 

The best way to calibrate а vacuum gauge would be to 
construct a mercurial vacuum gauge. This consists of a 
vertical glass tube a little over 30in. long, with its lower 
end dipping into mercury contained in an iron bottle, while 
its upper end is connected to the same condenser as the 
gauge to be adjusted. The more perfect the vacuum in 
the condenser, the higher the mercury will rise in the 
tube, due to atmospheric pressure on the mercury in the 
bottle. As the mercury rises, the gauge can be marked at 
the various pointer positions as follows : when the mercury 
has risen lin., the position occupied by pointer should be 
marked 1, and when it has risen 10in. the pointer position 
should be marked 10, and so on until the complete range 
had been gone through.—J. WALKER. 

Question No. 620. —With a shunt-wound motor it is found that the 
no-volt release on the starting switch takes an appreciable time to 

_, aot after the current is broken to motor. If the motor is heavily 

loaded when current is broken, it has stopped running before the 

`` switch arm is released. But if maim current is left on, and circuit 
broken at field shunt connection or starter, the no-volt release 

. immediately releases switch arm, but the motor takes much 

. longer to stop than when main current was broken, Explain 

this fully. | | 

Best Answer to No. 620 (awarded 10s.).—The probable 
reason for the peculiar action of the no-volt release on the 
starting switch observed by “С. W. С.” (assuming that 
the connections are as shown in Fig. 1), is that the 


Fic. 1. 


momentum of the apparatus coupled to the motor is 
sufficient to drive the latter for a short time as a shunt- 
wound dynamo, and it would supply current to the field 
circuit and also energise the hold-on magnet, but this 


magnetism would, of course, die away as the apparatus 
slowed down, until the strength of the hold-on magnet was 
not sufficient to hold the switch arm, which would then fly 
back to the “off” position. The motor being driven as a 
generator would form an electric brake, the momentum 
stored up in the apparatus being transformed into the 
electric energy passing round the field circuit, and this 


load would, therefore, pull up the apparatus sooner than if 


4 simply had to turn the motor round with the field circuit 
roken. 

From the foregoing remarks it will be noticed that if 
the field circuit was broken immediately after the supply 
cut off from the motor, the hold-on magnet would not have 
any current passing roand it, and would be demagnetised 
immediately ; also the apparatus would not have any load- 
upon it, and would run for a longer period than if it had to 
drive the motor as a dynamo and supply current to the 
field circuit. Fig. 2 shows a main switch and starter which 


е SUPPLY »' 
] 


| 


would cause the switch arm to fly to “off” position 
immediately the supply was cut off, which is essential, as 
the supply might be resumed before all resistance out in 
armature circuit. It will be noticed that, on closing the 
main switch, the field circuit is first energised, and 
then the armature circuit; and on opening switch the 
armature ourrent is first cut off, then the non-inductive 
resistance is put in parallel with the field, the supply then 
being cut off from the latter, and the induced E.M.F. due 
to breaking the field circuit allowed to die away through 
the resistance, which prevents the insulation of field coils 
being broken down.—A. T. 


Answer to No. 620 (awarded 78. 6d.).—The phenomena 
stated above may be explained best by a diagram of the 
internal connections of a motor-starting rheostat. The 


accompanying figure shows the complete connections of a 
starting rheostat for a shunt motor with “ no-volt " release. 
It will be seen on reference to the figure that the release 


coil is in series with the shunt field. This coil is pro- 
portioned so as to “hold up” with the smallest field 
current taken by the motor for which the switch is rated 
for, and adjusted to release when the mator has slowed 
down to about quarter speed when running light.* We 


'No Volt 
Release Coil 


Circuit Breat 


eee 


Armature 


2 
will suppose that the motor is running light, and the main 
D. P. switch is thrown off. The motor still continues 


* The object of the '' no-volt coil (as its name implies) is to cut the 
motor out of circuit should the machine loge its field, | 
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to run, and the arm of starting switch is still held 
up. This is readily accounted for when the connec- 
tions are traced out, for if this be done it will be 
found that when the arm is held up there is a 
path from one brush to the field spools, and thence 
to field terminal on rheostat, no-volt coil, and starting 
resistance to armature terminal and back to the other 
brush. Thus the machine runs as a generator with self- 
excited. field (the residual magnetism in the fields bein 
sufficient to cause the machine to build up”). It shoul 
be pointed out that the direction of rotation is the same for 
a shunt machine when run as a motor or a generator if the 

larity of the brushes is the same. Hence a shunt motor 
(ot moderate size) when run as a generator will build up if 
the direction of rotation is the same in each case (provided, 
of course, that the field connections are all right). With a 
series machine the converse is the case. Release of the arm 
of starting switch takes place when the field current (and 
likewise speed) falls to a certain value. The machine then 
continues to run (on account of the kinetio energy of the 
revolving armature) until stopped by its own friction. 

The retarding forces at work in the first case, when the 
motor is running light, are: (1) the current in the arma- 
ture for exciting the field; (2) the core loss; and (3) the 
friction losses (including bearing and brush friction). When 
the arm is released, the only retarding force is the friction 
of the machine (5). In the second case, when the motor is 
heavily loaded, the load rapidly absorbs the kinetie ener 
of the armature, and the latter very quickly stops. The 
rate of decrease of magnetism in the “no-volt” coil with 
regard to time is, in this case, not so great as the rate of 
decrease of speed with regard to time, and consequent] 
the no- volt coil is slow at releasing. In the first case, 
however, the rate of decrease of the magnetism with 

when the motor is running at a fair 


regard 
speed 
m the cireuit is broken at the field terminal of 


the machine, as in the third case, the arm is at once 
released, for the motor cannot generate, on account of 
the field circuit being disconnected, and hence there 
will be no current in the holding-up coil on the starter. 
In this case the only retarding force at work is the friction 
of the machine (which is generally small compared with (1) 
and (2) above) and the machine, therefore, takes a much 
longer time to stop. The time taken by & motor in 
Stopping under these conditions depends on the speed it is 
running at and the square of the diameter of the armature 
(approximately), and thus it will be seen that motors with 
armatures of large diameters will take a longer time in 
stoppirg than those of the same size and speed with small 
diameter armatures. The writer has come across cases 
where the time taken by а moderate sized motor to stop 
has been two to three minutes after the machine has been 
switched out. In the second case the arm may be made to 
release sooner by increasing the air-gap between the poles 
of the hold-up coil and the contact arm. In starting 
rheostats by some makers a small brass set screw and lock- 
ing nut will be found on the contact arm, which is arranged 
to come in the middle of one of the pole-pieces of the hold-up 
coil figure). By adjusting this screw the arm may 
be released at any speed desired. Of course, it should be 
seen that the point of the set screw always projects slightly 
on the “holding-on " side of the contact arm, otherwise the 
latter may be 
iron.—A. D. 
Answer to No. 620 (awarded 7s. 6d.).—The time taken 
for the no-volt release to act is probably due to three 
causes—(1) the residual magaetism in the keeper of the 
release ; (2) the self-induction of the coil; (3) the small 
current flowing through the field. Taking the first cause, 
when a piece of iron or steel is subjected to an increasing 
magnetising force, and then this magnetising force is 
decreased to zero, some magnetism remains in the metal, 
and is known as residual magnetism. The remanence, or 
residual value of B, depends on the material partially and 
on the degree of 5 (B). From the curves 
(Fig. 1) it can be seen that these values of B vary in 
different metals for a given value of the magnetising force, 
Hand that the ratio of B: H, known as the permeability, 


to time is greater than the rate of decrease of 
with regard to time, and hence release takes 


eld up by the residual magnetism in the 


etism causes the no- volt 
release to maintain ite action as a magnet after the current 
has been broken, but, of course, only momentarily. There 
is always a certain RE of self-induction in any coil, 
which tends to oppose the current and prevent it from 
either growing or dying away. 


also differs. This residual 


Thus, when the circuit is 
broken, the current does not die away instantaneously. 


E 
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кө. 1. —I., soft annealed iron; II., steel annealed; III., cast iron ; 
V., steel glass, hard. 


Now, in this instance, where current is broken to the 
motor, the momentum of the armature causes it to con- 
tinue revolving, and a current, though small, is being 
sent round the field circuit by the back ЕМЕ, of 
the motor. From Figs. 2 and 3 it is clear that the 
direction of this current is not reversed, one of the 


, 


larren! оп 
Fic. 2, 


characteristics of a shunt motor being that the current in 


the field is never reversed. Hence the switch arm is held 
in place 


Circuil broker 
Fic. 3. 


such an extent that it can no longer drive sufficient current 
through the high resistance of the field. In а good starter, 
the spring of the switch arm is strong enough to overcome 
some of chess effects. In general, when a motor is heavily 
loaded (the field is always practically constant in а shunt; 
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motor) on constant-potential system, the speed is at once 
reduced. But this 
proportional to back E.M.F. in a motor. Consequently 
the armature current rises and the torque is increased. 

In this case, therefore, the armature, owing to the heavy 
load, would quickly be brought to rest when the circuit 
was broken, and, the conditions of the field circuit being 
the same as before, the arm would be released slightly 
after the armature had ceased to revolve, especially if the 
switch arm spring were weak. When the field circuit is 
broken, either at the shunt connection or at the starter, 
the no-volt release at once ceases to act as an electro- 
magnet (as the retardation of the current due to self- 
induction is almost imperceptible), and the residual 
magnetism of itself is insufficient to hold the arm, and the 
latter immediately flies back. From Fig. 4 it can be seen 
how breaking the field circuit affects the no-volt release. 


Where the field of а motor is weakened, tho speed is 
inoreased ; hence, in this case, there being no field, the 

will be very great, and the motor, owing to its 
increased momentum, will revolve for а greater length of 
time. —H YSTERESIS. 


Answer to No. 620 (awarded 5s.).—The reason why the 
no-volt arm on switch does not release on breaking current 
to motor is not far to seek, and may be clearly understood, 
in the first place, by referring to the sketch (Fig. 1) of the 


ө. 1.—D P, double-pole switch ; 8, shant ; M, motor armature; N, no- volt coil. 


starter and motor connections, from which it will be seen 


switch the armature is still left connected up with the 


wers the back E.M.F., since speed is | shunt in a complete circuit. The motor keeps on running 


for an appreciable time, due to its momentum and of 
machines it is driving, and it is therefore acting as a 
generator. The no-volt coil has a current flowing t ugh 
as before, and in the same direction. As mentioned in the 


. question, it will be held on even after the motor has stopped 


if the current was cut off whilst the motor was heavily 
loaded. This is undoubtedly due to the lag of the magnetism 
in the fields setting up a current, the length of time the arm 
is held on depending upon the design —i. e., the quantity of 
iron in the fields of the motor. 

This may be further verified by the following simple 
arrangement : Fix a switch in the shunt circuit between the 
shunt terminal on starter and end of shunt wire connected 
to former. Now, with motor up to full speed, cut current 
off at Р.Р. switch, and when motor has slowed down to, 
say, half speed, open small temporary switch. The no-volt 
arm will then immediately release. Try this with heavy 
load on motor, but open temporary switch between the 
time of motor having stopped and no-volt arm being 
released. It will again be released almoet immediately. 
А small flash will be noticed at temporary switch, 
evidently due to self-induction. 

The last part of the question, why the no-volt imme- 
diately releases on breaking at shunt connection, is 
obviously due to current being completely out off from 
no-volt coil almost immediately. The effect of self-induc- 
tion is not so effective as before, there being now no closed 
circuit. The motor will in this case run for a longer time 
because there is now no breaking effort due to running as 
a 5 as in the first case, there being also no field 
and no eddy currents, etc. The momentum of the motor 
and parts it is driving is now all being wasted in friction 
only at bate 8 and, therefore, runs for a greater length 
of time.—F. Н. R. 


FORTHCOMING EVENTS. 


FRIDAY, Ост. 16. 


Institution of Mechanical Engineers.—At 8 
meeting. Paper: ''The Newoomen Engine," 


Davey. 
SATURDAY, Ост. 17. 
Institution of Engineers.—At 3 p.m., visit to the New 
Vauxhall Bridge Works. Assemble at the Westminster entrance. 
WEDNESDAY, Ocr. 21. 
Association of Municipal Corporations, —Annual 
Westminster Palace Hotel. 
THURSDAY, Ост. 22. 


Institution of Electrical Engineers (Leeds Section).—Ordinary 
meeting. Paper: Some Notes on Steam Turbo-Electric 
Generating Plants,” by Mr. G. Wilkinson. 


Fripay, Ост. 23. 


Junior Institution of Engineers.—At 8 p.m., annual general 
meeting, Westminster Palace Hotel. 


.m., ordinary 
y Mr. Henry 


meeting, 


PERSONAL. 


Mr. Р. Н. Roscoe, son of the sewerage surveyor of the Oorporation 
of Liverpool, and lately cable engineer with the British Insulated and 
Helsby Cables Company, is leaving to act as assistant tramway 
engineer at Portsmouth. Asa parting gift, the men employed under 
him at Brighton have presented him with а smoker's cabinet in oak, 
а meerschaum pipe, cigars, and Phillip Dawson's '' Engineering." 

Mr. Blake, electrical engineer, hss been appointed temporarily to do 
the work of the borough surveyor of the Monmouth Town Council. 


The successful candidate for the post of senior charge engineer at 
Taunton was Mr. Н. E. Sharp, from the Bristol city electricity works. 


Mr. Sydney H. Barber was presented last week with a silver 
cigarette case and match box on the occasion of his relinquishing the 
chief assistantship at the Өр electricity works to join the 
outside staff of W. T. Glover and Oo. 

On Wednesday a farewell tation wae made by the indoor 
staff of the South London (London County Couucil) ways to 
Mr. Alfred Baker on the occasion of his approaching removal to 
Birmingham. The gifts comprised a drawing-room clock and brass 
ornaments to match and a tantalus, together with an afternoon tea 


that immediately the current is cut off at double-pole | service and case of silver spoons for Mrs. Baker, 
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FINANCIAL TROUBLES AHEAD. 


During the past week the London County Council’ has 
made two changes in financial matters which will have a 
much wider interest than to those immediately under the 
control of that Council, and the ultimate consequence of 
which can hardly be seen at the present time. It is well 
known that the London County Council is practically the 
central banking establishment for all the local authorities 


within the metropolitan area. Scarcely a week passes but 


that the Council advances loans to other authorities. It 
is now finding that there exists a pinch in the money 
market, and that money which could a few years ago be 
obtained at а moderate rate of interest, is not now to be 
so obtained. Thus, at the last meeting of the Council, the 
Finance Committee reported that they had been con- 
sidering the rate of interest under which advances should 
in the immediate future be granted, and suggested that the 
present rate of 34 per cent. could no longer be regarded as 
sufficient, and that they should increase the rate of interest 
to 53 percent. per annum. The Council adopted the report 
of the committee. This increase in the rate of interest 
has long been foreseen, and under existing circumstances 
was inevitable. It is in the ordinary nature of business, 
and may perhaps cause a few of the authorities to think a 
little more before they enter into big obligations. We 
doubt, however, whether anything in the shape of interest 
would be effective in restraining what is termed the 
progressive policy. In many instances, unfortunately, we 
are almost bound to believe that other questions than the 
due spending of money takes precedence in the councils. 
The second move of the London County Council, how- 
ever, may be far more effective than the raising the rate 
of interest. Loans are obtained for specific purposes, and 
these loans have to be repaid within a certain number of 
years, the number of years depending upon the work for 
which the money is required. Hitherto. we believe that 
in many instances loans have been too easily granted, and 
the time for which they have run has been too long. The 
particular case which the Council has decided may not 
seem very important, or to bear any far-reaching 
results. It is the case of a certain kind of paving 
which hitherto has been estimated to last ten years, 
and the loans granted for it have run during the 
period. It is suggested that the duration of loan 
for this particular kind of paving be limited to five 
years, in that experience has found that within the metro- 
politan area the paving was worn out before the expiration 
of a longer time. То us it seems that it is not the par. 
ticular case that is of so great interest, but the principle 
involved, which is to ensure that no portion of the loan be 
outstanding when the work for which it has been obtained 
is useless. It may be taken for granted that what the 
London County Council has introduced will be continued by 
the Local Government Board which has to sanction 
the loans of municipal authorities required for the various 
works they undertake. In the near future undoubtedly a 
far greater examination will be taken in order to determine, 
not the maximum life of a works, but the average life, and 
this determines the period during which the loan may 
be running. We know that there are great differ- 
ences of opinion as regards electrical undertakings. 
Many who have carefully studied the question think 
that the period during which loans are granted 
is too short, and desire to see the period extended. 
We doubt if at the present moment we have enough 
cumulative evidence to determine anything, and we may 
take it that the policy hitherto pursued is liable to 
modification. It is somewhat unfortunate that these 
questions of finance cannot be dealt with without loss 
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of temper, for on the one hand we have many strong 
statements by interested parties of the manner in which 
municipal enterprise is conducted, and we are told 
that when the financial conditions can be thoroughly 
examined many of these enterprises are in & 
state of bankruptcy. On the other hand, it is pointed 
out that the very people who so strongly criticise 
do not practice what they preach. It is evident by 
the action of the London County Council that we 
are on the eve of change, and we think it would be 
well if all the responsible officials who have charge of 
central stations would follow the example of Mr. J. Snell, 
the president of the Municipal Electrical Engineers’ Associa- 
tion, and collect all the information and all the figures 
pertaining to their own installation which bear upon this 
subjeot. | 
- ——— —R¼̃— — 


QUACKS AND QUACKERY. 


On May 22 we made an emphatic protest against the 
policy of respectable daily papers inserting advertisements 
about quack remedies. The use of electrical appliances by 
duly qualified men is to be commended, and every effort 
should be made to extend their beneficent use; but the 
quack advertises appliances which are known by 
qualified men to be remedially useless, and indeed in 
some cases to be positively harmful. These quacks 
depend for success upon the ignorance of the general 
public, and this ignorance is fostered by the criminal 
negligence of proprietors of papers and periodicals. Anyone 
who cares to examine the so-called current literature will 
find that a large part, probably one-half, of its advertise- 
ment income is derived from payment by quacks. Some 
Fears since, through the action of our contemporary the 
Electrical Review, the value of so-called magnetic and 
electric belts was thoroughly thrashed out before a legal 
tribunal; hence it is too late in the day to plead 
‚ ignorance of the question, yet for months past glaring 
advertisements have been inserted on the old lines. 
Fortunately, or unfortunately, the Medical Defence Union 
have been able in one case to step in, so that probably 
for a time at least the advertisements will stop. It is too 
much to hope for finality. Newspaper proprietors will 
say they are not called upon to discriminate, and why 
should they refuse good money. Mr. Bodkin, explain- 
ing the summonses taken out because of a misdescription, 
said: “In every one of these advertisements which 
related to the power of a so-called electric belt to cure 
. every known or unknown disease from which human beings 
suffered within the shortest possible time.” . . In 
reply to a question by the magistrate, Mr. Bodkin said 
te he had been given to understand that these belts were so 
absolutely free from electricity that they were just as if a 
person wrapped a piece of paper round the body.” Of 
course, that was a dogmatic statement, and of no value in 
evidence. Our quotation in May was, "But a pbysician can 
apply the current in а very mild form from the battery." 
* Yes, but not so mild as it should be to do any good." 
This question and answer, quoted from an advertisement 
in the Standard, shows conclusively that the writer was 
very imperfectly acquainted with his subject. Civilisation 
. #eems to trend backwards, and the value of modern educa- 
tion cannot be very great when it is seen that the remedies 
of ignorant quacks are eagerly sought after. 


` 


ROTHERHAM.—The Corporation have decided to apply 
to the Local Government Board for sanction to borrow 
14, 670 for extension of their electric supply works. 


CORRESPONDENCE. 


“Опе man’s word is no man’s word, 
Justice needs that both be heard.” 


A SELF-DRIVING MACHINE. 


Sir,—I beg to send you the following correspondence, 
which may be interesting to your readers.— Yours, eto., 
ARTHUR E. GILBERT. 


23, King John-terrace, Heaton, Newcastle-on-Tyne, 
Oct. 13, 1903. 
B. C. Pole, Esq., London. 

Dear Sir,—I quite agree in what you say in yours of 
8th inst., to the effect that it is possible to construct a 
machine to work by its own mechanical parts, without 
any external aid —i. e., mechanically-made power. I have 
devoted 30 years’ study, off and on, to the problem, and 
am now preparing drawings of “а self-driving machine,” 
which will, Ї venture to say, be considered one of the 
greatest inventions of the twentieth century. But being 
single-handed, and not my own master, the details take 
some time to work out. When my drawings are completed 
I should much prefer you to examine them, because your 
ideas coincide with mine, and in the event of your thinking 
favourably of the principle of the machine we might come 
to terms. What do you say? With our two heads together 
I feel that we could soon produce a working model without 
costly experiments. Do I understand that your momentum 
engine works without boilers, steam, and fuel ?—Faithfully 
yours, ARTHUR E. GILBERT, 

Oct. 10, 1903. Electrical Engineer. 


19-194, Imperial buildings, Ludgate-circus, 
London, E.C., Oct. 12, 1903. 
Arthur E. Gilbert, Esq., 
25, King John-terrace, Heaton, Newcastle-on-Tyne. 
Dear Sir,—In answer to your letter of the 10th, the 
momentum engine can be worked without boiler, steam, or 
fuel by the laws of gravity, also the tides, also the solar 
motor. I do not wish to see any drawings, as the 
mechanical development of power is now discovered by me, 
and I claim all the rewards and statutes which are offered 
in this country for the discovery.— Yours truly, 
(Signed) B. C. Porx. 


[This correspondence is too food to be lost to the world, 
and, failing its insertion in Punch, we venture to give it 
room—though it savours too much of “counting chickens 
before they are hatched.”—Ep. E. E.] 


THE RELIABILITY TRIALS OF MOTORCARS. 


SiR,—The Automobile Club having now issued their 
preliminary report upon the above trials, I am glad to 
note from it that the officiala have at last come to recognise 
the primary importance of the value of non-stop runs. So 
long ago as 1898, in a letter to the technical journals, I 
suggested the non-stop idea as applied to the testing of 
motorcars, but it is only comparatively recently that the 
Automobile Club and the public have commenced to fully 
realise what an instructive and a conclusive test a non-stop 
run really constitutes. | 

Although the public may have the fullest confidence in 
the decision of such judges as were appointed to watch the 
recent tríals, yet the formula by whieh they are sup 
to have arrived at their decisions is utterly unintelligible 
to the ordinary run of interested amateurs, whereas nobody 
is so dull as to fail to appreciate the meaning of a right- 
away non-stop run and ite immense value in determining 
the reliability of any particular make of vehicle. "There is 
no doubt about it, reliability is what the British public 
require before every other quality which a motorcar may 


One can tolerate a certain amount of odour, noise, 
vapour, or vibration, as one does upon a railway, but so 
long as these objections are confined within the limits of 
moderation, reliability is the one thing needed, and nothing 
can demonstrate the possession of this quality so simply, 
thoroughly, and conclusively as a non-stop absolute run. 
But such trials as those recently instituted by the club, 
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whilst forming an excellent advertisement to the club 
itself and constituting some slight basis, perhaps. for its 
raison d etre, are, nevertheless, a terrible drain upon an 
industry whose object it should be to supply the publie 
with reliable vehicles at a reasonable price. When manu- 
facturers and agents are called upon to pay sums varying 
from £30 to £100 for the mere permission to participate 
in these trials (hampered as they appear to me to be by 
diui aed useless conditions), besides the costs attendant 
upon the running of the vehicles, it is obvious that such 
expenses must be piled upon the cost price of the cars, 
which eventual purchasers must reimburse in the sums 
- they pay for their vehicles. I should like to suggest that 
the public should in future very carefully note the results 
demonstrated in all properly authenticated non-stop runs, 
as these, in my opinion, form a sufficiently conclusive test 
of the one feature required above all others in the work 
of a motorcar—reliability. The costs of such a test are 
infinitesimal compared with the entry fees exacted for 
participation in “official” tests, and cannot, therefore, 
indirectly increase the price of motorcars, which even now, 
in most cases, is too high to allow the public to derive from 
them the advantages and enjoyment which they might 
otherwise legitimately be able to afford.— Yours, eto., 
London, W.C., Oct. 13, 1903. R. MorraT Forp. 


A FORECAST. 


You may talk of any engines 
` Of reciprocating type 
That have ever been constructed 
Or have blossomed forth to life : 
From the stately-moving triple 
To the giddy high-speed thing 
Which runs with peace angelic, 
Though, like Jehu, travelling ; 
From the “ Eiffel Tower” vertical, 
Which necessitates a guy 
Rope upon the topmost cylinder 
Whene'er the speed is high, 
To the horizontal Corliss 
Spreading out across the floor 
And covering the good half of an acre—sometimes more. 
All the beauties and the virtues 
Of this ancient, honoured throng 
Will be buried and forgotten like the past before so long. 
For a rival has arisen, 
And i' faith it's going strong, 
And the ancient engine builders 
Wear their faces very long ; 
For they don’t like to admit it, 
But the fact is very plain 
That the use of turbine engines 
Means a most substantial gain 
In floor space, stores, and lubricant. 
Besides, they save the pain 
Of witnessing the breakdowns 
Which again and yet again 
Come through heated top and bottom ends, 
And other things insane, 
Which are attributes of all the brutes 
Which reciprocate in vain. 
For their day is past and over— 
"Тів the turbine come to stop, 
For when once you start him running 
He'll continue ’till you drop. 
i —F. T. C. 


This is not poetry, but it may be prophetic.—ED. E. E.] 


Magnetic Survey of the Dutch Archipelago. — 
According to Terrestrial Magnetism, the Dutch Government 
has granted the means for a new magnetic survey of the 
Dutch Archipelago during the years 1904-7. During each 
of these years the field work is to cover two to four months, 
only a general survey being possible with tbe present 
means. А beginning has already been made, observations 
having been commenced on the tin island,” Billiton, and 
at some points in the neighbourhood of Batavia. 


LOCOMOTIVES OR MOTORCARS ? 
BY B PONTIFEX. 


There are different answers to the above question, which 
depend on the class of traffic and length of runs, conditions 
which separate the problem into three headings: (a) fast 
long-distance passenger and goods traffic, (b) local passenger 
traffic, (c) slow goods. 

For all these, but especially for express traffic, electrical 
engineers need to be reminded that the track on which the 
trains run requires to be taken into consideration. Engineers 
who can—and do—design good working railway motors 
seem to regard their position on the cars or trains as & 
matter of secondary importance, and, consequently, put 
them anywhere solely with a view to convenience and 
economy of locomotive and carriage design. Even a 
member of the general public knows that main-line 
expresses take facing points at a speed of over 30 miles 
an hour (whether they are supposed to do 80 is another 
story); would a train of motorcars, or mixed carriages and 
motorcars, keep the metals under these conditions? The 
best answer is that no train on a steam railway would 
attempt to take facing points except at a crawling pace, if 
it were being pushed, and what certainty would there be 
that in a train of motorcars the fastest would invariably 
lead? Traffic on an important main line would be too 
complicated if it were carried on by a succession of motor- 
cars running on a very short headway, apart from 
any difficulty in the way of picking up passengers and 
their luggage in the limited time that could be allowed 
for stops. If these assumptions are correct—and they are 
deduced from the present standard railway practice—long- 
distance express traffic, which has necessarily to run 
through junctions at a fairly high speed, will have to be 
drawn by locomotives. If a train of motorcars were used, 
the resulting increase in acceleration would be more than 
outweighed by the danger of jumping the track at crossings, 
and it is also open to question whether the Board of Trade 
would sanction extra high voltage on cars that were carry- 
ing passengers, since long journeys imply long distances for 
transmission of power, which in turn require high voltage. 

(b) For local passenger traffic the conditions are almost 
reversed Quick acceleration is a matter that directly affects 
the average speed of the trains,* and a train composed, 
wholly or largely, of motorcars can always get up speed 
quicker than a train drawn by a locomotive, while shunting 
at the termini is reduced 80 per cent. or abolished altogether 
if the trains start and arrive at the same platform. Added 
to these advantages is the ease with which a motorcar train 
can be split up at suburban junctions for serving small 
branch lines, which is the strong point of any system of 
multiple control such as that introduced by Mr. Sprague. 
But even for local traffic some consideration for the 
track has to be shown to get the best results. A 
common arrangement is to put a motor on every axle 
of the leading and trailing bogies, which from my own 
experience I can say does not give the best resulte. A 
train composed of two motorcars, with an idle car between 
them, was equipped with four motors, two on the leading 
bogie and two on the trailing bogie ; but under the most 
favourable conditions failed during several trials to quite 
come up to the contract speed over the whole route, 
which included 13 stops per journey, while the per- 
manent way was rather knocked about. The motors 
were then shifted, one to each bogie of the leading апа 
trailing coaches, and fixed on the inner axles of each, so 
that the leading wheels were always idle, whether the 
train was moving forwards or backwards. The better 
distribution of the motors gave increased aoceleration, as 
was expected, but there was also а decided improvement 
in the condition of the track and in smoothness of 
running, due to the decrease of hammering at curves 
апа points owing to the removal of the motors from the 
leading axles. 

(c) For slow goods traffic locomotives alone meet all 
requirements, owing to the class of rolling-stock in use 
and the fact that many goods wagons are owned by 
private firms. The cost of building and maintaining 

"See Notes on Electric Traction," Alectricud Engineer, Vol. 
AXXI., page 150. 
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motorcars for slow goods traffic would only result in a 
heavy loss for the railway company that was rash enough 
to try the experiment. 


TRADE NOTICES AND NOVELTIES. 


The British Thomson-Houston Company’s Concentric 
Light Diffuser for Enclosed Are Lamps. 


For interior shop-lighting the enclosed arc is generally recog- 
nised to possess advantages over the open type. While it does 
not give such a powerful light as does the open type for the 
same amount of energy, it possesses other advantages, such as 
cleanliness, convenience, safety, and requires а very small 
amount of attention and infrequent trimming. An objection 
to arc lamps for this kind of lighting, which applies more 
particularly to the open type, but also to some extent 
to the enclosed type, is that there is a tendency to con- 
oentrate the light in a circle beneath the lamp, and a per- 
fectly even distribution of light is difficult to obtain. In 
many shops fatigue and subjective colour effects are partly 
overcome by the use of dense globes. This reduces the 
efficiency of the light, and there still remain defects in the 
distribution, due to the aro travelling around the carbon points. 


Shops, and in general for any interior lighting work 
where even distribution and steadiness of light are par- 
ticularly important. It should never be used without 
the lower glass shade, and it ів not suitable for use with 
outdoor lamps. The British Thomson-Houston Company, 
Limited, have devoted a great deal of attention to the proper 
lighting of interiors with enclosed arc lamps, and as a result of 
the experience obtained in this line the following useful table 
has been compiled showing tbe watts per square foot required 
to give good lighting for various classes of work. These figures 
are given merely as suggestions, and a maximum and minimum 
figure has been given in each case to cover extremely good or 
particularly bad conditions. The average of the figures given 
will serve as a general guide. The figures are given in watts 
per square foot, and are sufficiently accurate for ordinary 
purposes for both alternating and direct current arc lamps 
suspended at the usual distance from the floor. 


Watts per Square Foot for High-Class Are Lighting. 
Average 


Concentric Light Ditfuser for Enclosed Arc Lays. 


Ia order to further improve the distribution of light with the 
enclosed arc lamp and adapt it to particularly severe require- 
ments, the British Thomson- Houston Company, Limited, Rugby, 
after a careful study of this important problem, have introduced 
the conoentrio light diffuser, which is shown in the accompany- 
ing illustration, This apparatue, it is claimed, while of an excep- 
tionally simple character, not only reduces sharp contrasts and 
diffuses the light equally in all directions, but the effect of the 
wandering of the arc has been reduced to a considerable degree, 
so that the light at any point is, to а great extent, independent 
of the position of the arc with respect to the carbon ends. 
The apparatus consists of a suitably-designed metal diffuser 
attached to the lamp casing in the same manner as an ordinary 
reflector or shade. In place of the outer globe а screening 
shade is used which performs the double function of subduing 
the light directly under the lamp, and reflecting а portion 
of it on to the diffuser. The light from the diffuser is white, 
even, well distributed, easy on the eyes, and particu- 
larly adapted to the matching of colours, which is of the 
utmost importance in a very large percentage of shop-lighting. 
Furthermore, the diffuser makes the illuminating power of the 
lamp independent of the nature or colour of the ceiling—that 
is to ssy, it is immaterial whether the ceiling 1s light or dark. 
With the diffuser the light will be about equally effective under 
all overhead conditions, as there will be practically no light 
lost by absorption in the ceiling itself. The concentric light 
diffuser is particularly adapted for use in rooms having low 
ceilings, and is specially recommended for drawing offices, 


Building. conditions: Variation. 
Machine shops, high roofs, electrically- 

driven machinery, no belts ................ a 775 5 tol 
Machine shope, low roofs, belts, and other 

Obstruclions... i.e er ne rr ahh etae os 1° "75 to 1:25 
Boot and shoe shops .............................. “15 5 tol 
Lirge drapery shops, light materials, bric-a- 

DERG oc ead уннар АНАА 75 to 1'25 
Large drapery shops, coloured material ...... 1°25 1 tol 
Mill-lighting, plain white goods ............... 11 9 to 1:5 
Mill-lighting, coloured goode, high looms... 1:5 .. 1'1 to 1˙5 
Generul office, no incandescents ............... 15 ... 1:25to1"b 
Drawing o ſſiceetteeeddddd i n ··• O 1°75 15 to2 


* Energy based on watts at lamp terminals. 


Langdon-Davies Motor. 

We have received from the Langdon-Davies Electric Motor 
Company, Limited, 101, Southwark-street, London, S.E., a set 
of their new lists, dealing with direct-current motors, alternate- 
current two-phase motors, and single-phase motors. Опе of 
the lists includes illustrations of the works in which the motors 
are manufactured, and of some cf the uses to which they have 
been put. In this latter connection, a separate leaflet con- 
taining examples of costs of working, furnished by users of the 
firm's motors, is worthy of note. Їп most of these examples 
the purpose to which the power is applied is given, together 
with the brake horse-power of the motor or motors, average 
units consumed per week of a given number of hours, and the 
cost per week as shown by the bills paid. | 


Spiral-Filament Incandescent Lamps. 


The lamp expert of the Mackey's Electrical Lamp Company, 
Limited, recently called to show us a new type of lamp which 
his firm are about to put on the market. The lamp in question 


had а round bulb, and the filament was in the form of a double 


pia. A thin glass rod projecting upwards from the base of 
the lamp served ад a support for the upper looped end of the 


a. 


586 


THE ELECTRICAL ENGINEER, OCTOBER 16, 1908. 


double spiral filament, and, by holding it, prevented excessive 
vibration in thesame. The advantage of this form of filament 
is that the distribution of light is much more suitable for all 
lamps which are hung vertically downwards. With the ordinary 
form of filament, as shown in Fig. 1, the nominal candle-power 
is given in a horizontal direction, and the distribution of light 
at other angles such as is shown in this illustration. Fig. 2 
gives the distribution of light from one of these lamps 
with spiral filaments now being introduced by the Mackey 
орат. In this case it will be seen that the maximum 
candle-power is given in the direction of the point of 
the lamp, and hence on all pendants this lamp will give 
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Fig. 1.— Diagram showing Distribution of Candle- power from 
Ordinary Filament. 


more light vertically downwards. This curve (Fig. 2) is taken 
fom a report by Prof. Silvanus Thompson on a lamp which had a 
clear glass globe. From this report we gather that the lamp had a 
mean hemispherical candle-power of 14°62, but, as is seen from 
the curve, it produced 22:5 o.p. in the axial direction. The 
mean spherical candle-p' wer of the lamp was 13:31. This 
independent test clearly hows the marked increase in the light 
in the axial direction due to the arrangement of the filament. 
Quite apart from the arrangement of this filament the new 
lamps will be of high efficiency, as they will be manufactured 
on lines dictated by long previous experience. It is claimed for 
these lamps that they largely do away with the need for a 


reflector. The best proof of this is to compare the light given 
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Fic. 2. —Polar Curve of Candle- power from a Spiral Filament Lamp. 


on a writing table by one of these lamps without a reflector with 
that given by an ordinary lamp with a reflector over it. 


The Union Electric Company, Limited. 


The above company invited a number of electrical engineers 
to visit their showrooms at 151, Queen Victoria-street, on 
Wednesday and Thursday last week, in order to inspect a 
number of new arc lamps, electric motors, and other engineer- 
ing appliances, which they are placing on the market. Through 
the courtesy of Mr. Justus Eck we were allowed a private 
view, whioh, although it deprived us of meeting the other 
friends of the company, affurded an opportunity of more close 
detailed examination. To deal with the eleotrio motors first, 
the direot-ourrent type are now standardised by the company 
for four different voltages—i.e., 110, 220, 440, and 500. With 
this range practically every voltage in use on supply mains 


- 


within the United Kingdom can be dealt witb, and motors 
supplied from stock. If, however, the delivery is not urgent, 
it is usually advantageous to have a special winding on the field 
magnets if the voltage varies much from the above standards. 
To meet the varying views of consulting engineers, no less than 
seven different speeds are standardised for each motor frame. 
This combination in conjunction with the three main types— 
i. e., open, semi-olosed, and completely closed—renders the 
economical manufacture of electric motors no light matter. 


ie * 
— 
ES 


Fic. 1.— View of а Bemi-Enclosed Motor by the Union Electric Co. 


The difficulty, as far as the last three variants are concerned, 
is simplified by the Union Electric Company by the ingenious 
method of ventilating the semi-enclosed motors. This we 
illustrate in Fig. 1. The air for ventilating the interior of this 
motor is taken in at openings under the two bearings while 
the hot air is discharged from an opening under the hood, 
which is seen in front of the eye-bolt. In this way a good 
draught of air is ensured bo'h over the commutator and through 
the armature. The natural inclination of the hot air to rise 
assists in keeping the armature cool, and it will be seen that 
the oold air is taken in at the lowest point of the case. The 
efficiency of cooling is such that the same size of frame, e' c., 
will serve for both the open and semi-enolosed types. In all, 


‘except the smallest of these motors, the terminals are com- 


pletely enclosed. Another feature in the motors is that of the 
design of the pole shoes. These are of laminated iron, and 
they are attached to brass rings, which go completely round the 
armature. In the two-pole machiue these shoes are rotated in 
order to get the correct lead for the fixed brushes. As a rule, 
these motors are designed to have about 15 per cent. field 
regulation at normal volts. A new feature in the way of small 
arc lamps was on view at the same time, and one of these 


о Ramen, — ш 


i 
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Fio. 2. —Small-Current Arc Lamp. Fig. 3. —Enclosed Arc Lamp. 

lamps is illustrated in Fig. 2. It consists of а small lamp, 
only 15in. over all, which will work most satisfactorily with 
two amperes. The lamp is of the enclosed type, and works 
with from 65 to 80 volts across the arc. In this way three 
lamps can be conveniently connected in series across 240-volt 
circuit, The white light from these lamps will render them 
of very great service for certain trades, such as jewellers, 
drapers, etc., and pirtioularly in those establishments where 
Jarge anita of light cannot be employed. They are designed 
for both indoor and outdoor working. Fig. 5 із a view of the 
latest type of enclosed arc lamp manufactured by this firm, but 
the greatest novelty was their new type of flame lamp, a 
description of which we must reserve until our next issue. We 
need only add that anyone who has to design a lighting system 
for a large workshop or factory, will find the more opportunity 
of judgment between the relative advantages of the different 
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arc lighting systems at the showrooms of the Union Electric 
Company in most other places. 


“ Permiol." 


The above is the name given to a new paint which is being 
introduced by the Permiol Manufacturing Company, Limited, 
Croft-street Works, Pendleton, Manchester. It is claimed 
that this paint does not contain any poison, such as is generally 
embodied in other paints, compared with which it is also 
50 per oent. lighter volume for volume, and therefore any 
given weight or quantity will cover a much greater surface 
than ordinary paint. Farther, that it possesses extraordinary 
acid-resisting qualities, and may be used with advantage for 
the protection of exposed metalwork, including trolley 
poles, eto. 

ee 


KEIGHLEY ELECTRICITY UNDERTAKING. 


Mr. J. M. Smyth, the borough electrical engineer of Keighley, has 
resented to his committee his report on the working of the electricity 
epartment for the past 12 months ended June 30, together with an 

abstract of the accounts. The capital account shows receipts amount- 
ing to £47,606, as against expenditure to the amount of £47,595. 
19s. 10d., leaving a balance in hand of £10. Oe. 2d. There is still 
an amount of £1,015 for which borrowing powers have been acquired 
but not exercised. Following we give an abstract of the revenue 
account for the year under review. 


Reoeipts £ 
Sale of current VP s aes cu mea ced Ese RE еы 2 1, 413 15 7 
Publio lm: ebore RE Rev ——— "€ 0 
Meter rents . . 2 CCC 85 0 3 
Rents received from Low Bridge site . . 57 10 10 
Sale of lamps and other apparatus 35 6 2 
Bundries e i 011 0 
Exitus £2,102 1 10 
n 0 

oal sis л урны» EEE КН ap TL pcc epi eras 269 19 2 
Oil, waste, water, eto 3Z3 . . 23 14 1 
Wages at ns 8 546 8 10 
Repairs and maintenance (generation ꝗ . 80 0 7 
Repairs and maintenance (distribution ꝗ . 8 5 
Attending to public lamps ....... ee ee . 98 17 9 
Interest to gas department for land e 275 4 11 
Rates and taxes . e 265 7 11 
Salary of engineer e eee 800 0 0 
r иаа р как ннн 95 0 0 
Stationery and iene FFC — 24 12 11 
General establishment charges 8 3 7 
Law charges ................ РТУ "—— nM 111 
mare E 1a Ux S Ee Qa OKAAN INERI 20 0 0 
Ooronation illuminations.............. . ã .. 16 0 3 
£1,935 19 6 


Thus the gross profit amounts to £168. 2s. 4d. 

The net revenue account shows a total of £3,955. 1s. 8d. on the 
debtor side, and a total on the creditor side of £2,104. 9s., leaving a 
deficit on June 30, 1903, of £1,850. 12s. 8d. To ascertain the loss for 
the year the engineer brings down the above total of £3,955. 1s. 8d., 
and deducting the deficit (which is included) brought from last year's 
net revenue account of £1,559, 15e. 8d., and also deducting the gross 

t from this year's revenue account of £168. 2s. 4d.—total, 

1,727. 188.—makes a loss for the year of £2,227. 3s. 8d. Again, 
the total loss from commencement of works to June 30, 1903, is 
£6,285. бв. 1d. To set against this loss the sum of 24,454. 13e. 5d. 
has been provided in the general district rate, and the difterence, 
amounting to £1,850. 12s. 8d., will be utilised from the sum of 
£25,905. 9s. 1d., provided in the present general district rate. This 
will leave 21,554. 16s. towards meeting the deficit of the current 


ear. 
7 In the тш items the figures in brackets аге for the year 
1901.2: number of 8-c.p. lamps connected at end of year (motors, arc 
and incandescent lamps, equivalent in 8 c. p.), 9,446 (5,707) ; number 
of units sold—private lighting 53,196 (29,177), motors 45,147 
(22,017), public lamps 39,378 (39,543), total 137,721 (90,737) ; 
maximum load on feeder cables in kilowatts, 120 (115); capacity of 
dynamos at end of n vet 440 kw. (440 kw.); statutory maximum 
price unit, 8d. (8d.) ; prices charged—private lighting 5d. (5d.) ; 
power 24d. to 13d. (24d. to 13d.) ; public lampe £20 per lamp per 
annum (£20 per lamp per annum); average price obtained per unit 
private supply 8:464. (5°39d.), public lampe 2:92d. (2 91d.) ; average 
price obtained on total revenue, 5°66d. (5:184.); number of con- 
sumers on June 30, 135 (92); number of public lamps on June 30, 
24 (24) ; number of motors on June 30, 37-125 h.p. (12=64 h. p.). 
With regard to the revenue account, it із noticeable that there is a 
small gross profit of £168. 2s. 4d. this year instead of a deficit of 
£461. 7s. as in 1901-2. The inorease in the number of units sold is 
also noticeable, being equal to 51:8 per cent., and the increase in 
revenue is equal to 49:5 per cent., but there is only an increase of 
4°75 per cent. in the working expenses. By this means a considerable 
reduction has been made in the works cost per unit sold. The receipts 
from the sale of electricity, however, are as yet much too small to 
pay all charges, including interest and sinking fund, and the net 
result for 1902-5 is a deficit of £2,227. 3s. 7d. There is no doubt, 
concludes Mr. Smyth, that the starting of the traction supply and an 


increased day load in the shape of motors will go far towards bringing 
the undertaking to the self-suppo stage, and it is advisable that 
every encouragement should be offered to motive power consumers, 


SALFORD ELECTRICITY ACCOUNTS. 


Below we give а full abstract of the accounts of the 
Salford Corporation electric lighting undertaking for the 
year ended March 51 last. The capital expenditure during 
the year amounted to £102,247. 

REVENUE AOCOUNT. 
Expenditure. £ 


2. 


Dr. 8. d. 
Generation of electricity — fuel, eto . 5,905 19 8 
Oil, engine- room stores, eto. . 1,068 7 1 
Wages at generating station sso 2,440 5 1. 
Repairs and maintenance—buildings ........................ 580 10 11 
Machinery, eto... . . . . . . . . . . . . f . . „ 1,365 8 10 
Distribution of electricity—salaries and wages 679 1 2 
Commission on sales . . 2 45 1 1 
Repairs of mains, transformers, meters, eto 2,214 11 11 
Ohange of voltage: lamps, switches, cables, wages, ete... 2,681 6 11 
Repairing and trimming of public lampe ..................... 637 5 5 

ре ЕЕЕ У 215 14 4 
Rates and taxes, etc. ...... Р ТТИ 1,591 15 2. 
Management ехрепзез—вајагіев................................. 1,587 15 5 
Printing, stationery, stampe, and advertising... 58119 6 
ie o evi бе ses aE EAR ARR CRY RASNON KS 260 8 2 
Feese—procuration of loan . . 2. 99 1 6 
Travelling expenses . 2 . 51 6 0 
Special charges 4% e ~- 4215 6 

£21,876 18 6 
Balance carried to credit of profit and loss account ...... 24,044 10 2 
£45,921 3 8 

Or. Inoome. £ sd. 
Sale of current—general consumers ....... FFF 15,456 14 7 
Tramway traction... .. . ...... . . . . . 28,086 19 0 
Public lighting. ͥ ——————— ee ОДД: ОД 
Charges for lampe . —€— o ule dde 1088 3 2 
Rental of meters ................................................... 298 8 2 

46,474 5 3 
Less discounts and allowances ........................... 1,254 6 9 
45,219 18 6 
Motor hire, eto FCC 145 11 5 
45,565 9 11 
F ffff/ö» анны [EN ELO a 180 0 0 
Bale of scrap cable 2 2 €— 577 15 9 
£45,921 5 8 

PROFIT AND Loss ACCOUNT. 

Dr. Expenditure, £ sd. 
Balance at debit, March 31, 1902 .............................. 15,214 17 9 
Interest on mortgage loans, less income ta. . ...15,921 11 5 
Interest on deposit O ; 110 5 
Instalment on pr blic works loan . 194 0 0 
Contributions to sinking fund ................................. 11,857 5 1 
Bank interest (£729. 10s. 2d.), less transferred from 

redemption fund account (£245. дв. 114.) ............... 484 7 3 

£39,663 11 11 

Or. Income. £ sd 
District rate subsidy—deficiency at March 31, 1902 ...... 15,214 17 9 
Surplus—gross profit for the year . 24,044 10 2 
Balance, March 51, 1905 —deficiency to balance.sheet .. 2,504 4 0 

£39,655 11 11 
BALANCE-BHEET. 

Dr. Liabilities. £ ad 
Mortgage enn... E PET ege eoa Eau aves 472,429 15 4 
Sundry creditors—outstanding trade accounts ............ 9,255 8 5 
Due for interest on loans 2,834 6 6 
Deposits for securing electric current. 250 5b 4 
Balance due to the bank 12,995 1 4 
Balance of assets ................................................... 16,712 19 10 

£514,475 14 9 

Cr. Assets. | 2 8. d. 
Lands, buildings, and plant . . 242 054 2 1 
Feeder cables and laying same, eto . 154,655 14 7 
Consulting engineers’ feeeee s . ẽ . 3,888 7 9 
Laying mains and serviced, eto— y.. . 65,551 11 9 
Motors on hire METERS 1,850 14 4 
Transformers, t.. 8 6 0 5 2 690 16 6 
Meters and ind cators ; less depreciation, £1,076. 8s. 44, 4,534 12 2 
Electrical instruments, etw tEIt . ãẽ . 915 2 10 
Stocks on DANG , Ола надева 8,254 11 2 
Sundry debtors.,, ............ CCC TENE 32,367 1 7 

£514,475 14 9 
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PORTSMOUTH ELECTRIC LIGHTING ACCOUNTS. 


Below we present abstracts of the above accounts for 
the year ending March 31 last, the capital expenditure on 
which date amounted to £218,446. 


REVENUE ACCOUNT. 


Dr. Expenditure. £ s. d. 
Coal or other fuel . 9,932 17 2 
Oil, engine-room stores, cet . 1,021 16 2 
Wages at generating station . 1561 9 9 
Repeirs and maintenance......... . .............................. 2,578 9 11 
14,894 13 0 

Less received for old material 45 18 1 
14,848 14 11 
Repairs, eto., of їпаїйв............................................. 179 17 4 
Repairs of transformers, metera, eto. ........................ 898 4 2 
Repairs—distributing station 18 11 9 
Attending aud repairs of public lampe, eto 1,532 18 4 
Rents payable AC m 15 8 0 
Rates and taxes 1,059 16 7 
Cur Wee 1,737 0 5 
Salary of collector ._............................................ 126 18 1 
Stationery and printing ......................................... 134 11 10 
General establishment charges .............. .................. 416 15 9 
Compensation, insurances, eto . 508 1 0 
Bad debts written off (less amount provided last year)... 31 15 0 
New workshops account (less amonnt provided last year) 97 1 7 
Total expenditure 2. 21,203 5 9 
Balance carried to net revenue ассой@п........................ 14,079 2 0 
£35,282 7 9 

r. Income. £ #. д. 
Sale of current at 44d., less allowances . 28,128 7 10 
Sale under comtract ....................... . A Serre 84 0 
Pablo ЕТОЙ о ининиз рЫ aa 5,111 8 0 
eff ⁰ uvae PU Ead 55 14 0 
Rental of meters, etc. .......... FFC C E Lid 1,417 10 9 
Sale and repair of arc or iucandescent lamps .............. 67 2 0 
Sale and repairs of other apparatnn s. ͥ 329 4 6 
Rents receivable ......... ...................................... 41 410 
Part fees from pupils ............................................. 6 5b 0 
Charging aeeumulators ......................................... 13 7 2 
ТС ²· ood н ный e on bae euo ар 50 5 8 
£35,282 7 9 

GENERAL BALANCE-SHEET. 
Dr. Liabilities. s. d 


£ s.d. 
Ospital account, less amount repaid (£11,470. 17s. 1d.)..184,189 18 7 
Amount advanced ! y treasurer, less amount repaid ...... 22,138 6 0 
Sundry creditors ........ "PU УКТОО ТЕО 2,683 16 7 


Reserve fund aeoount— balance at credit thereof 7,725 0 0 
Amount due to treasurer on revenue account 3,465 16 10 
Consumers’ deposit ассойп....................................... 387 14 3 
Amount carried forward from revenue account ............ 376 15 5 
edemption account— mortgages repaid, etc. ............... 12,117 16 4 
£255,085 2 0 

Cr. Assets. £ ad. 
Capital account . T€ 218,446 011 
Stores on һапд...................................................... 2,011 17 9 
Motors in cd ß e. 1,781 0 8 
Sundry debtors for current..................... eene 10,619 18 6 
Other debtors and unexpired insurances ..................... 226 4 2 
£233,085 2 0 

STATEMENT or ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. апїїз................................ 2,646,415 
Public lamps q 439,876 
Quantity told 4 By contract ..................... 1,880 | 1,998,507 
Private consumers by meter. 1,547,851 

Quantity used on work 150,250 
Quantity used for magnetising current ........................ 198,791 
ERR used for motor-generatorse .............................. 96,089 
otal quantity accounted forUUUU U 2,454,451 
Quantity not accounted ſo s 4 12,038 
Total maximum supply demanded (kw.)........................ 1,862 


Number of public lampe : 264 arcs, 107 incandescents. 


AYR CORPORATION TRAMWAYS. 


Messrs. R. Craig and Fred. Ooutts, the convener and manager of the 
Ayr Corporation tramways respectively, have presented to their 
committee their first annual report on the working of the tramway for 
the 12 months ended May 15 last. The following are some particulars 
of the year's running: cars miles run, 538,049 ; units used. 356,893 ; 
units per car mile, 1;cost per unit, 1:39d. ; passengers carried, 5,201,586; 
average passengers per car mile, 9:52 ; times population carried, 100; 
working expenses per car mile, 5:04: total expenses per car mile, 
9:01; traffic drawings per car mile, 9:85; total drawings per car mile, 
10:11; average fare per passenger, 1'05 ; aversge number of miles run 


per car, 21,003. А large addition has, during the year, been made 
to the car-shed, accommodation for another eight cars having been 
provided, and a new store has been built, the old une being turned into 
a messroom for the men. The workshops have been removed into the 
new building, where a light overhead crane has been erected, and 
& large turning lathe suitable for turning the tyred wheels has 
also been added. During the year six cars and one combined water- 
ear, snow-plough, and track cleaner have been added, so that there 
are now 16 double-decked cars—10 of the reversed staircase type, 
seated for 57, and six of the ordinary staircase type seated for 59, and 
опе water-sar. The paint work of all the cars was touched up and 
revarnished during the winter, and the whole equipment has been kept 
in first-class state of repair, six cars having been re-wheeled with tyred 
wheels, which have been found more suitable than the chilled wheels 
supplied with the cars. On May 19, 1902, the Burns Monument 
section, which measures 1 mile 5 furlongs 5 chains, was opened, giving 
a total mileage of 5 miles 5 furlongs 5°48 chains, of which 2 miles aud 
7°71 chains is double line ; or in all, 7 miles 6 furlongs 3°19 chains if 
measured as single track. Up to the present very little hae been done 
to the permanent way, but as several portions of the paving were 
showing signs of wear, three men have now been put on this work. 
The overhead construction has been kept in a good state of repair, 
апа undergoes a most thorough and г inspection, which accounts 
for the very few breakages in it, none of which have delayed traffic 
more than a few minutes or caused accident. The earliest workmen’s 
cars to and from Prestwick are very poorly patronised in winter, but 
those running to the Monument have, on account of the construction 
of the Dunure and Maidens Light Railway, been bringing in a fair 
return all the year round. 
Following we give an abstract of the accounts. 


REVENUE ACCOUNT. Per 
Ex penditure. car mile. £ в. d. 
Power expenses—electric energy 1'34 1,884 6 6 
Traffic expenses—wages of motormen and con- 
duet ðᷣ ТОНЕ ЕА 1°42 1,997 410 
Wages of inspectors ....................................... 12 170 17 0 
Cleaning and oiling can РРР 55 518 0 3 
Lighting e vea quie еы нв 06 839 18 2 
Cleaning, salting, and sanding traok.................. 05 8014 11 
Fuel, power, light, and water for de pot... . 07 102 15 1 
iir T 05 49 15 0 
Miscellaneoun s eee — 9 4 2 
See... ные FFC 04 67 9 7 
Hite of pun eee oa press eri si 01 14 4 3 
General expenses—salary .............................. .. 16 229 3 4 
Auditor's fes. ret ore eoen ec S tu 210 0 
Chamberlain’s fees CC 01 25 0 0 
Rent of eee бл 03 50 5 5 
Wages of clerk's and office expenses 08 118 2 6 
Lighting public road ee . . 08 45 8 9 
A è ÄMAMA 0. 12 167 11 1 
Oolttity v BD 12 16112 5 
Property and income {ах................................. 15 216 7 6 
f cident dees E o ROV T '01 16 10 0 
Printing and stationery ................................. 705 74 8 5 
Fuel and light for office ................................. — 10 8 9 
Legal ex pense 5 — 1 6 6 
Accident assurance (third party risk) 09 125 0 2 
Employere’ liability assurance — 8135 0 
Fire inzuran e 4 d eem 80 01 15 17 9 
Mien. Ioa X eR eorr rene 08 115 4 2 
Repairs—track and roadway ........................... 05 55 4 6 
Electrical equipment of line ........... ............... 05 611510 
BülldiBpa: ооо ³⅛ðͤ Ku ĩðV2t̃ĩ eroi rU ax Ind — 2 0 5 
Workshops, tools, and sundry plant .................. 05 41 0 3 
, 1 c 148 15 Б 
yell. RT 49 4257 4 9 
Electrical equipment E U—UU 306 9 10 
27,214 9 4 
Balance carried to net revenue account 6946 4 4 
£14,160 15 8 
Revenue. £ d 
Traffic revenue—passoDger8 _................................... 15,775 18 0 
jou Me 17 19 5 
Sundry revenue — parcels .......................................... 51 10 11 
,,,, ß РКЫ ЫЕ 186 16 0 
Rent of workmen в houses . . 80 61 
Interest on deposit receipt uplifted ........................... 112 2 6 
£14,160 15 8 
BALANCE-SHEET. 
Liabilities. £ s.d. 
Mortgage account. bf 68,958 3 9 
P Tubs once Toby SS CUN ere drea 8 1,781 14 10. 
Sinking: LONG icici ла наз e 225 9 3 
Surplus — contributions from revenue for instalments of 
mortgage debt гераій ......................................... 824 12 4 
271,790 0 2 
Assets. £ s. d. 
, н ———— 70,887 011 
Sinking fund on deposit 1есеїр&............................... — 225 9 5 
Stock in hand Mc 528 12 0 
Balance due by bank on open асоойцп&........................ 548 18 0 
£71,790 0 2 


The total capital expenditure to date amounts to £74,220, 
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LEGAL INTELLIGENCE. 


ACETYLENE GAS AND ELECTRIC SMELTING COMPANY. 


In the Vacation Court last week before Mr. Justice Bucknill, Mr. 
Byrne moved, in the matter of the Acetylene Gas and Electric 
Smelting Company, Limited, on part of certain persons to rectify the 
register by removing their names. 

Counsel said that the names of the persons on the part of whom he 
moved were inserted without any justification whatever. The company 
was carrying on business, and the applicants had been put upon the 
register, and, of course, responsibilities were being incurred. The 
company, he understood, did not now appear, but his clients had 
done all they could to bring them up to the scratch. 

His Lordship pre the applicants were entitled to the order. 

Judgment accordingly. 


— 


THEFT OF ELECTRICITY. 


On Saturday, at Marlborongh-street, Léon Guerin, 36, and Louise 
Jones, ББ, two French restaurant keepers, of 25, Frith-street, Soho, 
were charged with stealing electricity from the Metropolitan Electric 
Supply Company. 

Mr, Muir stated that a man named Bonnet, the cook at the 
restaurant, asserted that Guerin used regularly to disconnect the wires 
passing through the meter and connect them outside the meter with 
another piece of wire, so that the electricity passed through the wires 
outside the meter and was not recorded. Bonnet made an appoint- 
ment with the men from the prosecuting company, who saw the 
wire-tapping process by means of the added wire. Guerin had pre- 
viously told one of their men that he had been an electrician on board 
a ship. 

rem Bonnet, the cook, corroborated counsel's statement. 

Mr. Newton submitted on behalf of Jones that she was an unedu- 
cated woman of 55, ignorant of electricity and such modern inventions, 
and did not know what was being done. 

Mr. Muir said there was no wish to press the charge against the 
woman. 

Mr. Plowden thereupon discharged her, and committed the man 
for trial. 


SPEED OF TRAMCARS. 


Át the West London Police Court ou Friday, the third hearing of 
the adjourned summonses taken out by Mr. Moflat Ford against four 
drivers of electric tramears in West London for exceeding the Board 
of Trade speed limit of 10 miles an hour, came before Mr. Rose. It 
was stated that the Board of Trade had now consented to nominate 
an independent expert, and that if the magistrate would adjourn tho 
case until Oct. 51, the speed trials could take place before that date 
in time for the matter to be finally decided then. 

Eventually the Court agreed to an adjournment till Oct. 51. 


COMPANIES’ MEETINGS AND REPORTS. 


ELECTROLYTIC ALKALI. 


The annual meeting of the shareholders in this Company was held 
at Liverpool on the 8th inst., Mr. C. C. Connor presiding. 

The Chairman said the smallness of profit for the past year was 
accounted for by the conflict betweeu foreign and English manufac- 
turers of bleaching powder, resulting in a great depression of prices. 
He regretted that the results shown were not more satisfactory. 
The results, on the other hand, did not show any loss of capital, 
and on that circumstance they must be congratulated, considering 
the state uf business. The small profit made was due to causes 
over which the directors had no control. From the beginning of 
the current year and probably during the greater part of last 
December they had very low prices for their bleaching powder in 
the market. The price which ruled now was probably below the 
cost of production, and therefore there were very good reasons for 
anticipating a rise in price. So far as the Company was concerned, 
the directors were taking every precaution in establishing improve- 
ments, pointing to more economy in production, and even if prices 
should not rise they certainly should not lose any money, and in all 
probability they would show a better profit next year. 

The report was unanimously agreed to. 

Mr. T. D. Owen moved that the vacancias on the directorate caueed 
by the retirement of Messrs. J. A. Morice and William Thomson be 
not filled, and that the number of directors be reduced to six. 

After discussion, the proposition was eventually carried by a large 
majority. 


ULSTER ELECTRICAL POWER DISTRIBUTION. 


A meeting of the shareholders in this Company was held at the 
registered office, 1, Lombard-street, when Mr. W. L. Preece, O.E., 

tner of Sir William Preece, K. O. B., whose firm, in conjunction with 
Mr. L. L. Macassey, are engineers to the scheme, was in attendance, 
and explained very fully as to the sites he had visited in Ulster for the 
proposed power and light stations at the intended distributing centres. 
As Mr. Preece will be engaged in Ulster on the scheme for the next 
week, it was decided to hold the next meeting of the Company at 8, 
Queen Anne's-gate, Westminster, on 21st inst., by which time it was 
expected Mr. Preece's preliminary survey would be completed. Pro- 
grees was reported respecting the Bill to be laid before Parliament 
next session for the carrying out of the scheme. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The report of the directors for 1902 states that the plant was taken 
over from J. G. White and Co., Limited, the contractors, on Sept. 22, 
1902, and the directors are pleased to state that its апп has been 
very satisfactory, and the reliability of the sappy of power well 
demonstrated. Although power was supplied to the Kalgoorlie Electric 
Tramways, Limited, at an earlier date, the transmission linea to the ' 
mines were not in use until November, 1902. Despite the fact that 
only a few consumers were connected prior to. Dec. 31, the difference 
hetween receipts and expenditure in Western Australia for the whole 
year is a debit of only £682. The units sold in October, 1902, were 
62,000, while in July last 153,745 units were sold, each month between 
those dates, save one, showing an increase. From the many applications 
and enquiries recsived from probable consumers the directors had 
hoped to be in а position to state that all the power available hed 
been contracted for, but regret that owing to the depression in the 
West Australian market for the past two or three years having caused 
many of the smaller mines, which were working at the time of the 
inauguration of the plant, to cease or curtail operations, and that the 


larger companies contend the price for power is somewhat higb, less 


than one-half of the power available has so far been definitely sold. 
Negotiations are going on, and, as new contracta are constantly being 
made, it isexpected the plant will be fully loaded within a few months. 
To enable an official quotation for the shares to be applied for, the 
Stock Exchange Committee require certain alterations to be made in 
the articles of association, and an extraordinary general meeting to 
follow the ordinary general meeting has been convened to give effect 
to the requirements. The directors recommend that the items charge 
to general expenditure during construction to Deg. 31, 1902, be 
carried {о capital account. 


NORWICH ELECTRIC TRAMWAYS. 


The report of the directors for the year ended June 30 shows that. 
the gross earnings of the Company amounted to £33,833. 8з. 7d., and 
the working expenses to £24,204. 14s. 1d., leaving a gross profit for 
the year amounting to £9,628. 14s. 6d. То this have to be added ths 
amount brought forward from last year of £824. 3s. Ба. (after having 
paid 2 per cent. on Oct. 22, 1902, or £4,840 and placing to reserve 
account £974. 103. 9d.) and £1,209. 16s. 7d., interest received from 
the Corporation in final settlement of account, making а total of 
£11,642. 14s. 6d, Deducting from this the sum of £2,640, being 
4 per cent. interest on the Company's outstanding mortgage debentures . 
to June 30, 1903, there remains a profit of £9,022. 14s. 6d. The direc. 
tors recommend that a dividend of 24 per cent. be paid on the Company’s 
shares for the year ended June 30, 1903, which would absorb £6,600, 
and that a sum of £1,209. 16s, 7d. be placed to reserve account, the 
balance of £1,212. 17s. 11d. being carried forward. The reserve account 
will then be increased to £2,184. 78. Ad. A comparison between the gross 
receipts for 11 months to June 30 and the receipts for the same period 
ending June 30, 1902, shows that there was an increase of £497. 15s. 4d., 
notwithstanding that the first months have shown a falling off of over 
£1,000. The working expenses for the same period show an increase 
of £699. 2s. 9d. The average cost per car mile was 5°43d. The 
average receipts per car mile were 7:761. The number of car miles 
run was 1,045,901, and the number of passengers carried 7,175,420. 
Taking into consideration that the weather was again exoeptionally 
bad during the spring and summer months, it is fairly satisfactory to 
think that the ivi end can be increased, whilst the reserve is sub. 
stantially increased and the balance to be carried forward is larger than 
last year. Both the permanent-way material and the track have been 
maintained in a state of satisfactory efficiency. 


NEW COMPANIES REGISTERED. 


Cross Electric Engineering and Manufacturing Company, 
Limited.—Oapital, £4,000. Objects: To adopt an agreement with 
А. Н. Sparks and W. F. Carter for the aequisition of the business 
carried on by them as manufacturing electricians, and to carry on the 
business of electricians, manufacturers of and dealers in all kinds of 
electrical machines, engines, instruments, and appliances. Registered 
office, 106, Murray-street, New North-road, Hoxton. 

Hemsworth Electricity Supply Company, Limited (78,733).— 
Capital, £6,000. Objects: to acquire from the Rev. О. Leteux and 
С. Hodgson the benetit of а certain contract entered into by them (as 
trustees for this company) with R. J. Nicholson, and to carry on the 
business of electrical or mechanical engineers, etc. Registered office : 
b, Bank-street, Hemsworth, near Wakefield, Yorkshire. 
|: Blake-Morscher Electrical Ore Separator Syndicate, Limited 
(78,722).—Capital, £10,000. Objects: to adopt an agreement with 
Н. С. Callahan, to investigate the validity of the patents and the 
efficiency of the process and mechanism therein referred to. Registered 
office: 20, Oopthall-avenue, E.C. 


APPOINTMENTS VACANT. 


Cable Jointer, Erith, 45s., Oct. 24. 

Shift Engineer, Reading, 36s. per week, Oct. 16. 

Arc Lamp Trimmer, 30s. per week. See advertisement, 

Switchboard Attendant, Fulham Borough Council, 25s., Oct. 23, 

Assistant Electrical Engineer, Oldham Corporation, £100 rer 
annum, Oct. 20. 
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Clerk, Kirkcaldy Corporation Electricity Works, 30s. per week. 
See advertisement. ' 

Lecturer, South-Western Polytechnic, Manresa-road, Chelsea, 
S. W., 12s. 6d. per night. See advertisement. 

Distributing Assistant for the Poplar Borough Council. Salary, 
£120 per annum, Applications to Mr. L. Potts, Council's office, 
117, High-street, by Oct. 17. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Canterbury.—The Town Council invite tenders for electric cable. 

Luton.—The Guardians invite tenders for lighting the new tramp 
wards by electricity. 

Crewe.—The Town Council require tenders for wiring the proposed 
municipal buildings for electric light. 

Nelson.—The Corporation invite tenders for a 400-kw. engine and 
dynamo, by Oct. 19. See advertisement. , 

Lisbon.—The Public Works rper require tenders for the 
public electric lighting of Macao, Tenders by Oct. 21. 

Leeds —The City Council invite tenders for one or two complete 
sets of steam or electrically-driven surface condensing plant. Tenders 
by Oct. 17. 

Army Contracts.—A notice from the Secretary of State for War 
referring to tenders for annual supplies will be found in our adver- 
tisement columns. 

Bray.—The Urban District Council invite tenders for jet condenser 
with steam-driven pump, to deal with 4, 500lb. of exhaust steam per 
hour. Tender by Oct. 19. 

Pietermaritzburg.—Tenders are invited by the Natal Govern- 
ment Railways Electrical Department for additional plant for the 
power station at Pietermaritzburg. 

Dudley.— The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. See advertisement. 

Swansea,—The Corporation invite tenders for the supply, delivery, 
fixing, and connecting of ducts, troughs, cables, wires, atreet boxes, 
etc. Tenders by Oct. 31. See advertisement. 

‘Transvaal Colony.—The Chairman of the Tender Board, Pretoria, 
requires tenders for installing and working the electric lighting of 
Potchefstrom for about five years. Tenders hy Oct. 30. 

Munera.—The Municipality require tenders for installation and 
working of electric lighting. Particulars may be obtained from the 
Secretary of the Ayuntamento of Munera, province of Albacete, Spain. 
Tenders by Oct. 28. 

London —The Directors of the Metropolitan Railway Company 
invite tenders for the erection of a repairing shed and shops for 
electric rolling-stock at Neasden. Specifications, etc., after 5th inet. 
Tenders by 19th inst. 

Kilmarnock,—The Electricity Committee have agreed to extend 
the time for receiving tenders for the bricklayer and mason's work in 
conneotion with the proposed new generating station tramcar shed at 
Kilmarnock until 21et inst. 

Bridgend.—The Guardians invite tenders for wiring the work. 
house. Specifications may be seen at the office of Mr. P. J. Thomas, 
architect, Bridgend. Tenders to Mr. R. Harmar Cox, clerk, Union 
Offices, Bridgend, before 17th inst. 

Wolverhampton.—The Corporation invite tenders for the supply, 
delivery, and erection of surface condensing plant and oil separators, 
to deal with 15,000lb. of steam an hour. Tenders to Electrical 
Engineer, Commercial-road, by Oct. 19. 

Kilmarnook.—The Corporation invite tenders for the supply, 
delivery, and erection of three Lancashire boilers, engines and 
dynamos, overhead hand travelling crane, storage battery, and 
switchboard, by Nov. 18. See advertisement. 

Blackpool.—The Corporation invite tenders for the supply of arc 
lamp carbons for the ensuiog year. Specification, etc., may be 
obtained on application to Mr. Charles Furness, borough electrical and 
tramway engineer, Electricity Works, Blackpool. 

London, 8.W.—The London County Council invite tenders for the 
supply, for one year from Jan. 1, of electrical fittings, etc. Forms of 
tender may be obtained on application to the Olerk of the Oouncil 
(Stores Branch), 19, Charing Cross-road, W.O. Tenders by 26th inst. 

Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 51, 1905, to Seorétariat de 
la Municipalité Fraucaise de Shanghai. Particulars may be obtained 
cum l'Office National du Commerce Extérieur, Rue Feydeau, 3, 

aris. 

—The Corporation invites tenders for the supply, 
delivery, and erection of а motor-driven booster. Specification may 
be obtained from the Borough Electrical Éngineer, Newport-street, 
East Stonehouse, Devon. Tenders before noon on Oct. 24. See 
advertisement. 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Each car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 

Todmorden.—The Corporation invite tenders for one Lancashire 
boiler, two steam dynamos and balancer booster, two feed pumpe and 
one injector, economiser, surface or jet condenser, switchboard and 
instruments, storage battery, cable work, and overhead hand crane, 
Bee advertisement, 


West Ham.—The London County Council invite tenders for the 
supply and erection of (a) engine, dynamo, switchboard, etc., and 
(by electrical wiring, mains, and fittings required in connection with 
the installation of electric light at the Abbey Mills pumping station. 
Tenders by Nov. 3. 

Leicester.—The Tramway Committee invite tenders for erection 
of two district car-sheds, offices, and all other buildings and works 
in connection therewith. Specifications, etc., may be obtained at 
the office of Mr. E. George Mawbey, M. I. C. E., Town Hall, Leicester. 
Tenders by 23rd inst. 

Salford.—The Tramways Committee invite tenders for the installa- 
tion of electrio light at their central car depót in Frederick-road, 
Pendleton. Specifications and plans may be obtuined from the 
General Manager, Tramway Offices, 52, Blackfriars-street. Tenders 
by 5 p.m. on 19th inst. 

Halifax.—The Tramways and Electricity Oommittee invite 
tenders for (a) 750-kw. continuous-current dynamo, driven direct 
by horizontal engine; (b) two 9ft. by 30ft. Lancashire boilers ; 
(c) high-tension three-phase cable, etc. Tenders to Mr. Keighley 
Walton, town clerk, by Oct. 21. 


East Barnet.—The Urban District Council will receive proposals 
for carrying out the provisions of their electric lighting order within 
the Council’s district. Further particulars upon application to Mr. 
Henry York, the Council's surveyor, Oouncil Offices, Station-road, 
Now et. See advertisement.in last issue. 


Johannesburg.—The Municipality require tenders for gas gene- 
rating plant or for steam generating plant and for gas motors or 
steam motors, with electric generators and accessories. Particulars 
may be obtained from the Town Olerk, Johannesburg, or from Messrs 
Mordey and Dawbarn, 82, Victoria-street. Tenders by Oct. 19. 


Aberdeen,—The City Parish Council invite tenders for electric 
light wiring, telephones, bells, etc., of new poorhouse to be built at 
Oldmill. Plans may be seen and schedule of quantities obtained at 
the offices of Messrs. Brown and Watt, 17, Union-terrace. Tenders to 
Mr. C. B. Williams, 20, Union-terrace, Aberdeen, by 12 noon on 19th 
inst. | 

Bradford.—The Guardians invite tenders for the electrical ongi- 
neer’s work for the erection of a hospital pavilion at the uaion work- 
house, Horton-lane, Bradford. Specifications, etc., may be seen and 
bills of quantities obtained on application to Mr. Fred Holland, 11, 
Parkinson’s-chambers, Hustlergate, Bradford. Tenders by 9 a.m. on 
26th inst. 

Leeds.—The Markets Committee invite tenders for an electric lift 
to the hotel. Specifications may be seen and bills of quantities 
obtained upon application to the architects, Messra. Leeming and 
Leeming, FF. R. I. B. A., Victoria House, 117, Victoria-street, West- 
minster, S. W. Tenders to Mr. W. J. Jeeves, town clerk, Town Hall, 
Leeds, by 12 noon on Oct. 19. 

Beokenham.—The Urban District Council invite tenders for the 
electric wiring of houses in their district under a free wiring scheme. 
Specitications, etc., may be obtained from the consulting engineer, 
Мт. Reginald Р. Wilson, 66, Victoria-street, Westminster, or 
Mr, John A. Angell, surveyor, Council Otfices, Beckenham. Tenders 
by 4 p.m. on Nov. 9. See advertisement. 


Swansea.—The Corporation invite tenders for (1) laying of 
permanent way, including rail bonding ; (2) rails and fisuplates ; (3) 
steel tiebars, bolts, and nuts ; (4) points, crossings, cast-steel curved 
rails, and special work; (A) overhead electrical equipment; (В) 
ducts, troaghs, cables, wires, section and other boxes, etc. Tenders 
by Oct. 31. See advertisement in previous issue, 


Salford.—The Tramways Committee invite tenders for the supply 
апа delivery of planing, turning, boring, drilling, grinding, millin 
screwing, punching, and shearing, and wood-working machinery, 

wer hammer, shafting motors, etc., at their central car depót, 
Frederik road, Pendleton. Specifications, etc., cau be obtained from 
the са Manager, 32, Blackfriars-street, Salford. Tenders by 
Oct. 19. d 

Harrismith (South Africa).—The Тозуп Council invite tenders for 
the following electrical machinery and accessories f.o.b. and alter- 
natively erected in Harrismith, Orange River Colony, South Africa : 
two water-tube boilers and one 25-kw. and two 80-kw. steam alter- 
nators, with ejector condensers, switchboards, pipework, and other 
accessories. Specifications, etc., may be seen and obtained at the 
offices of Messrs. Mordey and Dawbarn, 82, Victoria-street, West- 
minster, S. W. Tenders to Messrs. Webster, Steel, and Oo., 5, East- 
India-avenue, Leadenhall-street, London, E.O., by noon on 19th inst. 


Great Western Railway.—The Directors invite tenders for the 
supply of telegraph instruments, telegraph apparatus, copper wire, 
G.P. wire, etc., telegraph ironwork and tools, telegraph drysalteries, 
electric light carbons, incandescent electric lamps, iron rivets, bolts 
and nuts, etc., fishplates, and bolts and nuts for permanent way, and 
telegraph poles and yellow pines, etc., from Dec. 1 next to Nov. 30, 
1904. Samples, etc., may 5 seen from 6th to 15th inst., at the office 
of the Stores Superintendent, Swindon. Specifications, etc., may be 
obtained at the office of the Stores Superintendent. Tenders by 
19th inst. to Mr. G. K. Mills, secretary, Paddington Station, London. 
See advertisement in last issue. 


Bolivia.—The Director of Public Works to the Government of 
Bolivia is prepared to receive from British manufacturers, quotations, 
prices, catalogues, and pane matter, with discounts, shipping 
weights, &c., for the following materials: hydraulic power plant, 
piping, and turbines; alternating and direct current generators and 
motors; transformers and rotary converters; switchboards and 
measuring instruments; overhead trolley wire and fittings; third- 
rail insulators, plastic and copper bonds; hydraulic screw jacks and 
lifting tackle ; contractor’s plant and tools. All communications to 
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Mr. T. Olive Sheppard, A. M. I. C. E., director-general of public works, 
general manager of the Guaqui to La Paz Railway, La Paz, Bolivia, 
and sent by registered post either via New York or by Royal Mail 
steamers (W est India route) via Panama and Mollendo (Peru). 


RESULTS OF TENDERS. 


Gravesend.—The Council have accepted the tender of the British 
Westinghouse Company for a generating set at £994. 

Derby.—The tender of Messrs. Newton Bros., at £307. 17s., has 
been accepted for electric wiring the Reginald-street baths. 

Wolverhampton.—The Corporation have accepted the tender of 
Mr. Herbert Holloway, of Wolverhampton, for the construction of 
the permanent way for the proposed extensions at £33,964. 11s. 

Birkenhead.—The Corporation have accepted the tender of John 


Parry, 92, Oxton-road, Birkenhead, for cleaning and painting the 
poles and bracket arms in connection with the Corporation electrie 
tramways. 


Manchester.—Royce, Limited, Hulme, Manchester, have received 
the contract for lighting the premises of Messrs. I. J. and (+. Cooper, 
Limited, Dale-street, Manchester. The installation will consist of 
1,139 incandescent lights and 12 arc lamps. 

Horsham.—The Urban District Council have accepted the follow- 
ing tenders: Wheeler Condensing Company £1,095, for the erection 
of a ne ра! and cooling tower at the electricity works; 
Johnson and ips (approximately), £2,800, for cables for the 
extensions to the electric mains and laying feeders and certain dis- 
tributors. 

Liverpool. The tender of the Wheeler Condensing and Engineer- 
ing Company, 179, Queen Victoria- street, London, for the supply of 
condensing plant required for the first section of the new station at 
Lister-drive, for the sum of £11975, has been recommended for 
acceptance, subject to the approval of final plans and specifications, 
and to a contract to be prepared by the town clerk. 

Rechdale. —The Guardians have accepted the tender of the Henley 
Telegraph Company for alterations and additions to the existing 
switch board indi new cables in connection with the electric light at 
Dearnley Workhouse, subject to the consulting engineers being 
satisfied as to the sub-contractor for the switchboard work; also 
that the Local Government Board be asked to sanction a loan to meet 
the oost of the work. 

Fulham.—The Council have accepted the following tenders: 
Locket and Judkins for a supply of 1, tons of Welsh coal (No, 1 
Locket steam Navigation nuts) at 14s. 11d. per ton, and Charrington, 
Sells, Dale, and Co. for the supply of 2,000 tons of Shirebrook double- 
screened nuts at 13a. Bd. per ton; the Hardy Pick Company for the 
supply and erection of a clinker crushing and sifting machine for the 
sum of £675, subject to the work being carried out under the super- 
vision and to the satisfaction of the borough electrical engineer ; 
Windsor and Oo. for construction of sub-stations at £520. 


Aston Manor.—The Urban District Oouncil have received the 
following tenders for the complete overhead equipment of about five 
miles of tramways in the district : 


Dick, Kerr, and Co., Limited ................................. £5,155 14 6 
Brush Electrical Engineering Oompany, Limited, 

(&СбёрШ@ ), easet raene ³è K TE 4,742 10 7 
R. W. Blackwell and Co., Limited . 225 0 0 
G. Law (amended eere nnne . 6,555 16 0 
G. Trentham (amended) ....................... 5,819 4 6 
Е. W. Smith and Oo., Limited ... ....................... . 5,921 5 7 


London, S.W.—The following tenders have been received for the 
wiring of E new hall of the Royal Horticultural Society in Vincent- 
uare, S. W. : 


ational Electric Construction Company (асзеріва) L777 17 7 
G. E. Taylor and Qo, «ьон 8 6 810 0 0 
R. Dawson and Оо..................................55в......]...... 810 0 0 
Drake and Gorham UU ꝛ . 854 0 0 
Strode and oo ern . . 867 0 0 
Buchannan and Ourwen en . ã . 1, C80 0 0 
D. Watson and oA ꝛð²¹ seo 1,106 0 0 
Pearson and Oo. .......... — —— n dines 1,175 0 0 
Marryat and r.. 1,557 0 0 


Engineer's estimate, £790. 


Bootle.—The Corporation have received th» following tenders for 
the extension of the boiler-house at the electric light station, Pine- 


grove : 


Contract No. 1. 
J, and G. Обарреї o aceti ree enar ane на - £1,085 16 0 
J. Riddook (aceepted) i ẽ . 1,055 0 0 
rl! ³ / дары 1.175 0 0 
Hughes and Stirlinngggggzmh nu . q 1.140 0 0 
8. Webster Cp . 1,301 0 0 
J. Townson and Co. ................ FF 1.279 7 8 
Wellman Bro, эмезе ео вана оров нат 1,165 13 4 
P. McKinley .......... FCC — 1,306 8 7 
Р. To € АИ ————— 1,149 14 5 
G. Woods and Son Te — ——À—— 1,211 6 11 
Contract No. 2. 

J. and G. Chappell....... РА РРО SEE . 1,57 0 0 
J. Riddock (ac ted. . 1,231 0 0 
WM... 8 „225 0 0 
hes and Stirling. V 1,220 0 0 

. Webster C КОРЕЕ УЛУГ T Е РЫ ариет 1,300 0 0 
G. Woods and donn . . EAN 1,550 0 0 
J. Paterson and Son . . . sso 1,566 0 0 
S. Fowler 65 „644464 1,550 0 | 0 
Holme and Green "ИТИ „„ „ „„ „ „ „ „ „ „ „„ „ „ „ 6 66 522 bea 1,404 0 0 


Swindon.—The tender of Mr. A. J. Colborne, at £3,235 178. has 
been accepted for the erection of the car depot stores, shops, ete. ; 
also that of J. G. White and Co., Limited, for the construction of the 
permanent way for the tramways. Rails of British manufacture are 
to be supplied at an additional cost ef 4s. per ton, making а total 
additional cost of £138. | 


BUSINESS NOTES. 


TRACTION. 


Ayr.—The Corporation are raising а loan of £12,000 for tramway 
purposes. 

Maidstone.—Plans for the proposed light railway have been 
approved by the Urban District Council, 

Sunderland.—Plans have been accepted for the proposed new 
tramway offices, which are to cost 25,000. 

Salford.—The construction of the remaining lines of tramways in 
the Eccles borough is to proceeded with at once. | 

Rochdale.—At their last meeting the Town Oouncil sealed the 
contract for cars with the Brush Electrical Engineering Company. 

Dover.—An early meeting of the Town Oouncil is to be called to 
consider the question of instituting Jd. fares on the tramoars in the 
evenings. 

Thornhill.—The tramways company have informed the District 
Council that they cannot see their way to institute 4d. fares on the 
tramcars. 

Spen Valley.—The electric cars commenced running on the 
Gomersal and Birkenshaw section of the Spen Valley tramway system 
this week. . 

Devonport.—The Board of Trade have appointed an inspector, 
bnt а day has not yet been fixed for the inspeotion of the tramway 
extensions. : 

Scarborough.—The contractors for the laying down of the tram- 
ways in the town (Edmundson's Electricity Corporation) have now 
commenced the work. 

5 first section of the new electric tramways will be 
opened for traffic within a week or two. It extends between Victoria 
Park-road and Queen’s-road. | 

Warrington.—At the next meeting of the Town Council it will be 
proposed to proceed with the construction of tramway No. 7 from the 
termination of tramway. No. 6. 

Perth.—The question of appointing an engineer to advise the Oor- 
poration on the question of the tramway reconstruction will be discussed 
at the next meeting of the Council. 

Gosport.—The preparation of the plans for the reconstruction of 
the existing tramlines is proceeding, and no time will be lost when 
everything is ready in making a start. 

Leeds.—Some 245 electric tramcars аге run at present on the 
Corporation system. It is proposed to purchase more cars in order to 
meet the growing demands of the traffic. 

Blackburn.—The tramway extension from Witton to Oherry Tree 
has been formally passed by the Board of Trade inspector, Major 
Druitt, R.E., and opened for public traffic. 

Manchester.—The Corporation will promote a Bill in the next 
parliamentary session for powers to carry out extensions and other 
works in connection with the tramway system. 

Johnstone. —Operations are to be next month for the con- 
struction of the tramways. Promise is made that the line will be 
opened about the end of May next or in June. 

8t. Marylebone.—The Legal and Parliamentary Committee recom- 
mend the Borough Council to adhere to their previous decision against 
the construction of a surface tramway in Edgware-road. 

Morley.—Plans of the proposed tramways in the town, promoted 
by the British Electric Traotion Company, are in an advanced state, 
and will soon be submitted to the Council for their approval. 

Lastingham.—The Board of Trade have confirmed the Lastingham 
and Rosedale Light Railway (Extension of Time) Order, 1905, amend. 
ing the Lastingham and Rosedale Light Railway Order, 1900. 

Cardiff. — Application is to be made to the Board of Trade to allow 
increased speeds on the tramways. The question of ordering new cars 
for next summer's traffic has been referred to a sub-committee. 

Erith.—The District Oouncil have engaged Messrs. Hawtayne and 
Zeden to act as consulting electrical engineers in relation te the scheme 
of tramways for which perliamentary sanction has been obtained. 

Walsall.—The Town Council have agreed to а £2,346 on laying 
down new junction lines at Pleck Junction in Acus to facilitate inter- 
change of traffic between the Corporation and the company's lines. 

Bere Alston.—The Light Railway Commissioners have submitted 
to the Board of Trade for confirmation an order made by them 
amending the Bere Alston and Calstock Light Railway Order, 1900. 

Railway Electrification.—The conversion of the Manchester 
South Junction and Altrincham Railway from steam to electric trac- 
tion is under the consideration of the directors. An enquiry into the 
cost of such a scheme is being made. 

Belfest.—The Oity Oouncil have approved the scheme for the 
purchase and electrification of the tramway system at an expenditure 
of nearly £1,000,000. At a special meeting on Tuesday arrangements 
were made for promoting the necessary Bill in the next session. 

Dartford.—The Board of Trade have confirmed the Dartford 
District Light Railways Order, 1903, authorising the construction of 
light railways in Kent, from the River Thames near Greenhithe to 
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Dartford and Eynsford, with branches to Swanley Junction and to , 


Stansted. 


Lowestoft.— Reports on the working of the tramways continue 
to be eminently satisfactory. The Council have agreed to refer to the 
Tramway Committee the suggestion that arrangements should be 
made to enable the children of the borough to travel to school at 
half fare. 

Torquay.—The Town Council have definitely decided in favour of 
tramways, but have not committed themselves to anything further 
than to approve in principle the Dolter surface-contact system. The 
company owning this system intend to apply for parliamentary powers 
next session, 

Kirkoaldy.—[In view of the extension of the tramway system, the 
Tramway and Electric Lighting Committee are purchasing an addi- 
tional seven cars. The car.shed is to be extended and another 
500 h. p. generating set put down at the generating station, costing 
in all £9,800. 

Heckmondwike.—At the last meeting of the Chamber of Com- 
merce a letter, in „теру to a request from the last meeting for half- 
penny fares, was from the managing director of the Yorkshire 
(Woollen District) Tramways stating that for the present they had no 
intention of making any change. 

Crewe.—Heads of agreement have been drawn up between the 
Town Council and the promoters of the light railway scheme. The 
ratepayers, however, have decided by an emphatic vote that if a 
scheme of tramways is to be provided for Orewe, the Council shall 
undertake it in preference to a private company. 


He$wood.—At the monthly meeting of the Town Council the 
Tramways Committee reported that they had considered the suggested 
modification of the proposals for leasing the tramways to the Bury 
Corporation, and had decided that they could not recommend any 
modification of the terms originally agreed to. Negotiations have 
been broken off. 

Leith.—The Tramways Oommittee of the Town Oouncil have 
resolved to inspect the existing tramway system in the burgh and the 
routes upon which extension is proposed, with the view of incorporat- 
ing in the provisional order to be promoted by the Corporation next 
session a clause giving the Council power to work the tramways 
instead of leasing them toa company. 

Penarth.—A joint meeting of the Glamorgan and Cardiff County 
Councils and the Penarth Urban District Council has been held, at 
which Mr. Harpur (Cardiff borough engineer), Mr. Ellis (electrical 
engineer and manager), and Mr. Evans (engineer to the Venarth 
Council) were asked to prepare an estimate of the cost of the scheme 
for a tramway between Cardif! and Penarth. 


Islington —The Borough Council propose to call a conference of 
representatives from each borough aflected by the proposed reconstruc- 
tion of the London County Council's northern tramways for electrical 
traction, together with their respective town clerks and borough engi- 
neers, to consider the question of the system of traction to be adopted 
with a view to united action being taken in the matter. 


Worcester.—Complaini having been received of delay in laying 
down the lines for the electric trams, the Streets Committee have 
agreed to insist upon a strict observation of the law regarding the con- 
struction of the tramways and light railways, and intend to force 
compliance therewith, The city engineer is to be directed to see 
that the resolution is complied with, and to report any breaches 
thereof. | i 

Greenock.—The arbitrator in the dispute between the Corporation 
and the tramway company with regard to the point of time from 
which a charge for the supply of electricity for traction purposes 
should be made, and also to the price to be paid for а supply above 
500,000 units, has given his decision. It has not yet been made 
public, but it is understood to be against the Corporation on nearly 
every point. 

Musselburgh —It was intimated to the Town Council at this week's 
meeting that the engineers of the electric tramway scheme had nearly 
completed the details and estimates had been prepared. There was a 
remote chance of a start being made this month. The promoters 
were to fix upon a power-station site within a day or two, and there 
was to be a considerably greater oxtent of double lines than w 
proposed under the old agreement. l 

Plymouth.—Application is to be made for power to construct a 
light railway to Crownhill, also for a tramway through Garden-strect 
from Ebrington-street to Tavistock-road and a tramway from the 
Caprera Hotel to the boundary of the borough near North-road 
Station. An application will soon be made for sanction to borrow 
£1,300 for the alteration of the tramways in Old Town-street, conse- 
quent upon the street improvements. 


Derby.—In connection with the electrification of the tramways, the 
committee have arranged for Messrs. J. and G. White, Limited, to fix 
bonds of rails at 9d. each instead of the work being done by the Cor- 
poration themselves. With reference to the contract which has been 

laced for foreign rails, it was stated at the iast meeting of the Town 
Council that they would have had to pay £1,200 more for English rails, 
and the committee felt they would not be justified in doing so. 


Aberdeen. A further extension of the electric tramway system 
was inaugurated on Saturday with the opening of a line to Torry, 
which has now become a thickly-populated suburb of thecity. The 
new line passes along South Market-street from Guili-street, and 
crosses Victoria Bridge, which spans the River Dee. The extension 
has not yet been passed by the Board of Trade, but the members of the 
Town Council went over the route on Saturday, and the service of 
care was afterwards started. 


Yarmouth. —The statement of accounts for the year ended June 30, 
1903, shows that the traffic revenue has been £7,684; advertising, 


£152; total receipts, £7,736; traffic expenses, £2,286; power, 
£1,944; general, £923; repairs, £607; total working expenses, 
£5,760; interest and sinking fund, £1,960; total expenditure, 
£7,720; balance on the year's working, £16. The by-laws are to 
be so amended as to enable сагв to take up additional passengers in 
wet weather and on exceptional occasions. 


Newoastle.—The Tramways Committee recommend the Council to 
apply to Parliament in the next session for the necessary power to 
enable them to construct a tramway on Benton Bank-road, and to 
purchase the land for widening the road, as recommended by the city 
engineer. The estimated cost of the work is £9,910. On Wednesday 
a special meeting of the Town Council agreed to apply for powers to 
extend their tramway service on the outskirts of the city, and also to 
Blaydon, which is two miles distant. The estimated cost is £296,000. 


Ashton. —Lieut.-Colonel von Dono) has inspested the tramways in 
the town. According to the present arrangements the Ashton Corpora 
tion cars will not be run for some time on the Manchester-road length, 
as the city cars will be sufficiently numerous. Ashton will take the 
receipts within the borough, and pay the working expenses. In 
connection with the settlement with Stalybridge, the cost per car mile 
has been worked out at 8d. The length of track from the boundary 
at Cockbrook to the Stalybridge Town Hall is threequarters of a mile. 


Middlesbrough.—Another conference has been held of repre- 
sentatives of the Middlesbrough Corporation, the Urban District 
Council of Ormesby, and the Urban District Council of Normanby, 
at which Mr. Robert Hammond attended, and, as requested, reported 
on & scheme for the authorities concerned undertaking themselves 
the proposed very considerable tramway extensions. The conference 
decided that, having fully considered the scheme set forth in the 
report, it was a practicable one, and recommended the Councils repre- 
sented to adopt the same. 


Carlisle.—The tramways company propose to institute a parcels 
delivery service in connection with the tramways. "The company are 
prepared to accept the offer of the Corporation to supply electrical 
energy for traction purposes at a uniform charge of 1:64. per unit in 
eonsideration of the company running а 10 minutes' service of cars 
throughout the year, provided the Corporation reduce the minimum 
of units to be taken from 350,000 to 502,000 per annum. The General 
Purposes Committee, however, will recommend the Council not to 
amend the terms as suggested. 

Additional Traffic Returns.—Anglo-Argentine, £2,564 increase; 
Barcelona Ensanche y Gracia, £137 increase ; Barcelona, unchanged ; 
Brisbane, £74 increase (month of August, £11,736, increase £294) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £634 increase 
(month of September, £13,793, increase £1,517); Calcutta, £428 
increase; Cape Town (month of September) receipts £15,174, expendi- 
ture £8,503 ; Isle of Thanet Electric, £25 decrease; Mexico Electric 
(month of August), receipts £48,600, expenses £27,900; Pertb 
Electric, £169 increase ; Port Elizabeth (month of September), receipt: 
£3,730, expenditure £2,767. 

Pemberton.— With reference to the tramway reconstruction, the 
electrical engineer reported at the last meeting of the District Council 
that during the month good progress had been made with the electrical 
equipment in Ormskirk-road, the whole of the poles having been 
planted, all span wires erected, and the trolley run out and finished 
off as far as the section box at Union Bridge. Fairly good progress 
has also been made with the track work in Warrington-road, but the 
wet weather had been very much against this work. The new engines 
had not yet been under steam, owing to non-delivery of branch pipes 
from main ring to engines, but as there was no immediate hurry for 
this he was not pushing the makers. 


Edinburgh.—At a meeting of the Tramway Committee of the Town 
Council last week a report was submitted by Provost Mackie and Mr. 
James More, O.E., the Council's expert, оп the system in operation 
on the London County Councll's tramways at Kennington, by which 
electrically-equipped cars are taken over the cable lines. This, it was 
said, would be а feasible arrangement between Edinburgh апа Leith. 
Probably the above report was made out in ignorance of the decision 
which the London County Council have arrived at to abandon the 
present practice of taking the electric cars over the cable system for 
the reasons explained in our last issue. In view of the great trouble 
and inconvenience the arrangement has resulted in in London, we 
should not advise Edinburgh to try the experiment. 


Jarrow, —At the last meeting of the Town Council the Town Clerk 
read а letter from Dr. Spence Watson, stating that if the Tyneside 
Tramways Company failed to come to terms for an exchange of traffic 
with the Newcastle Corporation, they would be prepared to go to 
Parliament for running powers. A letter was also read from the Board 
of Trade, in answer to one from the Council, drawing attention to the 
danger to the public at level crossings in connection with the electrifi- 
cation of the North-Eastern Railway Company’s branch line, to the 
effect that the responsibility lay with the North-Eastern Railway 
Company, and they had no doubt that the company would acknow- 
ledge its liability. The railway company, in a letter upon the same 
subject, promised to do all that was necessary to protect the public. 


Tramway Contracts.—We are informed that Edgar Allen and 
Co., Limited, of the Imperial Stcelworks and Yorkshire Steel and 
Engineering Works, Sheffield, have secured, through the contractor 
(Mr. George Law, of Kidderminster), the contract for the supply of 
the whole of the cast-steel points and crossings and special work 
required in the reconstruction of the Gloucester Corporation tramways. 
They have also secured, through the contractors (Messrs, William 
Grittiths and Co., Limited), the contract for points and crossings and 
special work for the Worcester Corporation tramways, and from the 

ritish Electric Traction Company, Limited, the contract for points 
and crossings and special work for the reconstruction of the Birming · 
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ham and Midland Tramways. All the Worcester and Birmingham 
and Midland points are fitted with Allen’s Imperial manganese steel 
tongues. | 

Yorkshire Electric Tramways.—The Financial News says the 
prospectus is in private circulation in connection with the arrange- 
ments for the placing of the capital of the Yorkshire Electric Tram- 
ways Construction Syndicate, Limited, formed to acquire certain orders 
of the Light Railway Commissionors and tramway orders of the Board 
of Trade for the construction of light railways and tramways in York- 
shire. The capital of the company - is £280,000, consisting of 10,000 
ordinary shares of £10 each and 180 preference shares of the rather 
unusual denomination of £1,000 each. The directors are Mr. Н. 8. 
Leon, of 5, Throgmorton-street, and the Stock Exchange, Mr. 
Albert G. Kitching, and Mr. Ernest Schenk. The bankers are 
Messrs. Glyn, Mills, Currie, and Oo. in London, and Messrs. Beckett 
and Co. in Yorkshire; and the solicitors are Messrs, Ashurst, Morris, 


Crisp and Co. 

North Wales.—4A large gathering of Flintshire gentlemen was held 
at Chester on Wednesday to confer with regard to the application to 
Parliament during the coming session for powers to construct an elec- 
tric tramway connecting tho districts of Bagillt, Greenfield, Holywell, 
Halkyn, Northop, Mold, Buckley, Sandicroft, Queensferry, Shotton, 
and Connahs Quay The tramways will be worked on the overhead 
trolley system, and the route, which extends about 30 miles, and 
serves a district with a population of about 34,000, is circular. The 
cost of the scheme is cstimated at £9,600 per mile. It is proposed to 
erect a generating station in the area, but not if electrical power can 
be obtained from a generating station which is to be erected by the 
North-Western Electricity and Power Gas Company, which was 
incorporated by Act of Parliament during last session. It was decided 
to issue a prospectus. 

Camberwell.—At this week's meeting of the Borough Council the- 
Works Committee reported that the trenches made by the London 
County Oouncil during the work of reconstruction of the tramwaya for 
electrieal traction in Oamberwell New-road, Church-street, Peckbam- 
road, High-street, Queen's-road, and Old Kent-road have been repaired 
in a very unsatisfactory manner, and that the condition of the road. 
ways in many places is a serious source of danger to the traffic. The 
borough engineer has made several representations to the engineers of 
the London County Council without effect. Plaster casts of some of 
the worst portions of the roadways have been prepared and submitted 
by the borough engineer. The committee, being of opinion that the 
matter was of an urgent nature, have written to the London Oounty 
Council requesting that immediate steps be taken to reinstate these 
roadways to the satisfaction of the borough engineer. 


Portsmonth.—At a meeting of the Tramways Committee on 
Tuesday, the provision of covored cars was again discussed, but no 
decision was arrived at. It was felt that something should be done 
to obviate the nuisance caused by the flooding of the lines, and con. 
sequent dislocation of the traffic, and the chairman and vice-chairman 
were appointed to call on the borough surveyor with regard to the 
matter. The committee had also before it the introduction of automatic 
points, which would do awav with the point boys, but no decision 
was arrived at. It was felt that the sinking of a well at the power 
station would effect a conside-able saving. The water company’s 
charges last year amounted to £77. The matter was referred to a 
sub-committee to consider and report. It is stated that the Tramways 
Committee have refused to arrange through fares with the Horndean 
Light Railway, and that in consequence an interesting innovation will 
take place. The joint railway companies are arranging to run motor 
trains from Portsmouth to Cosham, branching off thence to the 
Horndean light railway. This will ensure a speedy through service 
from between Horndean and Portsmouth entirely independent of the 
borough tramways system. | 


Motor Omnibuses in London.—Speoulation has for some time 
been rife as to the non-appearance on the London streets of the service 
of electric omnibuses which was promised by the London General 
Omnibus Company some time ago. The reason for the delay appears 
to be a conflict with both the police authorities and the Local Govern- 
ment Board—the former because the new vehicles are said to exceed 
the prescribed height and width, and the latter on account of the 
regulation that locomotives on the highways weighing over two tons 
must not exceed a speed of five miles an hour. The first difficulty 
could probably have been 5 and satisfactorily settled but for 
the intervention of the Whitehall authority on the score of weight. 
To this suggestion the company urge several strong objections, one 
being that it is impossible to build а motor omnibus of less than two 
tons that would be remunerative to the shareholders. The vehicle 
with which experiments have been made weighs nearly five tous. 
Another obstacle is the speed question. The limitation to five miles 
an hour is looked upon as altogether unreasonable, and one likely to 
lead to police interference for obstruction sooner or later. "There at 
present the whole question rests, and we shall be interested to hear 
the sequel. 

Bolton.—At the last meeting of the Tramways Committee applica- 
tions for the position of assistant general inspector were received and 
considered, and the following were reserved for further consideration : 
Messrs. G. M. Atkinson, W. B. Ball, J. Burney, T. Edwards, C. Fowler, 
J. Hindle, F. Hartshorne, R. Salkeld, Wm. Smith, and W. Smith, all 
of Bolton. The committee then resolved that the services of Mr. C. C. 
Howard as traffic manager and otherwise under the department be 
determined on Nov. 11 next. It wasresolved that the report submitted 
of the special sub-committee as to the general management of the 
tramways be approved and adopted. This stated that subject to the 
control and directions from time to time of the Tramways Committee 
and the Council the chief care and management of the premises, 
rolling-stock, electrical equipment, etc., should be entrusted to an 
officer to be termed the general manager, who should have the chief 


conduct, charge, and responsibility of ell arrangements for the proper 
working of the tramways and traffic and control all officers and servants. 
For the performance of these duties the general manager is to have, 
and be subject to, such advice and services as might be reasonably 
requisite from the electrical engineer and the borough engineer. The 
commencing salary of the general manager is placed at £500. The 
borough electrical engineer will act as consulting engineer and general 
adviser to the tramways department. 

Huddersfield.—Below we are able to give some interesting par- 
ticulars of the revenue from the tramways undertaking for the six 
months ended Sept. 50 last, compared with the corresponding period 
of last year. The capital outlay to date amounts to £410,953. The 
total receipts for the period under review amounted to £34,672, or 
9:97d. per car mile, compared with 11:00d. last year. The miles run 
were 854,160, as against 626,031 in the corresponding six months. In 
giving the following items of expenditure, the figures in brackets show 
the cost in pence per car mile last yeac: Maintenance and repairs— 
rolling-stock, £3,067. 4s. Ad., or 88 per car mile (°91); engines and 
boilers, £302. 8s. 8d., ‘09 (-11) ; overhead equipment, £325. 8s. 9d., 
09 (09) ; generation of electricity, £1,598. 193. 8d., 46 (:46)—total, 
£25,294. 1s. 6d., 1:52 (1:57). Traffic—motormen, conductors, ete., 
£8,096. 3s., 2:55 (2°42); oil, sand, ete., £575. 118. 9d., 17 (-16) ; 
uniforms, £385, 58. Id., 11 (:06)—total, £9,054. 17s. 10d., 2°61 
(2°64). Maintenance of works—total, £88. 193. Id., 02 (°03). 
Maintenance of ways—total, £1,240. 5s. 9d., 35 (25). Manage- 
ment—total £727. 4s., 21 (28. Rents and taxes—total, £950, 
28 (56). Miscelluneous —£801. 16s. 1d., 15 (24); insurance (pro- 
portion), £567. 18s. Ad., 16 (°17)—total working expenditure, 
£18,425. 1з. 8d., 5°30 (5:54); gross surplus, £16,247. 118. Ad., 
4:67 (5:46). Interest on debt, £7,772. 7s. 6d., 2:24 (2:44); 
redemption of debt, £5,561, 1:60 (1°71)—total, £13,333. 78. 6d., 
5°84 (4°15); surplus, £2,914. 3s. 10d., 85 (1°31). Following 
we give a comparison of the working costs per car mile of the 
tramways undertakings in several of the large towns: Hudders- 
field, 5:504. ; Blackpool and Fleetwood Company, 7°34d. ; Coventry, 
6 63d. ; Dublin, 5:45d. ; Isle of Thanet Company, 6:85d.; Aberdeen, 
6:14d. ; Blackpool, 8:944. ; Bolton. 7:064. ; Burnley, 8°72d.; Dundee, 
700d. ; East Ham, 7°20d.; Halifax, 9:684. ; Liverpool, 7'13d.; 
Nottingham, 6:90d.; Rochdale. 7:67d.; Sheffield. 7°24d.; South. 
ampton, 7:904, ; Southport, 6:44d. ; Sunderland, 6:193. | 


Paris Metropolitan.—The Paris correspondent of the Finuncial 
Times Bays: '' According to all reports, the issue of £1,000,000 fresh 
stock in the Paris Metropolitan Railway Company has not proceeded 
so satisfactorily as might have been expected. So far as can be gathered, 
the shareholders have taken full чш of their privilege to subscribe 
the new issue, bat, on the other hand, there has been no rush on the 
part of the investing public to purchase ‘ Metro’ shares on the Bourse 
for the purpose of being able to subscribe to the new issue, which, be 
it recollected, was entirely reserved for existing shareholders in the 
company. Now, as the Metro’ shares are quoted at a considet- 
able premium, it naturally follows that those who have been able ёо. 
subscribe to the new issue will have made a very profitable deal, 
seeing that the new shares are offered at par. Ihe absence of 
any rush to purchase stock on the part of the investing public 
who are not already shareholders in the company must evidently 
be а source of considerable disappointment to the promoters of 
the company, at the head of whom is the well-known Belgian 
financier, M. Empain. The fact is that the issue, following as 
it does on the recent disaster, and on the mass of criticism 
to which the company has been subjected in the Press, could 
not have taken place at a more. unfavourable period. . . . It is 
fully anticipated that the total cost of the Metropolitan system, 
when completed... . will reach in round figures £20,000,000. The 
full mileage of the system when complete will be 464 miles. Of this 
mileage about 12 milea were open to traffic in 1902, over which 
62,122,000 passengers were carried.. Calculating at this rate, the total 
number of 1 to be carried over the entire system, when com- 
plete, would be 328,000,000 per annum. M. Felix Roussel, who was 
entrusted with the preparation of the municipal report on the Metro- 
prlitan Railway scheme, calculated that when complete not less than 
552,000,000 passengers would be carried over the system annually. 
At the lower figure, however, the proportion of the receipts accruing 
to the city would be £740,000 par annum, or considerably more than 
sufficient to cover the interest on the loans contracted.” 


Bournemouth.—Theo manager has presented to his committee his 
report on the working of the tramways undertaking for the year ended 
July 22 last. During the poriod under review, the total working 
expenses have amounted to £17,536. 7s. 11d., equivalent to 6°68d. per 
car nile run. This sum is exclusive of income tax and repayment оѓ 
loan and interest on same. The receipts from traffic have amounted to 
£54,252. Os. 7d., equivalent to 15:00d. per car mile, while receipts 
from other sources have brought the total up to £35,096. 103. 11d., 
equivalent to 13°33d. per car mile. The balance—namely, 
£17,760. 5s.—equivalent to 6°75d. per car mile, remains to meet 
income tax, repayment of loan and interest thereon, and to be set 
aside as reserve and depreciation fund, or for such other purpose аз 
may be decided ороп. The above working expenses are equivalent to 
about 49°39 per cent. of the income. This is a very low figure, which 
the manager is afraid will not he touched again, since renewals have, 
in some cases, been carried out at the contractors’ expense. The total 
number of passengers carried has been 5,969,418, the average receipts 
per passenger being 1°37d., and the total number of car miles run has 
been 651,885. During the year there has been a freedom from serious 
accidente, The total number of accidents of all kinds has amounted 
to 259, being made up of collisions with other vehicles, 145 ; accidents 
to persons, 81; miscellaneous, 15. This means that for 2,644 car 
miles one accident has occurred, while for each 1,000,000 passengers 
13 persons have met with accidents, many of which were of a very 
trifling nature, Following are some of the principal items of income 
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and expenditure: generation—salaries and wages, £1,033..13.; coal 
and other fuel, £2,932. бв. 8d.; gas and water, £253. Os. 6d.; 
5 and wages, £7,004. 1s. 11 id.; cleaning, £964. 
178. 7d.; oiling, £230. 198. 7d.; gas, £108. 88. 3d.; stationery, 
printing, etc., £1,031. 198. 6d.; rates (not yet proportioned) ; main- 
tenance and кеа, 21, 116. 8s. öd.; overhead system, £365. 
lls. 7d.; conduit i igen £589. 15s. 14d. Total traffic receipts, 
254,252. Os. 7d.; miles run, overhead system, 518,219:99 ; conduit 
system, 115,565"72—total, 631,885°71 ; average receipts from traffic 
per car mile, 15-00d. ; 55 carried, 5,969,418 ; average receipts 
per passenger carried, l'7d.; units generated for traction, 760,300 ; 
street-lighting, 64 961; station and shed, 12,227—total, 837,488 ; 
average units used per car mile run, 1:20. 


Darlington. —FProf. А. B. W. Kennedy has presented to the Tram- 
ways Oorhmittee a report on the alleged defective cement packing in 
the construction of the tramway track. The report reads as follows: 
In company with your sub-committee, my own engineers, and Mr. 
Connett, the engineer of Messrs. J. G. White and Oo., I examined 
three portions of the work, one which has been laid for 10 weeks, one 
for five weeks, and one for 10 days. In each case we had a rail moved 
80 that we could examine the material below it and at the side of it. 
The packing below the rails was in every case satisfactory, and in the 
10 weeks’ old work it was thoroughly hard. In the five weeks’ old 
work it had fairly begun to set, but was not hard; in the new work 
1% had excellent surface, but was still quite soft. The concrete in the 
margins, which I also examined, had hardly begun to set in the 
10 days’ work, and even in the 10 weeks' work it was still very little 
set, во that largo pieces could easily be broken by hand. From various 
indications which I mentioned to your committee, I have come to the 
conclusion that the cement used (whioh I may say had been repeatedly 
tested, and had been up to the specified quality) was of an exceptionally 
slow-setting kind, but there is every indication that the setting 
will be complete before the time when the tramways are opened, 
and in that case the work will be none the worse for the setting 
having been slow. At the same time the extreme slowness of setting 
is a distinct inconvenience, and I have given instructions that another 
make of cement, which will set more quickly, is to be used, and this 
is being done, Since I met your committee I have received from the 
steelworks manager to Messrs. Bolckow, Vaughan, and Oo. a letter 
about Oasebourne’s cement, which ie extensively used at Bolckow, 
Vaughan, and Oo.’s works, which I am glad to say corroborates my 
view of the matter. Mr. Richards gives various particulars, but the 
whole matter issummed up in his words, ' Very slow setting, but sets 
hard enough if given plenty of time.’ In any case, as I explained to 
your committee, the contractors have fall responsibility for the nature of 
the work, and have to maintain it for a year after it is taken over, 
and if any defects show themselves, either due to the slowness of 
setting or any other cause, the contractors are responsible and will 
have to make them at whatever cost.” Ourrent is to be supplied 
to the tramways at 13d. per unit. 


- London County Counoil.—At Tuesday's meeting of the London 

Oounty Council the Highways Committee reported that the recon- 
struction of the New Cross and Greenwich, etc., sections of the 
London County Council tramways was approaching completion, and 
зо soon as the working of these lines by electrical power was com- 
menced it would be possible to clear the remainder of the site at 
Greenwich required for the erection of the second portion of the 
generen station, as the use of the stabling premises now on the 
site could then be discontinued. The Council on July 20, 1902, 
approved an estimate to cover the cost of the first portion of the 
station, and contracts had been let for a part of this work. It was 
important that the erection of the remainder of the station should not 
be unnecessarily delayed, as the second portion of the building would 
be required in connection with the electrical working of some of the 
tramway extensions in the south as well as of a portion of the Council's 
(northern) tramways. They suggested, therefore, that they should be 
authorised to arrange for trial holes to be dug on the site, and for 
the drawings, specifications, estimates, etc., of the second portion of 
the station to be prepared. The necessary expenditure for this pur- 
pose would not, it was estimated, exceed £2,000. "They recommended 
that the estimate of £2,000 be approved. The ssme committee pre- 
sented the following report with reference to the northern trams: 
The Oouncil on July 7 last authorised us to prepare plans, specifica- 
tions, and estimates of cost for the reconstruction for the underground 
system of electrical traction of various sections of its northera tram- 
ways, and the construction of certain authorised lines in connection 
therewith, the total length of the old and lines referred to being about 
52 miles of single track. It appears to us to be desirable that the 
reconstruction of those sections which can be worked independently 
with through services of cars should be put in hand with as little 
delay as possible. We are advised that the following lines can be 
most conveniently dealt with in the first instsnce—namely : (a) Theo- 
bald’s-road terminus, vi: Olerkenwell-road, Old-street, Great East-rn- 
street, Commercial.street, and Leman-street, to near the London 
Docks; (b) Norton Folgate terminus, via Shoreditch, Kingsland- 
road, High street, and Stoke Newington-road, to Stamford Hill ; 
(с) Aldgate terminus, vic Commerocial-road, Commercial.road East, 
and East India Dock-roai, to Poplar; (d) Moorgate-street ter- 
minus, via Finsbury-pavement and City- road, to junction with Old- 
street; (z) Holborn terminus, vin Gray’s-inn-road, to junction with 
Theobald's-road; and (/) along Old-street between Great Eastern- 
street and Shoreditch. ‘The first three of the routes above indicated 
are of vonsiderable length, and in conjunction with the others form 
several main tramway routes on which through services can be run. 
Should our proposal be adopted by the Oourcil, the first effective 
steps will be taken towards the establishment of eae т services of 
electrical cars on the Oouncil’s (northern) tramways. The length of 
the tramways which we propose shall be first dealt with is about 22 
miles of single line, and it will be practicable for the whole of these 


to be worked from the Greenwich electricity generating station. If 
the reconstruction of these lines be 3 with at once, it will, 
probably, be possible to work them by electrical power immediately 
the generating station is ready, and this is a consideration of great 
importance in view of the advantage which will accrue from 
the introduction of electrical in place of horse traction in the 
crowded thoroughfares affected. e are not yet in a tion 
to present estimates of the cost of the work, as trial holes will 
have to be made at certain pue along the routes, in order to 
determine the depth available for the tramway conduits over railway 
and canal bridges, and the position of pipes, wires, and other obstruc- 
tions under the carriageway ; but so soon as the necessary preliminary 
investigations shall have been completed, we will report fully on the 
matter. The cost of making the borings referred to is estimated at 
£600, and we have to ask the Council to sanction this expenditure, 
for which we have requested the Finance Committee to submit an 
estimate. We recommend that the estimate of £600, submitted by 
the Finance Committee be spproved ; and that expenditure on 
capital account of that amount be sanctioned for carrying out the 
necessary 5 investigations in connection wi e reoon- 
struction, for electrical traction, of the first portions of the Council's 
(northern) tramways.” An interesting report was brought up show- 
ing the results of recent proceedings taken against drivers of vehioles 
for wilfully obstructing the tramcars. From June 4 to Sept. 3 no less 
than 18 proceedings of this character were taken, and it may be judged 
that the Council are justified in their action from the fact that con- 
victions were obtained in every case but one. The Highways Oom- 
mittee intend to bring ар reports on the subject from time to time. 
In а further report the Highways Oommittee asked for authority to 
spend £30,500 on the construction, for the conduit system of electric 
traction, of the tramway authorised by the 1900 Act, along St. John- 
street and St. John-street-road, to join the existing tramways in High- 
street, Islington. 

Wolverhampton.—At this week's meeting of the Town Council a 
long discussion took place on the Tramways Committee's recom- 
mendation that the remaining tramway routes in the town should be 
equipped on the Lorain surface-contact system, and eventually this 
Was 8 to. The committee presented a long report on the subject, 
from which we take the following extracts: ''The committee, as a 
whole, met and fully considered the question of communication with 
the outlying districts, with a view to thoroughly and definitely settling 
the matter. The routes to be dealt with are (a) Dudley-road ; (^) 
Willenhall-road ; (c) Wednesfield.road ; (d) Waterloo-road. . . . 
With respect to these routes your committee instructed the borough 
electrical engineer to present figures which would show the com- 
parative costs of equipping the lines, either on the Lorain surface- 
contact or the overhead system. . In addition to these figures, 
your committee had to consider, when coming to a decision as to 
which system to recommend to the Council, the following points: (1) 
tho fact that the Council had already decided on the Lorain system 
tor the Tettenhall, New Hampton-road, and Bilston-road lines ; (2) 
the question of a break of communication at the borough boundaries 
should the Lorain system be generally adopted ; (3) the difficalties of 
operating a dual system within one area; (4) in case the overhead 
system should be adopted, the neces-ity of equipping either Piper's- 
row and Bilston-street with the overhead system, in addition to the 
existing Lorain syatem, or else the expense of fitting all overbead cars 
with skate attachment ; and also (5) (though common to both systems) 
the question of whether single or double track should be laid down 
along the routes to be constructed. After thoroughly considering'all 
these questions your committee came to the conclusion, with but three 
dissentients, that the system to be adopted on the routes a, b, с, 
and d muet be the Lorain system, and aceordingly recommendations 
to this effect appear later on in this report. But your committee 
felt that they should also give in this report reasons for the conclusion 
at which they had arrived, and also make specific reconmendations 
with regard to the question of double or single track and as to the order 
in which the work of construction should be carried out. The most 
important objections to the Lorain system hitherto urged have been (1) 
the cost, and (2) the break in communication at the borough boundaries. 
First, with regard to the cost, refereace should be made to the detaile 1 
comparative statement of the borough electrical engineer, which shows 
the difference in capital cost and annual expenditure between the two 
systems, but this system, although it reseived due consideration from 
the committee, was largely overweighted by the fact that the Council 
had decided upon the Lorain system upon the Tettenhall, New 
Hampton-road, and Bileton-road routes, and consequently new factors 
had been introduced into the situation which would materially affe zt 
this monetary difference. [The comparative statement referred to shows 
the following figures: Dudley-road double line, cost of construction 
£19,812, or £2,691 in excess of the overhead system, and annual main- 
tenance £1,773, or £296 in excess of overhead ; Waterloo-road double, 
cost £15,578, or £1,684 in excess of overhead, and annual main 
tenance £1,397, more than overhead £126 ; Wednesfield-road to Heath 
Town, single, cost £12,882, or £956 in excess of overhead, aud annual 
maintenance £1,421, or £102 in excess of overhead ; Willenhall-road, 
single, cost £19,214, or £665 in excess of overhead, aad annual maiu- 
tenance £2,062, or £165 more than overhead. The total capital 
expenditure on the extent ions is estimated at £60,000.] The decision 
of the Council operated adveraely to the overhead system being intro- 
duced into the borough, inasmuch as the borough electrical engiue-r 
advises that should that system be adopted on any route within th: 
town, it would entail the necessi' y of either equipping Piper's-row aa · l 
Bilston-street with the overhead system, in addition to the existing 
Lorain 3ystem, or elee the expense of fitting overhead cars with skat: 
attachment. For, unless the cars were made interchangeable, addi- 
tional spare cara would have to be kept in the sheds to meet an 
emergency, in excess of what would be necessary if the 5 
were worked on one system. Besides this, there would be the many an 
important objections to the working of a dual system within one area of 
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control, and which are dealt with more fully in the borough tramways 
manager’s report, which is also appended hereto. „Again, referential 
treatment would be accorded to the better-class в and streets of 
the town to the detriment of the inhabitants living in the poorer 
districts, were the overhead system to be laid down in any part of the 
borough after the Lorain system had been adopted for the Tettenhall, 
New Hampton, and Bilston roads. On the other hand, should the 
Lorain system be adopted throughout, the necessity for the cars carry- 


ing two equipments, which would add materially to the amount of 


electric energy required to drive them, and the unsightliness and 
danger of the poles in some of the most important and crowded streets 
in the borough would be disposed of. Taking all these facts into con- 
sideration, your committee came to the conclueion that the difference 
in capital cost and annual expenditure between the two systems would 
be outweighed by the advantages to be gained by the maintenance ot 
one, and only one, system, and that the only possible policy is to 
extend the Lorain system throughout the borough. Secondly, with 

t to the question of break in communication at the borough 
boundaries, your committee had to consider whether the inconvenience 
of changing сагв was such a serious drawback as to involve laying down 
the overhead system, especially considering the fact that the Corpora- 
tion have no power to run outside the lines specified in the Wolver- 
RD eT Oorporation Act, 1899. This question could only apply to 
the Dudley-road and Willenhall-road routes. In settling the point, 
your committee had to gnide them the fact that on the Bilston-road 


the break in through communication has had no serious effects, as has 


been practically tested by the traffic returns, which have steadily 


increased. For instance, the increase of passengers carried during the 


month of August this year was 26,849 (equivalent to £192. 14s. 7d.), 


as compared with the same month last year, during the existence of 


the exhibition, as is shown in the following table: 
Receipts No. of 


Car miles Receipts. 
А рег саг passengers 
TB £ s.d. mile. carried. 
August, 1905......... 9,799 485 8 6 11:89 97,096 
August, 1902......... 6,487 292 13 11 10 83 70,247 
Increase ..... sees 3, 812 192 14 7 1°06 26,849 


To this argument should be added the important fact that it lies with 


the outside districta alone to determine that there shall always be an 
overhead car to meet a Wolverhampton car at the boundary, во as to 
minimise to the greatest extent possible the inconvenience consequent 


upon a change from one car to another. It is equally open to the out- 
lying districts to bring pressure on the British Electric Traction Com- 
pany to run through cars into Wolverhampton from Dudley, Bilston, 
and Willenhall. 
the Corporation some time ago made an offer to the company which 
would permit them to run through cars into Wolverhampton 
(by affixing skate attachments) upon terms to be agreed upon, and, 
failing ement, by reference to the Board of Trade, such terms 
acknowledging two broad principles—viz., that the Corporation must 
absolutely control its own traffic; and, secondly, thst they should 
take all earnings within the borough. Any other arrangement, by 


which a competitive system would exist, would be prejudicial to the 
It may be mentioned that 


financial interests of the undertaking. 
shelters will be provided at the termini of the respective boundaries. 
Should the Council adopt the resolutions contained in this report, 
your committee would then be open to receive proposals from the com- 
pany under the offer before alluded to, and to make such arrangements 
as might be found practicable and suitable. But, even if the com- 
pany do not 


avail themselves of their power in this direction, your 


committee feel that the inconvenience of changing from car to car is 
not so great, especially if the two systems run in conjunction with 
one another, as to involve the adoption of the overhead system, 
and the consequent extra expense and innumerable difficulties. 
Therefore, your committee decided that, from this point of view 
also, they must advise the Council in favour of the Lorain system. 
There only remains the question of single or double track to be dealt 
with. Here your committee have deemed it rather a question of engi- 
neering possibilities rather than from the point of view of policy. For 
instance, in the Waterloo-road and Stafford-road, although your com- 
mittee would rather have recommended that a double line of track 
should be laid down the whole distanze, and although a double line 
was scheduled in the Wolverhampton Corporation Act, 1899, they 
were confronted with the initial diffculty that, under part of the route 
over which a double track was projected, the gas company's 24in. and 
16in. mains are laid side by side, and the company's rights are pro- 
tected under Section 38 of the Tramways Act, 1870. Again, on the 
Dudley-road and Willenhall-road routes the thoroughfare is so narrow 
in places that much cost would be involved in buying property for 
widening: or failing such widening, great risk of danger and incon- 
venience would be incurred, and more delay would arise on double 
than on single lines. It should be pointed out that any alterations in 
track from the plana deposited to the Corporation Act, 1899, require 
the approval of the Board of Trade, and where there is a less distance 
than 9ft. біп. between the kerb of the footway and the edge of the 
outer rail, the consent of the frontagers. It may be mentioned that 
when the routes a, b, с, and d are ready for traffic the additional cars 
required to work them can be housed—and this whether they be on 
the Lorain or overhead system—by building an additional bay, as and 
when required, on to the existing car-shed at a cost of about £4,000. 
Your committee, therefore, have to make the following recommenda- 
tions : (1) That the Lorain surface-contact system be adopted on the 
орон ныч routes—viz., Dadley-road, Willenhall-road, Wednes- 
field-road, and Waterloo-road. [Memo.: Your committee are very 
anxious that the Wednesfield-road line should be extended to Wednes- 
field. It appears, however, that while such extension would only be 
а mile in extent, it would be necessary to obtain statutory powers. If 
the Oounci} are of opinion that this step should be taken, your 


is would be quite possible in view of the fact that 


electricity works, 


committee are willing to act in that direction. It appears that 
the Board of Trade do not grant provisional orders to local 
authorities for the extension of tramways outside their area, 
but the Corporation would have to proceed by way of a private 
Bil.] (2) at the tenders of Мт. Herbert Holloway, of 
Wolverhampton, for the construction of the permanent way on the 
above routes at the following sums be acoepted—viz.: Dudley-road, 
£11,582. 10s.; Willenhall-road, £8,700 ; Wednesfield-road, $7,482. 1s. ; 
Waterloo-road, £6,200. (3) That the plans now submitted by the 
borough engineer showing the above routes, and where it is intended 
to have single and double tracks respectively, be approved. (4) That 
the censent of the Poard of Trade be obtained where necessary to 
any alterations made under the authority of Section 28 of the Wolver- 
hampton Corporation Act, 1899, and that the town clerk be empowered 
to apply for such consent, and to give all necessary notices to frontagers 
if required, and to obtain their consents if and when neceesary. 
(5) That the routes above mentioned be equipped with the said 
system im accordance with the prices scheduled, to and the 
terms contained in the contract between the Corporation and 
the Lorain Steel Company dated July 26, 1901, subject, however, to 
such variation and modification as may be agreed y ps between the 
Corporation and the company; and that the said routes be con- 
structed and equip in the core order—namely, (4) Dudley- 
road, (b) Willenhall.road, (c) Wedneefield-road, (d) Waterloo-road. 
(6) That the Finance Committee be requested to raise all requisite 
moneys in such manner as they deem most advisable, and, if necessary, 
to raise Wclverhampton Corporation stock, for the purpose of defray- 
ing the costs, charges, and expenses of the works refe to in the fore- 
going recommendations. (7) That the town clerk be, and he is hereby, 
authorised to prepare the necessary contracts with the contractors of the 
permanent way and electrical equipment respectively, and also with 
Callender’s Cable and Oonstruction Company, Limited (so far as the 
Waterloo-road track is concerned), and that the corporate seal be 
affixed as and when required.“ The following is a report prepared 
by Mr. W. A. Luntley, the tramways manager. It runs: In 
my opinion, the introduction of a dual system of tramways in 
а town the size of Wolverhampton would lead to many difficulties, 
as, unless we kept а good number of spare cars for each system, we 
could ‘not properly cope with the traffic on holidays or y Pais times, 
such as bank holidays, race meetings, football matches, flower shows, 
etc. Ав ап example, take а race meeting (of which I understand six, 
occupying 13 days, are now held annually), when we should require 
the greatest possible number of cars, we could not take one car (or 
perhape two) off all the other roads during the rush in order to deal 
with the traffic, which could be done if one system only were in opera- 
tion, and consequently it would mean either robbing one or two roads 
of nearly all the cars for & time (which would certainly be unwise), 
or let the traffic go by default. Again, take a bank holiday. It 
is almost impossible to tell in what direction the majority of the 
people will travel ; consequently, if the cars were not interohangeable, 
it may be that we could not do justice to the heaviest traffic, on account 
of the cars we could spare on a certain route not being suited to the 
system of another road where they would be required. Also, on such 
days as these, there would be a big through traffic, say from Willen- 
hall-road, or Wednesfield, to Tettevhall, or maybe the racecourse, and, 
if a dual system is in operation, passengers would have to change cars 
in town. Of course, in the foregoing remarks I have only taken 
special days, but it must be remembered that such times will materially 
assist the tramway receipts here if properly looked after. On ordinary 
days, when traffic is normal, such inconveniences of working might 
not occur with a usual allowance of spare cars for each system.” А 
ratepayers’ meeting has а resolution strongly condemning the 
extension of the Lorain system to other parts of the town. 


LIGHTING AND GENERAL. 


Kingswinford.—The electric lighting has been started. 

Buokfastleigh.—The electric lighting was started on the 1st inst. 

Elland.—[It is expected that the electric current will be turned on 
by Oct. 17. 

Sale of Plant.—Particulars of a sale of complete electric lighting 
plant appear in another column. 

Southport. —The Electricity Committee have decided to discontinue 
the practice of supplying fittings. 

Hereford.—The Town Council] intend to apply for sanction to 
borrow £1,000 for electric lighting extensions. 

Wolverhampton.—The Council propose to undertake the electric 
lighting of private houses on the free wiring system. 

Pemberton.—The total units generated during the month of 
August were 15,001, and the total sold 11,250—a percentage of 76. 

West Bromwich.—An enquiry is to be held into the Town 
Council's sanction to borrow £12,217 for electric lighting purposes. 

Llandilo.—An enquiry has been held into the District Council's 
8 рш for sanction to borrow £1,508 for additional electric 
plant. 

Pontypridd.—The Reading Town Oouncil are lending the Urban 
pee Council £2,000 for purposes of electricity and tramway under- 

ings. | 

Carrickfergus.—The Urban District Council are in communication 
with the Belfast and North-East Ireland Electricity and Power Gas 
Company. 

Leeds.—The Corporation electric works have increased their outpu 
of current during the past 12 months to an extent equivalent to 40, 


8-c. p. lampe. 


Grantham.—The Mayor (Mr. William Hornsby, J.P., D. L.), i 
the presence of a large company, last week formally opened the 
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Farnham.—The Sir Hiram Maxim Electrica] and Engineering 
Company have withdrawn their intention to apply for powers to 
supply the district. | 

Indo-European Telegraph Co.—The directors have declared an 
interim dividend for the half-year ended June 30 last at the rate of 
5 per cent. per annum. 

North Shields.—A failure, now rectified, we understand, of the 
electric light has caused much inconvenience at North Shields and 
Tynemouth during the past few days. 

Chesterton.—The Cambridge Electric Supply Company have 
informed the Council that a cable will be laid in a month. The 
standard pressure had been fixed at 200 volts. 

Stourbridge.—The Council on Wednesday decided to adopt Mr. 
J. B. Olarke’s electric lighting scheme. Application is to be made for 
sanction to borrow £16,000, and Mr. Clarke їз to act as engineer. 

Weybridge.— The rector and churchwardens have issued a circular 
letter inviting subscriptions to meet the estimated expenditure of £170 
for carrying out a system of electric lighting in the parish church. 

Woodhouse.—The Council have decided to apply on or betore 
Dec. 21 for a provisional order to authorise the Council to supply 
electricity for public and private purposes within the urban district. 

Bootle.— With regard to the loan of £40,000 for electric lighting 
purposes, the Local Government Board have sanctioned the borrowing 
uf £38,750, but have requested further particulars with reference to 
the balance. 

Antony.—The town clerk of Devonport has informed the Parish 
Council that the Corporation would consider any proposal for the 
supply of electricity for lighting when they had obtained the necessary 
power to supply it. 

Manchester.— Owing to the failure of the electric power many 
hotels and other buildings were in darkness in- Manchester for about 
half an hour late on Saturday night, and the tramcar service was 
temporarily suspended. | 

East Barnet.—Several special meetings of the Council have been 
held, at which the subject of electric lighting was discusse 1. Letters 
from Finchley District Council are before the Electric Lighting 
Committee for consideration. 

Tonbridge.—The resident engineer in his last report states that 
13 applications for light (570 lights) had been reeeived since the last 
meeting. The total number of applications to date was 85, with a 
demand of 2,965 8-c.p. lamps. 

Bridgend.—The amended specifications of the architect for the 
lighting of the workhouse with electricity provide for six 32-c.p., 
69 16-c.p., and 50 8-c.p. lights, with 112 switches. Tenders for the 
installation of the light will be advertised for. 

Consett.—At the last meeting of the Urban District Council the 
Chairman said he expected to be able to make a definite statement 
respecting electric lighting next month, and he fully believed that by 
next season the district would be lit up by electricity. 

Gravesend.—Sanction has been received to borrow £9,102 for 
electricity works and £53 for dust destructor. These figures include 
the cost of the new generating set necessary to supply current for the 
workmen's trams, and for which such {таша are waiting. 

Kensington.—Notices have been received relative to proposed 
extension of mains from the Kensington and Knightsbridge Electric 
Lighting Company, the Notting Hill Electric Lighting Company, and 
the Brompton and Kensington Electricity Supply Company. 

Fulham. — The Council have adopted, on the recommendation of 
tbe borough electrical engineer, a scheme for replacing the electrical 
fittings in the town hall, as follows: large hall, £70; corridors and 
cloakroome, £67. 103.; small hall, £56. 4s. Ad.; offices, £20. 

Cardiff. —The instruction given to the electrical engineer to proceed 
with the electric lighting of Woodville-road and Splott-road as far as 
Walker-road as soon as possible has been referred back to committee, 
pending the receipt of the engineer's report on the whole scheme. 

Lowestoft.—Sanction has been received to a loun of £2,000 for 
purposes of electric lighting, repayable, with reference to the £1,000 
for the provision of the cables, in 30 years; and with reference to 
the £1,000 for the provision of meters, indicators, etc., in 10 years. 


Cheltenham.—The Lighting Committee are on the first six months 
£150 below half of the estimated expenditure for the year. Most of 
the items included in the proposed additional loan of £4.000 for 
electric lighting extensions have already been approved by the Council. 


Sheffield.—The proposed electric street-lighting in the neighbour- 
hood of the Penistone-road destructor is not to be proceeded with. 
The spare steam from the destructor was to be utilised for this purpose. 
The superintendent has been instructed to report in what other way 
the steam should be utilised. 

Middlesbrough.—The revenue derived from the Corporation’s elec- 
trical undertaking during the last month was £645, against £571 in 
the corresponding month last year, and the cost £369 against £248. 
The electrical engineer, Mr. Taylor, has been instructed to prepare 
specifications for extending the plant at tbe electric lighting station. 

Crook.—The Urban District Council have accepted an offer from 
Messrs. Pease and Partners to provide eight additional lights, with 
wires, poles, and lamps, all complete, and fix the same in such positions 
as the Council may direct, and to supply current for lighting at the 
rate of 35s. per year for each 16.c.p. lamp in operation, and 458. per 
year for each 32-c.p. lamp. 

Camberwell.— The County of London and Brush Provincial Elec- 
tric Lighting Company, Limited, are about to commence the execution 
of the following works: laying electrical conduits along the side of 
Tyrrell-road from Barry-road to the end of Tyrrell.road, also across 
Tyrrell-road at end of road, in each case опе 2in. low- tension pipe, and 
construction of a transformer box in Burbage-road, 


Barton.—At the last meeting of the Guardians it was stated that, 
comparing the cost of gas lighting with the cost of the electric light 
installed a year ago, a saving was effected of about £40 per annum. 
By extending the electric lighting to the old infirmary a further sam 
of £30 per annum would be saved. The Electric Lighting Sub- 
Committee were instructed to report on the matter. 


Dublin.—Mr. P. C. Cowan, chief engineering inspector of the Local 
Government Board, is holding a protracted enquiry into an фр 
tion of the Corporation for loans of £48,000 and £8,238. 17s. for the 

urpose of defraying extra expenditure in connection with the electric 
ighting scheme for the city. This amount includes expenditure for 
carrying out wood paving, asphalting, and concreting works. There 
A a further application for £28,500 fcr electrical works in the Olontarf 
istrict. 

Stafford.—The electricity output for August shows a decrease of 
36:8 per cent., and for September a decrease of 27:9 per cent. But if 
the supply which one firm took last year, and which has now ceased, 
is left out of the reckoring, it will be seen that the private consumers 
show an increase of about 50:17 per cent., which must be considered 
satisfactory. With regard to the provisional order an enquiry is to be 
чин ee which the advisability of extending the cables will be 
considered. 


Ballymoney.—Meoesrs. Roweliffe and Co., Westminster, have 
informed the Council that it is their intention to apply on behalf of 
a syndicate for powers to erect electricity and power gas generating 
stations and lay mains for the supply of electricity and power gas 
through the manufacturing portions of the counties of Antrim, Down, 
Armagh, and Londonderry, and asking the help and co-operation of 
the Council. It was decided not to oppose the syndicate in their 
undertaking. | 

Epsom.—The Rural District Council have agreed to favourably 
consider the application of the Surrey Electrical Power Distribution 
Company for consent to the granting of a provisional order to supply 
electrical energy in the parishes of Cheam, Ouddington, and Ewell on 
the basis of the Wallington order, the company undertaking to make 
the same terms as regarded the price of electrical energy supplied to 
pee consumers and for public lighting as they had made with the 

utton Council. ' 

Bermondsey.—The Borough Council have resolved to issue a 
standing order that the electrical engineer make such conversions of 


gas lamps to electrical lamps in the side streets as the extension of the 


distributing mains will allow. The following new charges have been 
adopted for power supply: 2d. per unit up to 10,000 units per annum, 
134. per unit between 10,000 and 20,000, 144. per unit between 20,000 
and 30,000, and for quantities over 30,000 units a special rate would 
be quoted on application. 

Aberdeen Poorhouse.—Mr. J. Е. Marr, 29, Union-street, Aber- 
deen, has been recommended as the consulting engineer in connection 
with the installation of the electric light at the new poorhouse. It 
has been decided to place four groups of three 16-c. p. lamps in the main 
approach to the poorhouse ; two of three 16-c.p. lamps in the north 
entrance ; three of three 16-c.p. lamps in the east avenue around the 
children's block ; and three of three nds lamps in the avenue 
leading from the main approach to the hospital. 

Spalding.—At the last mectiug of the Urban District Council the 
question of electric lighting was discussed. A private compauy intend 
to apply for an electricity supply provisional order, and the Council 
were advised they could not successfully resist the application unless 
they applied for a provisions! order themselves, The Council, how- 
ever, as the owner of the gasworks did not wish to do this, and they 
also objected to a private company installing the electric light. 
Eventually the whole matter was reforred to the Gas Committee. 


Malton.—The Urban District Council are in trouble with the 
Northern Counties Electricity Supply Company, with whom they 
have practically an agreement for the lighting of the district. The 
latest grievance is that the company propose to place thei: generating 
station outside the area, and the Council object probably because they 
might later on have difficulty in buying the same. The Council 
endeavoured to induce the Board of Trade to force the company to 
place the works within the area, but could get no redress from that 
quarter. 


Stock Exchange Settlements.—The Stock Exchange Committec 
have appointed Oct. 21 special settling day for Oriental Telephone and 
Electric Company, Limited, 50,000 6 per cent. cumulative preference 
shares of £1 each, fully paid. Nos. 1 to 50,000, and have ordered 
the said securities to be quoted in the official list. Application has 
been made to the committee to appoint a special settling day in and 
to grant a quotation to Charing Oross and Strand Electricity Supply 
Corporation, Limited, 40,000 ‘‘City Undertaking ” 44}per cent. cumula- 
tive preference shares (1903) of £5 each, fully paid. 


Gloucester Electrical Exhibition —An electrical exhibition will 
be held on Nov. 16, 17, 18, and 19 in the Guildhall. We learn that 
the exhibition will include primarily : (1) any device which can be 
used for the purpose of consuming or carrying carrent, or any fitting 
conuected with such a device ; (2) any other electrical apparatus, such 
as telephones, etc.; (3) any machine or other apparatus showing some 
application of electricity. No motor over 8 kw. will be allowed in 
the building. Motors up to 5 kw. will be supplied at 220 volts, motors 
over 5 kw. at 440 volts. Current at a pressure of 220 and 440 volts 
will be supplied to each stall if required. Exhibitors will be charged 
14d. per unit for current, and the amount will be measured by meter, 
or by arrangement covered by payment of a lump sum. 


Newry.—Messrs. Rowcliffe and Co., Westminster, intend to apply 
on behalf of а syndicate for parliamentary powers to erect electricity 
and power gas gencrating stations and laying mains for the supply of 
electricity and power gas throughout the district, comprising about 
1,600 square miles in the manufacturing portions of the counties of 


` for the first time last week for a limite 
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Down, Antrim, Armagh, and Londonderry. This is the old electric 
scheme for Newry revived in another name, which was talked of about 
a year ago. Tho matter is before the Gas Committee of the Urban 
District Council. 


Coventry.—An enquiry has been held into the Town Oouncil’s 
application for sanction to borrow £5,000 for the purchase of electric 
motors to be let out on hire. The sum of £2,000 has already been 
spent in this way, and the results have proved satisfactory. Consumers 
of energy for lighting are to be allowed to pay for their energy either 
6d. per unit for the first hour, 53. per unit for the second hour, and 
ld. per unit for the third and all subsequent hours, or at a uniform 
rate of 44d. per unit, provided that either syatem be adopted for a 
period of at least 12 monthe. | 

Tiverton.—The Town Council have decided to accept, subject to 
the Board of Trade and the Local Government Board’s approval, the 
offer of Frank Suter Company, London, to instal electric light for 
£9,990, and for an additional £500 to work the undertaking for three 

ears, being responsible for the maintenance, sinking fund, and 
interest, but taking all the receipts earned: The maximum price per 
unit chargeable to private consumers is to be 6d., and the minimum 

. The firm have promised to use all materials of British manu- 
facture, except the dynanios, which were to be made by the Helios 
Company. ^ 

Worthing.—At the last meeting of the Town Council it was stated 
that the electric lighting account was exceedingly satisfactory. For 
the first time since the electric light was established the committee 
suggested that there would be no need to apply for а grant in aid. 
The light was being taken very well, and they found that £186 more 
had been received this half-year than had been anticipated. The 
estimated income was put at an exceedingly moderate figure, while on 
the other side all expenditure had been allowed for, and £300 had 
been put aside this half-year for interest that did not really become 
due in this half-year. 

Rugby.—The Urban District Oouncil have зар Ке the laying of 
the electric light cables. Au arrangement has been made to erect 
engines of the Willans type of dynamos on the premises of the British 
Thomson-Houston Compeny, who undertake to ran them and supply 
the expert supervision at а certain price per unit. As, however, this 
machinery is not quite ready, the company have arranged to supply 
the current from their own generating plant, and it was switched on 
time. For the present con- 
sumers will be allowed to use the current free of charge. The price 
will eventually be 54d. per unit. 

Ealing.—The number of electric lamps applied for during the 
vacation this year amounts to 2,896, and represents 117 new con- 
sumers, the number connected during the recess being 112 for 2,497 
lamps. These figures, compared with the applications during the 
recess last year, show a very decided advance, the figures then being 
48 new consumers with 1,854 lamps. The number of consumers who 
made (шыде during this recess was nearly 2) times as many as 
last. There аге now on the books 1,615 consumers, the number having 
doubled ina little over two years. The committee have authorised 
main extensions for connecting 47 houses in varjous streets. 

Battersea.—Mr. S. A. Lovick, of Walssll, has been appointed 
canvasser to the Lighting Committee at а salary of £2 per week and 
commission. Messrs. Potter and Oo. have been asked to continue the 
boring of the artesian well at the central electric generating station 
from 400ft. to 450ft. previous to testing, having regard to the fact 
that they have only just reached the best water-bearing strata at 
579%. The price is 17s. 6d. per foot inclusive, provided hard chalk 
is not struck. The charge for the supply of electrical energy for 
motive purposes is to be altered, after the Christmas quarter's readings 
of the meters have been taken, from 2d. per Board of Trade unit with 
rebates to 134. per unit without rebates. 

Macclesfield.—The Town Council have agreed to the following 
notice of motion for the quarterly meeting of the Council on Nov. 9: 
"That a committee be appointed as a standing committee of the 
Council and be designated the Electricity Committee, and that the 
duties of such committee to be dealt with (1) all questions respecting 
the installation of electricity in the borough for lighting and power 
purposes ; (2) applieations for the consent of the Council to Bills or 

rovisional orders for the construction of tramways within the borough ; 
5) applications for the consent of the Council to Bills providing for 
the distribution of power gas and electricity in the borough, and that 
the acts and оеша of such committee be subject to confirmation 
by the Council." 

Erith.—The Electric Lighting and Tramways Committee have 
instructed the surveyor to erect a temporary structure showing the 
design and size of the proposed kiosk for a transformer station in 
Erith-road, Belvedere, and the committee will inspect this Өр 
structure before deciding upon the erection of a permanent bui ding. 
'The committee have come to the conclusion, with regard to the break- 
downs in the transformers supplied to the sub-station at Messrs, 
Oallender's works, that the British Electric Transformer Company 
were responsible for the delivery of the transformers and for the delay 
in the completion of the switchgear. They have recommended that 
the Council to not admit the claim, amounting to £39, made by the 
British Electric Transformer Company for repairs to the transformers, 


Ayr.—The last report by the burgh electrical engineer (Mr. Roland 
Marshall) states that during the past month the various departments 
of the works have run satisfactorily. Some Nernst lamps are on order, 
and they will be erected in different parts of the town immediately on 
their arrival. The erection of а small sub-station in Blackburn-road 
isin hand. The maximum load for the year so far was reached on the 
Friday of the race week between 8 p.m. and 9 p.m., and amounted to 
443 kw., as against 373 kw. last year. In connection with this it is 
interesting to note that the tramway load reached its maximum at the 
game time—viz., between 8 p.m. and 9 p.m. The units generated 


during the race week, fiom 14th to the 20th inclusive, amounted 
to 22,996 units, as against 22,098 last year, being an increase of 
898 units. | 

Liskeard.—The Rural District Council have referred to their 
solicitor an application of the St. Neot China Olay Company for 
шырыл to erect an electric cable and telephone wire across the 

ighway in the parishes of St. Neot, St. Oleer, and Liskeard, to 
connect the clay beds at Parson’s Park with the works at Moorswater, 
for which concession they would pay an annual rent of бв. Permission 
is asked for a term of 40 years. The General Purposes Committec are 
considering an application from Messrs, Thompson Bros, and Co., 
Plymouth, for consent to run overhead wires for the transmission of 
current for electric lighting in the main streets of Liskeard, and this 
]ermission was sought for about three or five years, as the firm are 
desirous of considering tha question of putting down a medium-sized 
plant for lighting a few of the principal shops. 


Bradford.—The spe^ial sub-committee of the Finance and General 
Purposes Committee have reported that it would not be in the 
interests of the efficient conduct of public busioess if the Electricity 
and Tramways Committees were amalgamated, aud they have 
recommended that full reports be exchanged between the com- 
mittees in future in case of difficulty arising as to methods of working 
or financial adjastmente. The total number of units sold for all pur- 
poses during the past 12 months was 9,124,223, an increase of 
4,223,051 on the previous year. The total number of consamers ‘for 
the half-year was 1,740, an increase of 180. The price of electricity 
for lighting has been reduced from 44d. por uait to 4d., with a 
discount of 24 per cont. and a free supply of incandescent lamps. The 
total working costs have been reduced dming the past year from Id. 
to 34. per unit. | 

Poplar.—Some time ago the clectrical engineer reported that the 
Borough Council’s plant was beiag worked to its fullest extent, and 
brought forward an extensive scheme to cost about £150,000. The 
Council, however, declined to adopt the scheme.. At the last meeting 
of the Council the Electrical Committee reported that they had again 
been warned by the engineer that the Oouncil would be running a 
serious risk during the winter in coupiing up new consumers, and 
having regard to this view the committee were now of opinion that 
under present circumstances only proposed consumers whos» premises 
were not in the Isle of. Dogs area should be accepted, and then only 
subject to the condition that current is not to be taken between the 
hours of 4 and 10 p.m. for six weeks on each side of the shortest day 
of the year. In consequence of this report several large applications 
for current have been refuaed. 

Kingswear.—Owing to the absence of facilities at Kingswear for 
shifting the heavy drums the laying of the electric light cables under 
the River Dart has been somewhat retarded, but early on Saturday 
morning last it was successfully accomplished. The three drums of 
cable, weighing about 12 tons, were mounted on specially constructed 
stands, placed on a lighter, and made fast to the lower side of the 
floating bridge, at the Kingswear side of the river, at low water, The 
bridge was brought slowly across, the cables being gradually unwound 
and dropped to the bottom. The actual time of crossing did not 
exceed 10 minutes, and was accompanied without a single stop. The 
cable is of the bitumen submarine type, protected by steel-wire 
armouring, the sectional sizes being 125, 075, 125 respectively. On 
either side of the river it will be joined to the feeder cable by means 
of specially constructed boxes, which allow either section to. be dis- 
connected in case of accident. 


Colliery Plant.—The British Thomson-Houston Compauy, Limited, 
have obtained a contract of the Bolsover Oolliery consisting in the 
supply of two steam generators, each comprising one compouad, two- 
crank, C/16 engine by Belliss and Morcom, complete with usual 
fittings, and capable of developing 375 b. h. p. with 14010 steam 
pressure, and working non-condensiaog at 375 revolutions per minute, 
direct-coupled to one British Thomson-Houston Compiny's 250-kw., 
375 revolutions per minute, 550.volt, 50-cyole, three-phase, alternating- 
current generator; the above mounted oa combination baseplate. Each 
set to be also furnished with a direct-coupled exciter and field rheostat 
for the three-phase generator and exciter. The engines for the above 
seta will be capable of carrying an overload of 15 per cent. con- 
tinuously. One switehboard, comprising two generator panels and 
two feeder panels, with oil-break switches, instruments, etc. 


Bury.—From the last report of the engineer, Mr. L. P. Greig, it 
appears that the new engine and dynamo passed the final test at the 
works on Sept. 26, and since that date have, with the condensing 
plant, worked very satisfactorily, The other dynamo has been 
running fally loaded up every uight. During the past month four 
new services of a total of 54 8-c.p. lamps have been connected. The 
engineer suggests that five new street lamps be erected there at a 
capital cost of about £50, and a charge of £8. 15s. per annum. That 
number would place the lamps 138ft. apart. During the past quarter 
17,000 units have been consumed by private consumers alone, as 

inst 10,000 for the same period in the previous year, being an 

vance of 70 per cent. The Electric Lighting Committee have 
inspected the works, including the new dynamo and engine and the 
condensing plant, and were pleased to report ‘‘ everything to be satis- 
factory.” 

London Gazette.—An application for discharge has been made in 
the estate of Frederick King, electrical engineer, the Stone Bridge, 
Bristol ; day for hearing Nov. 20, at 11 a.m. at the Guildhall, Bristol. 
A first, and final dividend of 2s. 44d. in the £ has been declared in the 
estate of William Scholes, residing at 49, Main-street, Failsworth, 
Lancaster, and carrying on business at 85, Oorporation-street, Man- 
chester, and 10, Rochdale-road, Middleton, electrical engineer and 
contractor ; payable Oct. 16 at the Official Receiver's Office, Byrom- 
street, Manchester. By an order made by Mr. Justice Bucknill dated 
Sept. 50, 1903, on the petition of William Bratby, of Alton Lodge, 


598 THE ELECTRICAL ENGINEER, OCTOBER 16, 1908. 


Hale, Bowdon, Cheshire, a creditor of the company, it was ordered 
that the voluntary winding-up of the Electric Tramways Trust, 
Limited, be continued, but subject to the supervision of the Oourt. 
The partnership subsisting between Thomas Richard Carpenter and 
Ernest Francis ter, carrying on business as chandelier, gas, and 
electric fittings manufacturers and brassfounders, at 171 to 179, 
Bishop-street, Birmingham, under the style or firm of Carpenter 
Bros., was on June 30, 1903, dissolved by effluxion of time. final 
moig of the members of the British Blahnik Arc Light Company, 
Limited, will be held at 57, Moorgate-street, London, E.C., on 
Nov. 19, 1903, at 12 noon, for the purpose of having an account laid 
aoe um showing the manner in which the winding-up has been 
conducted, | 


Ноте. The Town Council have adopted the following report of the 
Lighting Committee in reference to the application of the Hove 
Electric Lighting Oompany, Limited, to compel certain consumers to 
change the voltage of their supply. The committee detailed the 
various steps which had led to the company’s application to allow a 
change of vol from 110 to 220 without the customere’ consent, and 
its refusal by the Board of Trade ; and, in conclusion, said the com- 
mittee had thus succeeded in maintaining, on behalf of the Council 
and of objecting consumers, the position they took up and so had 
secured the result for which they contended—viz., that the Hove 
Electric Lighting Oompany could not be empowered to eompel con- 
sumers to change over against their desire, nor without the consent of 
the Corporation, а consent which the Lighting Committee felt they 
could not advise the Corporation to give, unless and until the Hove 
Electric Lighting Company had agreed on their part to give to the 
consumers a benefit commensurate with that which the company were 
seeking to obtain for themselves. The agreement between the Brighton 
Corporation and the Council has now been exchanged, also the workin 
contract between the Corporation and Meesrs. Henley and Oo. wit 
reference to laying ducta has been approved by both parties. The 
laying of ducts has been commenced in George-street, and six ducts 
are to be laid in Ohurch-road. 


London County Council —The Council on Tuesday agreed to 
lend the Battersea Borough Council £10,500 further on acoount of the 
installation of the electric light within the кю on condition that 
the loan be taken up at once, interest being charged thereon, from 
the чар of the кш. at Me = = 23. 1 д т icio per кш 

able quarterly, and the cipal being repaid by such equal annua 
жүн оп еасһ Апд. 25 as will repay the amount borrowed: as 
to £6,794 within a үе of 50 yeare, and as to £2,720 within 20 
years, in each case from Aug. 28, 1903. This completes the loan of 
£61,794 to the Council. The following notices under Electric Light- 
ing Atts and Orders of intention to lay mains were agreed to: Black- 
heath and Greenwich District Electric Light Company, across Burnt 
Ash-road and along Dorville-road, and to construct a transformer box at 
the junction of Dorville-road and Oambridge-road ; Brompton and Ken- 
sington Electricity Supply Company, along a portion of Bolton-gardens 
South ; Metropolitan Electric Supply Company, alonga portion of Maida- 
vale ; from Oounty of London and Brush Provincial Electric Lighting 
Oompany, along a portion of Cooper’s Arms-lane, Putney ; Lewisham 
and District Electric Supply Company, across Silverdale.road and along 
Bishopsthorpe-road, to lay low-tension mains along Queensthorpe- 
road, Kingsthorpe-roud, Prinoethorpe-road, Dukesthorpe-road, Karls- 
thorpe- Mayow-road, and Sydenham-road, and to construct a 
transformer box at the junction of Bishopsthorpe-road and Mayow- 
road ; and the St. Pancras Borough Oouncil along a portion of South- 
grove. The receipt of a notice from the Stepney Borough Conncil 
under the Limehouse District Order, 1900, of intention to lay mains 
along London-street was also reported. 


Islington.—[In our last issue we noted that the Islington Council 
were recommended by the Electric Lighting Committee to reduce the 
charge for electrica] energy used for motive power between midnight 
and 6 p.m. We have since had an opportunity of seeing a report 
presented to the committee by Mr. Albert Gay, in consequence of 
which the мора reductions have gone forward to the Council. In 
this report Mr. Gay, in the first place, gives instances in other towns 
of the successful use of single-phase motors, of which 1,400 aggregate 
horse-power are in use at the present time at Sheffield. At Derby 
these motors aggregate about 1,000 h.p., whereas at Islington they 
have only connected to the system 61 motors with a total р" of 
260 h.p. The engineer shows that in order to compete with gas- 
engines the charge ought not to be higher than 14d. per unit with 
gas at дв. per 1,000 cubic feet. He then gives an analysis of the 
electric lighting accounts for the last three quarters in 1902 and the 
first quarter in 1903, in order to ascertain the actual cost per unit 
for coal and oil. The figures are as follows: for the quarter ending 
June, 1902, 1°78d.; that ending September, 1902, 177d.; that ending 
December, 1902, 1:47d. ; and for the quarter ending March, 1903, 1:29d. 
This shows that the cost increases in the summer as is to be expected, 
but the next step taken clearly shows how much extra coel and oil is 
required for producing the large number of units in the winter 
quarter. To arrive at this figure Mr. Gay abetracts the number of 
units and the gross cost of coal and oil respectively for the June 
quarter from the figures for the March quarter, and arrives at the 
conclusion that to produce 382,584 extra units in March it 
requires £1,261 to expended upon coal and oil, or 079d. 
per unit. Proceeding in the same way for the September quarter 
the extra cost comes out at 0'85d. These figures are onl 
about half of the average cost per unit of coal and oil for the whole 
year—i.c., 1:584. Mr. Gay then gives load curves to show how the 
present machinery could be used to supply power through the day 
without over apping the peak load, at a cost well within the limit 
mentioned above. Such a motor load is looked for in the Belle Isle 
district, where there are a number of factories, Assuming that some 
500 h.p. or 400 h.p. of motors could be obtained there, the output 
from the station could be increased nearly 1,000,000 units, or about | 


40 per cent. Mr. Gay ooucludes that it would appear desirable (o) 
that the rate per unit should be 14d., on the condition that not less 
than 2,000 units were taken annually (equal to, say, а 1-h.p. motor 
running eight or nine hours daily for five or six days weekly, and 50 
weeks yearly); (b) that for smaller consumption the rate be as at 
present, 2d. per unit; (c) that any less than 2d. per unit apply only 
to the period midnight to 6 p.m. (or sunset if this be later than 
6 p.m.), and that motors so supplied be then entirely discon- 
nected from the supply; (d) that a rebate of 50. be allowed 
on each 10,000 units taken over the first 10,000 per annum to a 
minimum price of 1jd. per unit; (е) that motors driving machinery 
only (not motor-generators) be supplied at reduced rates; (/) that 
the present day light rate for lighting purposes be not extended unlees 
the consumption st 2d. be кааш to equal at least 1,000 units per 
annum (or 30 units per 30 watts of demand, if lees than 1,000 units); (g) 
that all cooking and heating 5 be supplied at a uniform rate 
of 2d. per unit (this also to apply to motors of less than 1 h. p., or 
consuming under 2,000 units per annum). It will be seen that these 
recommendations are practically oontained in a report of the Lighting 
Committee now before the Council—i.c., that to encourage an 
increased day load the uniform flat rate of 2d. per unit be modified for 
all electricity for power pu consumed between the hours of mid- 
night and 6 p.m. by the following 2055 scale: for all units up to 
2,000 per annum, 2d. per unit; from 2,000 to 20,000 unite per annum, 
14d. per unit; from 20,000 and over per annum, 14d. per unit. 


PROVISIONAL PATENTS, 1903. 


Ост. 5. 

21315. Improvements in steps for electric and other tramway 
cars, vehioles, and the like. William Edward Cable, 
18, Ebor-street, Heaton, Newcastle-on-Tyne. 

21318. Improvemonts in or relating to electric switch holders 
or key switches. Oharles Henry Davies, 104, Oolmore- 
row, Birmingham. 

21320. Improvements in apparatus for oleotric signalling. 
Oarl Fridolf Brodin and Hermann Axel Schepeler, 45, 
Southampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

$1924. Improvements in magnetic separators for ores or tho 
like. John Thomas Dawes, 4, Clayton-square, Liverpool. 

21344, Improvements in and connected with storage batteries. 
Edward John Wade, Perugia, Sidney-road, Staines. 

21359. Improvements in aro lamps for dark lanterns, cine 
matographs and similar apparatuses. Nikolaus 
Kohler, 81, High Holborn, London. 

21363. Improvemonts in oleotrio accumulators. Jean 
Emmanuel Georges Méran, 11, Southampton - buildings, 
Ohancery-lane, London. 

21386. Improvements m or connected with electric fuses or 
cut-outs. ulien Henri Mercadier, 4, South - street, 
Finsbury, London. 

21404. Electricity meter for alternating currents. Siemens 
Bros. and Go., Limited, Birkbeck Bank-chambers, South- 
ampton-buildings, Ohancery-lane, London. (Siemens und 

ke Actien-Gesellschaft, Germany.) (Oomplete specifi- 
cation. ) 

21405. Improvements m electricity meters for motors. 

Siemens Bros. and Oo., Limited, Birkbeck Bank-chambers, 

Southampton-buildings, Chancery-lane, London. (Siemens 

und Halske Actien-Gesellec Germany.) (Complete 

specification. ) i 

Ост. 6. 


21466. Improvemonts relating to electric arc lamps. Felix Jeannot 
and François de Zea Bermudez, 45, Southampton-buildings, 
Ohancery-lane, London. (Date applied for under Patents 
Act, 1901, Sept. 12, 1903, being date of application in 
France.) (Oomplete specification. ) 

$1491. Improvements in electromotors of the induction type 
5 Michael Lewis, Norfolk House, Norfolk-street, Strand, 

ndon. 


21493. Apparatus for perforating the type bands for automatic 
telegraph transmitting apparatus and the tike. 
Siemens Bros. and Oo., Limited, Birkbeck Bank-chambers, 
Southampton-buildings, 8 Mage гү London. (Siemens 
und Halske  Aktien-Gesellschaft, Germany.) (Complete 
specification. ) 

21504, Improvements in electric meters. Société Anonyme des 
Ateliers de Mécanique de Précision de Territet, 45, South- 
ampton-buildings, Ohancery-lane, London. (Date applied 
tor under Patents Act, 1901, Oct. 15, 1902, being date of 
application in Switzerland.) (Complete specification.) 

Ост. 7. 


21511. Improved means of temporary holding oleotric light 
lamps by magnet. Loftus Brook Mollan and Adam 
Millin, 59, Victoria-street, Belfast. 

$1520. Improvements in telegraphic apparatus for transmit. 
ting cable messages. Thomas D. Taylor, Dalton Dene, 
Minnaye-road, Penzance. 

21551. Improvements in switches for use for electric lighting 
and power, Kyran Quaney and William Cecil Kirwan, 11, 
Brookfield-terrace, Anglesea-road, Donnybrook, oo. Dublin. 

21582, Improvements in primary electric batteries. George 

Schauli, 47, Lincoln’s-inn‘fields, London. ts 
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$1592. Improved electromagnetio signalling apparatus. 
Siemens Bros. and Co., Limited, Birkbeck Bank-chambers, 


Southampton-buildings, Ohancery-lane, London. . (Siemens 
und Halske Aktien-Geeellschaft, Germany.) (Complete 
specification.) | 


Ост. 8. 

£1598. Improvements in self-replacemont intercommunication 
telephones, Franz Petmeky, 4, Vernon-street, Camp-street, 
Broughton, Manchester. 

21688. Improvements in aocident-preventing or lifesaving 
apparatus for electric tramcars and like vehioles. 
William Henry Taylor, 3, Brown-street, Market-street, 
Manchester. 

21632. Improvements for electric igniting devices for petards. 
Friedrich Hülsmann, 112, Potedamerstrasse, Berlin. 

21636. Improvements in electric safety and alarm devices 
for doors.  kilian Josef Lender and Franz Brod, 112, 
Potsdamerstrasse, Berlin. 

31637. Improved electrical alarm-olook. Heinrich Peters, 112, 
Potsdamerstrasse, Berlin. (Complete specification.) 

21652. An improved form of electric accumulator or 
secondary battery. Jacques Marie de la Croix, 62, 
Chancery-lane, London. 

21653. Improvements in ooherers for wireless signalling. 
Thomas Edward Clark and the Thos. E. Clark Wireless 
Telegraph-Telephone Company, 52, Chancery-lane, London. 
(Complete specification.) 

21700. Improvements in eleotrical measuring instruments. 
Carl Beez, Birkbeck Bank-chambers, Southampton- buildings, 
Ohancery- lane, London. (Complete specification.) 

Ост. 9. 

31717. Improvements in apparatus to be used in connection 
with trolley lines for oleotrio traction. John Ieaac 
Hall, 82, Durlston-rosd, Kingston-on-Thames. 

21728. Improvements in magnetic separators for ores or like 
materials. Joseph Mansell Moss, 4, Clayton - square, 
Liverpool. 

21769. Improvéments in telephones, metallic circuit automatic 
secret intercommunication instruments, Ernest George 
Bradnam, 139, Antill-road, South Tottenham, London. 

31779. Improvements in and relating to electric cells. Thomas 
Heffernam, 18, Southampton - buildings, Chancery - lane, 
London. 

$1791. Improvements in the manufacturo of filaments for 

incandescing clectric lamps. Jack Randall Crawford, 
Clun House, Surrey-street, Strand, London. 

$1793. Improvements in valve and brake controlling 
mechanism for steam or electric winding or hoisting 

engines. Thomas Campbell Futers, 18, Buckingham-street, 

Strand, London. 

£1801. Improvements in  simultanoous telegraphy and 
telephony. Josiah Sayers and Frank Bartholomew Holt, 
Birkbeck Bank-chambers, Southampton- buildings, Chancery- 
lane, London. 

Ост. 10. 


$1830. Improvements in or relating to electric ignition 
apparatus for intornal-oombustion motors and tho 
like. Edmund Woodward Lewis, 18,  Hertford.street, 
Ooventry. 
$1846. Improvements in trolleys for olectric tramways. 
James Newall Dauncey, 24, Southampton - buildings, 
Ohancery-lane; London. 
$1851. Improvements in telephone attachments, William 
1 Haddock, 46, Southampton - buildings, Chancery- lane, 
n n. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Oct. 29, 1903. 


| 1902. 

15218. Electric safety apparatus for controlling the traffic преп 
railways. Prochaska. 

21766, Top ME recording apparatus. Armstrong and 
rung 

22032. Mariners compass. Baron Kelvin, Olark, and Kelvin, and 
James White, Limited. 

22106, Safety fuses for electric leads. Siemens Bros. and Oo., 
Limited. (Siemens und Halske Aktien-Gesellschaft.) 

22107. Sockets for safety fuses for olectric leads, partly 
applicable also to sockets fer glow lamps. Siemens 
Bros, and Co., Limited. (Siemens und Halske Aktien- 
Gesellschaft.) 

22108. Electrical safety fuses. Siemens Bros. and Co., Limited. 

Siemens und Halske Aktien-Gesellschaft. ) 

29346. Apparatus for indicating the presenoe of leaks on 
electric circuits. Bott. 

83797. Apparatus for composite systems of simultanoous 
telegraphy and telephony. Fell. 


instruments. Carolan. (General 


84710. Electrical 
Electric Company.) 
25578. Electric 5 inae speed indicators. Heap. 
Apparatus used wireless telegraphy. Marconi’s 
Tree Telegraph Company, Limited, and Franklin, 


1 
26048. Electric 


transformers, Carolan. (General Electric 
Company.) 

26050. Magnetic clutches. Carolan. (General Electric Company.) 

26881. Electric controllers. Carolan. (General Electric Company.) 

26448. Secondary or storage electric batteries. McKinnon. 

28414. Regulation of oclectric motors. Vickers, Sons, and 
Maxim, Limited, and Williamson. 

98948. Electrical measuring instruments. Appleyard. 

1903. 


162, Electric railway system. Mismahl. 

2483. Electrically controlled lifts. Richmond and Carey. 

6110, Electric safety fases. Salmony. 

16258. Rotors for dynamo-electric machines. Brooks. 
tricitáts-Gesellschaft Alioth.) 

16456. Manufacture of incandescence electric lamps. Hoggo 
and Barrollier. (Date applied for under International 
Convention, April 8, 1903.) 

16939. Trolleys for olectric traction. Lake. 
Company.) 

17057. Stearing gear for motor road vehicles, oleotrio er 
steam launches, and the like. Mathewson and 
Fielding. 

17184. Clamps or oouplings for wires, especially applicable 


(Elek- 


(Trolley Supply 


for use in overhead electric conductors. Krückl. 
18453. Dynamo-eleoctric machines. Macku. 
18485, Secondary or storage batteries. Wade. (Rodman.) 


18953. Check or indicator applicable to the electric oon- 
trollers of eleotrically-driven vehicles. Wille. 


R meee 
COMPANIES’ STOCK AND SHARE LIST. 
Name. Ec AE Last price 
Commercial and Industrial.— £ g 
Alliance Electrical Co., 5 т cent, Cum, Pref., Ni Nos, 1-70,000 1. ч 
Aron Electricity Meter, 6 p.c. Cum. Pref. 8 ‚ 1- 125,000 з 


British Insulated and ad Hetty Cables, Ord., 1- 1.100. 000 
——— 6 рес! cent. Cum. Pref., s 1 О) 
— cent. Mortgage D bentures .............. 
БИШ. Thomson -Houston Co., a per cent. 1st Mort. Deb. 300 


poo Mae C PCT 104-106 
ваша W c e Elec. and Manur.. 6 per cent. Pref., б 
— Е Ыш ж, Mortgage Debenture Stock .......... ea . 100-1 
Brush Electrical Engin Ordinary, Nos. 1-105, 751. 3 n 
— Non. Cum., 6 dent. Pref. iq. a... . 
——— 44 per cent. 1st Debenture Stock ................ 10 .. 97-1 
— 4} cent. 2nd Debenture Sto kk 100 .. 
Callender's e, Debentures ............................ 100 .. 106-110 
— — Ordinagy .......... ccce eese eeseeeto b .. 114-124 
— § per, rng C КК ЛЛК ГУГО 8 а 64-53 
Crompton and Оо. .......ssesecesosessesesoocesesosoosoo é 
—5 cent. Dobent ure 100 .. 100-14 
Edison an Swan United, ‘‘A” Shares, 1-99, 111. а Ks i 
„A Sharee, 01017, 159 ........ 5.. 1 
— 6 per cent. Dobenturee ss. 100 .. 7 
——— per cent. Deb. Stock, Red. .................... 100 .. 
— Nos. 1 to 112,100.......... 3 — 14i 
—— 7 per cent. Cumulative Prei. 2 — 
——— 4 per cent. Perp. pd Mort. np ue——— 100 . -100 
Ferranti Limited, 6 per cent. Ist Mort. Deb. Stock, Red. 100 .. 
General Electric Company (1900) 0 por cent, Cum. Pref... 10 .. 10 
— å cent. lst Mort. Deb. Stock ................ 10 . -100 
+. T. Henley's Telegraph Works, Ordinary .............. „ 14-15 
per cent, Рге!егепсе........................›. 5 — 
— t. Debent ure — 106-1 
India Rubber, Gutta CM CDM, d and Telegraph Works . 10 . 1 194 
4 per cen FCC 100 — 1 
Parker, Thos., Limited. О: CC 10 . 14-15 
Telegraph Construction and {епапое................ 12 .. 
б per cent. Bonds ............................ „ 100 .. 100-105 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary.1,801-101,200 .. 1 


cent. Deb. Stk. Certa., Red. and Conv. ка `100 


Zu 
"E 
EET 


Bournemou and Poole, Ordinary ...................... 10 ur 
——— 44 per cent. Cum. Pref., 7,501-15,000  ............ 10 
6 per cent, Cum. Second Pref. 15,001-22,500 .. 10 .. 11-12 
per cent. Debenture Stock, Red. .............. 100 .. 105-106 
Bromley 5 M Electric Light and Power Co., 44 per cent. 
tock, 662 %%% %%% % %% „% „%% %% „6 0 ee 102-106 
Вей оп and Ken i = 104-11 
—7 cent. Preference .................... — 104-103 
Calcutta = оо Su Corp., Ordinary, Nos. 1-40,000.. 8 — a 
— Nos. , Ul-, c .,....,.....„„ә»е»ееее”әзөәөөөө os 
Cambridge Electric Supply Company, Ltd., £10 Ord. .... E i 1 
Central ntral Electric to Bupply, 14 r oont, Guar Deb, Stock 100 — 107- 
Oharing Cross an d, Noa N70 70, 000 ( 9 *ũ·.ĩ: соевое со ое oe TA 
— =H реє cen t. Cum. Pref. ........................ oo 0 
ty Undertaking” 44 p.c. Qum. Prat 1-40,000 5 sè 1047 
—— 4 per cent, Debenture Stock, Red. (Prov. Оегіа.).. 100 г, 106 
Chelsea Electricity Supplfp rs b 1 
og ot 1 cent. Debentures ........................ О к 4 102 
on, Ord mar pd 
——— 6 per cent. Cum Wr 10 1144 
——— per cent. Debenture Stockk kd n — 122-127 
— cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. <. 102-106 
County of don and Brush Provincial, Ordinary........ 10 æ 7 
—— 6 per cent. Cum. Pref. .......................... 10 . lh 
— 44 per cent. Debentures Prov. Certa. All Ra. 10 .. 107-1 
Bdmundsons' Electricity Corporation, Ordinary, 1- ES 7 
6 рег cent. Cum. Pref. .......................... EF 48 
Nr cent. First Mort. Dobhh 100 .. 10-1 
Electric Tractn. Co. of Aust. La ,6 po. Om. Pf., 1-30, 00 5 .. ra 
—— b per cent. "omit Debeatare Stock, Bed, .............. 100 .- 
Folkestone Hlectrio 80 Ltd., Ord. Nos. 1-10,000 ...... 5 — a. 
r cent. Deb. Stock, Red. 100 .. 100. 
кла — . —. Te. Tel, ond L. 2 I ft 
oc. 9 », 9 — в 
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Name. pals ' Last price. Name. Amona, Last priee 
£ £ £ £ 
K sasington and Kaightsbridge and Nottin ng Hil ........ 100 .. 101-104 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 .. 14 
Kidderminster aud Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 6 per cent. Cm. Pf., 30 001-60,000 5 . . . 10 . 114-112 
London Electric, OrdinaMK“h e 13-24 5 per cent. Perpetual Debenture Stock ......... . 100 .. 120-123 
6 per cent. Рге!................................. 6 . 54-63 Buenos Ayres and Belgrano Tram. , Ord., 1-100,000........ 6 .. 224 
4 percent. 1st Mortgage Debenture Stock, Red... 100 .. 100-102 * А” б per cent. Cm. Pf, 1-40,000 .............. b . 54 
Metropolitan, Ordinar . 0 . . 171 " B''6 per cent. Cm. Pt., 1-27,500 „ 6 .. 4-5 
14 per cent. First Mortgage Debenture Stock .... 100 .. 110-114 5 per cent. Deb. Stock, V 100 .. 107-110 
X per cent. Mortgage Debenture, Red. .......... 100 .. 97-100 Prov. Cert., all paid 100 .. 99-102 
Newcastle-upon-Tyne Electric Supply, ози. СЕРА 5 . +8101 Cape Electric Tramways, Nos. 1-480,000 .................. 1 уа 
Preference. А 4 .. 100-103 City of Birmingham Tramways, 5 per cent. Cum. Pref... 10 .. 
Notting Hill Electric Lighting RE MUR ROO аач 190 . 13514 $ рег cent. 1st Mortgage Deb., 1-3, 000 (1917) .... 100 .. 99-102 
4 per cent. First М.с. Debs., Nos. d -900(Reg.) . 98-101 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-14,5 I уш» 54-E4 Mortgage Debenture Stock, Red. .................... 00 .. 102105 
4 per cent. Debenture Stock .................... 101 Cork Electric Tramways апа Lighting Co., Oroa 10 .. 1514 
Royal ыс 3 of Montreal, 44 per cent. Fus 5 per cent. Cum. Pref. ......................... . 10 .. 11-12 
Sbares bentures ... 00 .. 98-100 Debentures .... . . 100 .. 96-99 
Smithfield rein: ets Blectric Supply Ltd., Ord., 1-12,000 .. 8 28 з Dablin United Tramways (1896), Ord., "Nos. 1-60, 000 . edes ds 10 .. 12-15 
4 per cent. Debenture Stock .................... 100 .. es. 6 per cent. Pref., Nos. within 1-60,000 10 . 16-16 
3outh London, Ordinary ............................... b. 8147 - 34 per cent. Mort. Debs., 1-5,000, Red. ......... . 100 .. 9497 
dt. James’s and Pall l Mall, Ordinary, 101-20,080 . S. 5 „ 144-154 Imperial Tramways Огашагу............................ al .. 22-224 
7 per cent. РтеЇ....................... enn 85 5-9 6 per cent. Cum. Pref. ................... Коз all ETE 
—— М per cent. D "Ordi J) — 100 АХ 1 80 i 595 per cont Пар Stock .. MI ср А 00 .. 11211 
ке 8а nary, 8-50,007 ............ wie sleo anet Electric гат ап g g, 5 per cent. 
uisus 5 per ceni, mulative Preference, 50, talib 000 5 .. -5 Cum. Pref., Nos. 50,00 "60,000 e 5 85 . 54 
Westminster, Ordinary ........................... es. D . 123-134 4 per cent. Dol taro ёїосК.................... 00 .. 22. 
——— 5 per cent. Чаш: Pref.,110,101.138,251 .......... 5 .. 6-6; Kidderminster and District dAghting and Traction, Pref... 5 .. 544 
London үш 15 8 e UE „Pref. ........ 100 85 15 105 
per cent st » eo `: 
Electrie Railway 8.— Metropolitan Electric Trams, p Detorred Ы pii, 1,314,016 1 7. 1444 
; per cent. Cum, Pref.,500,001-814,016..  ...... ae = 
..... ТТ 100 „ ео | New Genaral Traction, Ordinary eee 5- H 
deferred ..................... .. 99-102 percent, Com. EProf. occ e оаа аса ~ 885 
—— 4 p.c. Deb. Stock (Prov. Script derta., fully paid)... 10 . 115.118 бы. рош, Hyde Tramway, Crit 1-1,715 (Regd.). 100 .. 104-10 
City and South London, Consolidated Ordinary .......... MO sas „аы 6 por сеп. Cur %% id 10 " lI 
{рег bent. Pref, Stock B c.. .. .. . .. .. ... 10 П 127130 | Perth Elec Tramways (W. ME ds сеш Vidort. Deb. Ый. 10 . 98-102 
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NOTES. É 


Birmingham Local Section. —This local section of 
the Institution of Electrical Engineers will open its winter 
session on Nov. 18, when the chairman, Mr. J. C. Vaudrey, 
will deliver an address. Subsequent meetings will be held 
on Dec. 9, Jan.. 20, Feb. 17, March 16, and April 27. The 
annual general meeting is fixed for May 18. 

LM.E.A.—The official report of the eighth annual con- 
vention of the Incorporated Municipal Electrical Associa- 
tion, which was held at Sunderland in July last, is now to 
hand. It forms a bulky and valuable record of the pro- 
ceedings at that meeting, and includes, besides the presi- 
dential address of Mr. J. F. C. Snell, all the individual 
papers, together with the discussions thereon. 

Wireless Telegraphy in China. — The Italian 
Legation at Pekin has just established a radio-telegraphic 
station, enabling it to maintain communication with the 
Italian ships stationed at Taku, Tien-Tsin, and on the 
coast. A correspondent says the first messages were 
transmitted from the Legation at Pekin to the admiral’s 
vessel, “ Vettor Pisani,” in the Gulf of Pe-chili, 130 miles 
distant. 

The Nobel Prizes. — The prophets are already at work 
assigning the Nobel prizes which are to be distributed by 
the committee at Copenhagen in a short time. According 
to their prophecies, Signor Marconi is to receive the prize 
for scientific inventions, while the chances for the medical 
. prize are said to be divided between the Danish professor 
Finsen, whose name is ássociated with the treatment of 
lupus by light rays, and a foreign medical man. The 
English competitor for the literary prize is Swinburne. — 

London Trafüc Enquiry.—The members of the 
Royal Commission appointed to. enquire into the conditions 
of locomotion in London generally have now been in the 
States nearly three weeks. Besides making personal inspec- 
tion of the various methods of transport adopted in the 
American cities, the Commission are hearing evidence by 
leading experte, and while in New York Messrs. Н. Н. 
Vreeland, Wm. Barelay Parsons, and B. J. Arnold, whose 
names are во well known both in the States and on this 
side, were among those whose testimony was presented. 
The Commission has also been in Boston, and will probably 
visit Philadelphia, Bue. possibly Chicago, before returning 
to this country. 

Proposed Moving Platform.—It is stated that the 
Rapid Transit Commission of New York has decided to 
construct a moving platform in tunnel between Brooklyn 
and the Manhattan borough, at a cost approaching a 
million and а half sterling. If, it is added, the moving 
platform scheme should be found impracticable ог 
inadequate, an electric railway will be built. We remember 
the scheme being mooted some months ago, but apparently 
the commission has only now arrived at a definite decision. 
The platform will be after the style of those which proved 
so successful at the Paris and Chicago Exhibitions. А 
company is to carry out the work, and the bidding for the 
contract will be open. | 

Trafford Park Development.—The Trafford Park 
Estates, Limited, have issued a new plan showing the 
development which has taken place in Trafford Park under 
their administration. The plan indicates the locality of the 
numerous large engineering and other works on the estate, 
including those of the British Westinghouse Company, 
W. T. Glover and Co., the Lancashire Dynamo and Motor 
Company, ete. One attraction to manufacturers to establish 
works on the estate undoubtedly is that electrio power and 
light, also fuel gas, are available at cheap rates, as well as 


an electric car service and full telegraph and telephone 
facilities. Apart from this, the transport facilities on the 
estate are exceptional. 


Natural Gas Supply.—A discovery of a source of a 
natural gas supply in the Sussex village of Heathfield is 
now being turned to account by the Natural Gas Fields of 
England Company. It was during boring operations for 
water that the discovery was made, and it is said that its 
development in the near future may reveal a gas field 
larger in area than any known to exist in America. The 
company has one borehole at present, reaching to a depth 
of 400ft., where there is a pressure of 200lb. to the square 
inch, and a possible output of 15,000,000 cubic feet a day. 
This is about one-eighth of the total daily sale of gas in 
the Metropolis. The gas comes from the Kimmeridge | 
clays, and it is calculated that with 10 boreholes 50 million 
thousands of cubic feet of gas could be produced a year. 
Perhaps this natural gas will resuscitate the old iron 
industry of Sussex. 


Canadian Patent Law.—A further amendment is 
announced of the Canadian patent laws which is expected 
to result in immense benefit to patentees. A large number 
of Canadian patents were invalidated a short time ago by 
legal decisions, which stated that patents which had not 
been practically worked within the specified time, or of 
which a corresponding foreign patent had lapsed, were void. 
A new Act has just been passed revalidating these patents 
under certain conditions, and providing for the future that 
a Canadian patent shall not expire merely on account of 
the lapsing of a foreign patent, and also giving an alterna- 
tive to working by rendering the patent subject to a com- 
pulsory granting of licenses. Both these alterations are 
calculated to greatly encourage patentees in the Dominion, 
for whom the former arrangement formed a grievance. 
Other alterations in the Canadian patent laws were dealt 
with in a recent issue of this journal. 


Platinum in Incandescent Lamps.—A French 
company claims to have got over the necessity for using 
platinum in the manufacture of incandescent lamps. The 
reasons for the use of platinum are that its coefficient of 
expansion is the same as that of glass, and, therefore, 
changes of temperature do not cause cracking. A further 
reason is that when platinum is fused into the glass, the 
latter adheres to the platinum as though cemented. While 
other metals, particularly some alloys, such as nickel steel, 
have been found which have a coefficient of expansion 
equal to that of glass, none of them has the property of 
forming a tight joint when fused in. To get over this diffi- 
culty a French company, which manufactures incandescent 
lamps, has discovered a cement which enables it to secure a 
tight joint around the leading-in wires without it being 
necessary to use platinum. This cement is said to be 
unaffected by air or ordinary temperatures. 


Guttapercha Supply.—There is always a fear in the 
electrical as well as other trades that there may one day 
be a shortage of guttapercha, and it is therefore a matter 
of general importance to find a substitute or an addition to 
the sources of supply. This, the Colonial Economic Com- 
mittee of Berlin announces, is now in propect of being 
discovered. The utility of the guttapercha discovered by 
the expedition which was undertaken to New Guinea under 
the leadership of Herr Schlechter has so far been estab- 
lished that it may be regarded as suitable for cable pur- 
poses ав an admixture, and, if carefully obtained, to be 
suited for cables in a pure condition. Large quantities of 
guttapercha have been obtained from New Guinea, and are 
at present being tested. The Secretary of State for the 
German Post Office, it is further’ stated, hss identified 
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himself with this movement, and has granted a large sum 
of money to cover the preliminary expenses. 


Post Office Telephone Extension.—Everything 
considered, the extension of the Post Office telephone 
system in the Metropolis is going on very satisfactorily. 
Considerable delay has occurred in the completion of the 
Mayfair exchange, for which, however, the Post Office 
were in no way responsible, and Tuesday this week saw 
the successful inauguration of the exchange. It is situate 
in Bird-street, off Oxford-street, and is intended to serve an 
area bounded by Regents Park on the north, Knightsbridge 
and Pall Mall on the south, Regent-street on the east, and 
Bayswater on the west. The district is only second in 
importance to that covered by the Central exchange, 
including as it does Oxford-street, Regent street, Piccadilly, 
and the residential district of Mayfair. The new exchange 
has more subscribers connected up at the start than any 
exchange that has yet been opened by the Post Office in 
London, and when the switch was released on Tuesday 
500 instruments were brought into use. 


Subways for Service Pipes.—Our readers will 
remember that some time ago we announced a competition 
which was instituted by the Paviors’ Company for the best 
essays sent in on the subject of “Subways or other Means 
of Placing and Maintaining, without Interference with the 
Surface, the Main Pipes and Services of Gas, Water, and 
other Undertakings below the Carriageways or Foot- 
ways of Cities, Boroughs, and Towns.” We understand 
that essays, drawings, and models were submitted hy 26 
competitors, and were considered by the judges—the 
Master of the Company (Major L. H. Isaacs) and Messrs. 
D. J. Ross, J. W. Bradley, and W. Weaver, the engineers of 
the city of London, city of Westminster, and borough of 
Kensington respectively. The awards which have now been 
made public are as follows: first premium (£105) to Mr. 
R. M. Parkinson, Peterborough ; second premium (£31. 10s.) 
to a competitor whose name has not yet been- ascertained; 
and third premium (£21) to Mr. F. N. Royle, of 
Nottingham. | 

Lead Salts by Electrolysis.—A German contem- 
porary gives the results of the work of Messrs. Elbo and 
Nuebling on the production of various lead salts by 
electrolysis. They succeeded best in obtaining lead tetra- 
chloride. The vessel used for this purpose consisted of a 
receptacle of glass with a porous cell arranged therein. 
In the cell there, was suspended a lead plate, serving as 
cathode ; on both sides of the cell strips of lead were fixed 
which served as anodes, and on the bottom of the glass 
vessel there rested a carbon plate, serving as auxiliary 
anode. The liquid in the cathode cell waa dilute hydro- 
chloric acid of about 1:1 specific gravity, while а 1:8 specific 
gravity acid was used in the anode compartment. The 
temperature must be below 10deg. C. The idea of using 
different anodes is that dichloride of lead is formed at the 
regular anodes, while free chlorine is generated at the 
carbon anode, which chlorine then effects the conversion of 
the dichloride of lead into the tetrachloride. The authors 
isolated various double salts of this substance. They also 
worked with hydrobromic, hydroiodic, chromic, phosphoric, 
and hydrofluosilic acid as electrolytes. 

Loss of Light due to Globes.—Some figures have 
been published showing the loss of illuminating power of 
lamps due to globes. The resulte given below relate to a 
series of trials made with a Nernst lamp, which was first 
placed, by way of comparison, in а thin frosted glass globe. 
The illuminating power was determined by a Weber photo- 
meter. The lamp unenclosed by any globe or chimney 
gave the light of 81:8 English candles, and the loss resulting 


from surrounding it with different materials will be seen 
from the following figures: Concerning globes first, the 
illuminating power measured horizontally with Holo- 
phane" was 70°30, a loss of light equal to 14:1 per cent.; 
with prismatic glass the figures were 65:80 and 19:6 respec- 
tively; with rose Holophane," 64:30, 20:8; white opal, 
58:30, 53:2; yellow opal, 33:00, 59:7 ; ruby opal, 28:50, 
65:2; rose opal (grooved), 22:90, 72 2; rose opal (light), 
19:90, 75:6 ; and with green opal (light), 18:50 and 77 8. 
For coloured chimneys the figures given аге as follows: 
with amber glass the illuminating power is 71°30, the loss 
being 12:8 per cent.; with white opal, 51:80, 36 7 ; and 
with light blue the figures are 37:50 and 54:2 respectively. 

Rural Telephony.—We note that in America a 
scheme has been proposed by means of which mail 
delivery in the rural districts will be considerably 
expedited through the intervention of the telephone. The 
experiment is proposed to be carried out on an extensive 
network of rural telephones, which incidentally calls atten- 
tion to the large development that rural telephony has 
enjoyed in the States of late years. It would appear that 
the general idea underlying the plan is to organise such a 
system that when the envelope is properly designated and 
adequately stamped, the postmaster at any rural mail centre 
may utilise the telephone circuits to call up the person out 
in the country to whom the letter is addressed and com- 
municate the contents. It is conceivable that much time 
and labour would be saved in this way, and an extension of 
the scheme can be imagined by which the person receiving the 
contents of a letter could dictate to the postmaster a tele- 
phonic reply if necessary, of conrse paying a small fee for 
the privilege. In the aggregate no doubt a great deal of 
time might be saved and much new business created corre- 
sponding to the express delivery of letters already existing 
in many English and foreign cities. 

Electrolytic Estimation of Metals —In order to 
avoid the irregularities due to the evolution of hydrogen in 
the electrolytic deposition of metals, the use of a rotating 
cathode has been tried by Messrs. F. A. Gooch and H. E. 
Medway, and found to be satisfactory. According to the 
Journal of the Chemical Society, as cathode, a platinum 
crucible is used, and it is fixed to the vertical spindle of a 
motor. The solution to be electrolysed is contained in a 
glass vessel on а rising table. A strip of platinum is used 
as anode. At first, the cathode is immersed in the solution 
to only about two-thirds of its depth, and it is rotated | 
(600-400 revolutions per minute) until most of the metal is 
deposited. Water is then added, so that the whole crucible 
becomes immersed, and the electrolysis is carried to com- 
pletion. The deposit is washed and dried in the ordinary 
way. Results are given in the paper showing that the 
method is satisfactory for the deposition of copper (from 
copper sulphate solution containing free sulphuric acid or 
even nitric acid), silver (from potassium cyanide solution), 
and nickel (from an ammoniacal solution). As а compara- 
tively high current strength may be used, the electrolysis 
can be carried out much more quickly than by the ordinary 
process. 

South African Telephones.—In contra-distinction 
to this country, the Government of British South Africa 
holds a monopoly of the telephone, and is particularly busy 
providing telephone facilities in some of the more important 
South African towns. This is especially true in the case of 
Johannesburg. There exists in that town what is known 
as a “domestic ” telephone service, and the Government is 
taking every precaution to see that in this connection its 
rights are not infringed. A “domestic” service means a 
system of communication from room to room within a 
building, and the Cape Postmaster-General has found it 
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necessary to issue a warning against work of this kind 
being carried out privately. Owners of buildings are 
cautioned against entering into contracts with private firms 
for wiring their buildings for telephonic purposes without 
reference to the Postmaster-General, who, it seems, is anxious 
to carry out such wotk departmentally. Apart from the 
legal aspect of the question, it is obvious that serious incon- 
venience would be caused to the owners and occupiers of 
buildings if, after the installation of a “domestic " service, 
it were found that it could not be connected with the public 
telephone service owing to a different system having been 
provided. 

Efficiency of the Nickel-Plating Tank.—Prof. 
Oliver W. Brown presented a paper before the Niagara 
Falls meeting of the American Electro-Chemical Society 
last month, in which he discussed the efficiency of the 
nickel-plating tank. To study the problem the author has 
determined the signal potentials of anode and cathode 
separately by means of а standard electrode. His results 
show that electrolytic niokel anodes corrode very poorly as 
compared with cast nickel anodes ; pure rolled anodes are 
no better than electrolytic. The cathode efficiency is 
affected to a marked degree by the anode efficiency. The 
satisfactory operation of a nickel-plating solution depends 
to a large extent on the character of the anode employed. 
The purest anode material is not the best; presence of 
copper is advantageous to a certain extent, and it is quite 
likely that certain other impurities which are usually 
present in cast nickel may be equally advhntageous. The 
reason that cast nickel anodes show a superiority may be 
due to the impurities or to a different physical structure 
which gives rise to а great porosity and roughness of the 
surface, and thereby a greater actual surface area. The 
electroplater can obtain an efficiency of 90 per cent. or 
more if cast anodes are used, with an anode density of 
about five amperes per square foot. 


Yorkshire College Engineering Society.—On 
the occasion of the opening meeting of the above society 
last week Mr. E. J. Silcock, the president, delivered an 
address which was devoted to the subject of municipal 
engineering. He pointed out the numerous and 
responsible duties of the municipal engineer, and com- 
mented on the fact that it was only of late years that 
the corporations of this country had realised that in order 
to secure the services of first-class engineers, they 
must appoint men who had been specially trained, and 
must pay them adequate salaries. Only men who possessed 
a thorough knowledge of engineering principles, coupled 
with some judgment and the capacity to take a broad view 
of the development of a city, could be trusted to deal 
with interests of the magnitude which every day confronted 
the municipal engineer. As an example of municipal 
progress Mr. Silcock referred to electric tramway develop- 
ment in this country under the corporations, and par- 
ticularly to the Leeds tramways and waterworks, both of 
which gigantic undertakings were designed and executed 
by the municipal engineer. All things considered, he was 
of opinion that, in spite of drawbacks in connection with 
the periodical changing of public bodies, municipal 
engineering offered good openings to those well up in their 
profession. 

Wireless Telegraph Experiments.—Prof. Alex- 
andro Artom, of the Royal Industrial Museum of Turin, is 
reported to have been successful in carrying on a wireless 
telegraphic communication simultaneously between two 
pairs of stations in the same locality. The experiments 
were made over a distance of 35 miles near Rome, and the 
intervening country was of a woody undulating nature. 
Messages intended for one station are stated to have been 


received without interception, although communication was 
going on at the same time between another pair of stations 
practically over the same ground. Prof. Artom is said to 
have employed a special instrument of his own invention 
in the experiments. It will be remembered that Signor 
Marconi has achieved a similar success in this country, 
when he demonstrated that it is possible under certain con- 
ditions to carry on communication between two stations 
without being intercepted by other stations. working in the 
same vicinity and at the same time. Mr. Marconi has 
accepted an invitation from the Admiralty to give on board 
one of his Majesty's battleships an illustration of the results 
of his experiments in the transmission of messages to ships 
by wireless telegraphy over long distances. For this pur: 
pose he has arranged to embark on H.M.S. “Duncan,” 
which sails from Portsmouth for Gibraltar in the course of 
a day or two. 


Contact Potentials.—Mr. Heschus has contributed 
to L’ Eclairage Electrique an article giving the results of an 
investigation into the influence which the degree of 
polish and the superficial density of bodies have ой the 
difference of electric potential produced by their contact. 
The author arrived at the following conclusions: In all 
cases, that one of the two surfaces of a particular metal 
which is most polished, becomes positive. If two different 
dielectrics are brought into contact, the hardest one 
ordinarily becomes positive; the contrary takes place 
with the metals; the numerous exceptions сап be easily 
explained. А body of hard material but which presents 
on account of its structure few points where contact is 
possible, behaves like a soft substance. Glass wool, for 
instance, becomes negative in contaet with cloth, ordinary 
absorbent cotton, porcelain, and glass. Hygroscopic 
surfaces, poorly dried, become positive like the water 
itself. A body which easily crumbles into dust, or a 


| glue-like body, which leaves traces on the surface with 


which it was in contact, always becomes negative. This 
fact explains numerous variations in the sense of elec 
trification of the same pair of bodies, through contact or 
by rubbing them against each other. Ebonite, for instance, 
becomes negative when in contact with emery paper, but 
it is positively electrified when it is rubbed with the 
paper in order to polish it. Two pieces of quartz, of 
sugar or of pyrite, which give a phosphorescent light 
when knocked against each other, are both positively 
electrified. The particles produced by the knocking, 
however, if allowed to fall on an electrometer, charge 
the latter negatively. 


Wind-Driven Electric Plants.—Before the recent 
Copenhagen Technical Congress Prof. P. La Tour read a 
paper in which he gave the results of his investigations on 
this subject. The professor has for many years been 
engaged on behalf of the Danish Government іп. experi- 
ments on the use of wind-motors in connection with the 
operation of electric generating plants, and the results are 
stated to be fairly satisfactory. The main drawback has 
been the difficulty in obtaining approximately constant 
speeds, irrespective of the strength of the wind. It is 
reported that this difficulty has been overcome by the use 
of an intermediate shaft placed on a sort of balance, the 
transmission belt from the windmill leading horizontally 
down to the pulley of this shaft, and the pressure of the 


belt against it being regulated by means of the balance 
provided with convenient counterweights. From the 


intermediate shaft another belt leads to the dynamo, it 
being found practicable by this arrangement to make the 
transmission belt from the mill slip on the pulley as soon 
as the load exceeds a given value, enabling the mill to 
run at any speed without carrying the speed of the dynamo 
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above a certain limit. By means of this arrangement in | as the researches of Wiedemann, Quisicke, Du Bois, and 


connection with a maximum and minimum interrupter, 
inserting the machine automatically as soon as conditions 
are favourable, and switching it off again as the wind 
becomes too weak, the author claims to have obtained 
excellent results, the plant having proven satisfactory 
even during the strongest storms, Ав a matter of course, 
storage batteries are always used in connection with such 
plants. A small station equipped according to this pian is 
said to have been in operation at Askoo, Denmark, ever 
since October, 1902, about 450 incandescent lamps being 
lighted with excellent results; & petroleum motor is provided 
as а reserve in case of several days' calm weather. 


Spark Discharges through Gases —The chemical 
effects due to spark discharges through gases are gaining 
steadily greater importance, and while ozonising apparatus 
is already in commercial use in Europe for the sterilisation 
of water, the best-known process of this type in America 
is that of Bradley and Lovejoy for the fixation of atmo- 
spheric nitrogen. The mechanical problem to be solved in 
all such processes is to bring every particle of gas into the 
most intimate contact with the spark. "The Electrical World 
describes two patents granted to Mr. Н. Pauling, of Brandau, 
Austria, for two different devices for this purpose. In the 
one the positive electrode is of pointed shape, and the 
negative is of disc shape, whereby the discharge sparks are 
conical with the base directed towards the disc and its apex 
at the discharge point. The blowing-in of-the gas is effected 
through this point in the direction of the spark cone in 
such a manner that the greater part of the gas current 
coincides with the spark path. The outlet of the gases 
after treatment preferably takes place through openings in 
the disc electrode. In the other device the sparking surface 
is drawn out in band shape, and the gases are blown or 
sucked through the spark-gap so formed. A band-shaped 
sparking surface can be produced, for instance, by allowing 
the points between which the spark has to pass to: make a 
rapid lateral displacement. Around a cylinder of insulating 
material a conducting wire is wound in form of a helix, the 
ends of this wire being connected to the shaft. At a suit- 
able distance from the cylinder а metal strip is arranged 
parallel to the shaft. This metal strip is connected to one 
pole of an induetion coil, while the other pole is connected 
with the shaft of the cylinder. A set of nozzles, supplied 
by a common pipe, is arranged between the metal strip and 
the cylinder. By revolving the cylinder at a sufficiently 
high speed a continuous spark band between the metal 
strip and cylinder is produced, so that every part of the 
gas passing from the nozzles comes into contact with the 
sparks. 

Magnetic Manganese Alloys. — The German 
Physical Society recently considered an interesting com- 
munivation from Mr. F. Hensler on magnetic manganese 
alloys. Both pure manganese and copper-manganese are 
known to be quite non-magnetic, but the author has found 
certain other alloys of the metal to exhibit strong magnetic 
properties. The following metals and metalloids will thus 
give more or less magnetisable manganese alloys free from 
iron; tin, aluminium, arsenic, antimonium, bismuth, and 
boron. The most interesting results are derived from a 
thorough investigation into the behaviour of manganese; 
copper-aluminium alloys. As commercial copper-manganese 
always includes small quantities of iron, it was first ascer- 
tained that even a copper-manganese to which material 
amounts of iron were added was not magnetisable. It was 
next shown that, with equal percentages of manganese, the 
susceptibility will increase for increasing percentages of 
aluminium up to à maximum corresponding to equal atomic 
amounts of both metals. This fact is the more noteworthy 


others have shown aqueous manganese salt solutions to 
possess a magnetic susceptibility somewhat higher than the 
eorresponding ferric salt solutions. There is a striking 
analogy in both the salts and certain alloys of the non- 
magnetic manganese metal showing strongly ferro-magnetic 
properties. This suggests a possible comparison of the 
manganese-aluminium bronzes with a salt solution where 
the copper would play the part of solvent; the above com 
bination of equal atomic amounts of manganese and 
aluminium having to be considered as solved salt. Keeping 
manganese-aluminium-copper alloys for some time at a 
temperature of 110deg. C. will reduce them to a state 
of stable equilibrium, corresponding with a maximum 
susceptibility. The transition points beyond which these 
alloys become non-magnetic are relatively low, a gradual 
rise being, however, noted with increasing amounts of 
either manganese or aluminium. | 


Water Power from Glaciers.—A unique case of 
water-power development in the States is illustrated in the 
Chicago Western Electrician, from which we are able to give 
some interesting details. The chief feature of the scheme is 
thefact thatthe water power is to be obtained from mountain 
glaciers which yield a continuous flow the year round. The 
plant is now in course of construction at Electron, and the 
water is to be taken from a stream 35 miles from Tacoma, 
and 1,900ft. above sea-level, and within nine miles of the 
first glacier. In all five glaciers feed the stream. A large 
dam will be constructed and the water will be diverted 
through an 8ft. square flume, cat through solid rock, and 
suspended across canyons, a distance of more than 
10 miles, to an elevated and precipitous bank of the 
stream, where a large reservoir is to be constructed: The 
water will be conducted at a decline of 7ft. to the mile, 
and at the end will be dropped at an angle of 45deg. 
through steel pipes 1,7006. in length down the slope to 
the river bank, a fall of 888ft. and a pressure of 400lb. 
to the square inch being secured. The reservoir is to be 
provided in order to cope with fluctuations in the stream, 
and as а reserve power in case of accidents to the flume. 
With a fall of 888ft. the water will rush down through 
penstocks of steel and strike the buckets of the waterwheels, 
of which there will be nine, at а velocity of 240ft. а second. 
From 3,000 h.p. to 4,000 h.p. will be developed. The work 
is being hurried on as much as possible, and & temporary 
electric lighting plant has been installed, so that operations 
may be continued night and day. А great part of the 
electrio power developed will be used in the operation of 
about 70 miles of electric tramways, but the company will 
have a surplus of from 10,000 h.p to 20,000 h.p. above the 
requirements of its own lines, which will be sold for 
industrial purposes. Experience with harnessing glacier- 
fed rivers on the continent has proved that there is want 
of water during hard winters. 

Electricity and Shade Trees —4A most interesting 
report has been issued by the Hateh Experiment Station 
of the Massachusetts Agricultural College in America on 
the injury to shade trees from electricity. We do not 
know that the subject has been specially enquired into 
before, and the report is, therefore, all the more acceptable. 
The document discusses the subject from various aspects, 
and illustrates damage due to current from tramway and 
lighting circuits. Summarising the results, the adverse 
conditions with which shade trees have to contend in cities 
and towns constitute a serious drawback to their develop- 
ment. A considerable amount of damage occurs to shade 
trees by wires, causing abrasions, destruction of limbs and 
leaders, burnings, and necessitating much injudicious 
pruning. The greatest amount of damage caused to trees 
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by alternating and direct currents is by local burnings. 
The higher the E. M. F, the more injury is likely to occur 
to trees. There is practically little or no leakage from 
wires during dry weather. In wet weather, however, when 
a film of water is formed on the bark, more or less leakage 
is likely to occur, and if the insulation is insufficient and 
contact with the tree exists, grounding takes place, and 
burning due to arcing results. The high resistance offered 
by trees and plants in general serves as а protection against 
death from an electrical contact. The least resistance in 
trees occurs in the vital layer (cambium), and those tissues 
adjacent to it. Electric currents of whatever nature, when 
applied to plants of a certain intensity, act as. stimulus. 
The physiological effect of the direct current on vegetable 
life differs from that of the alternating: the latter current 
acts more as a stimulus to the plant than the former. 
There is evidence to support the idea that a current, of not 
sufficient strength to cause burning, may over-stimulate 
the plant and cause a retardation of its activities which 
will subsequently result in death. 

Train-Lighting by Electricity.—It will be generally 
conceded that electricity has many advantages for train- 
lighting, but much discussion hag arisen over the beast 
method of securing the current, whether from storage 
batteries, axle-driven dynamos, dynamos driven by engines 
supplied with steam from the locomotive boiler, or from 
various combinations of these systems. The last issue of 
the Journal of the Institute of American Engineers we 
have received contains several papers which have an 
interesting bearing on the subject. Many plans have been 
tried in Europe as well as in the United States, but the 
authors seem to agree that the most feasible method is to 
make the system on each car a unit in itself. We quote а 
practical example. In Austria a Viennese electrical com- 
pany has fitted up a number of railway coaches with what 
is known as the Dick system of lighting. The apparatus 
of this system includes a dynamo, storage battery, and 
circuit wires. Each car is supplied with a small dynamo, 
which is attached to the axle of the car wheels by a 
journaled bearing carrying projecting arms on which 
the dynamo is mounted, it being held in a horizontal 
position by a spring attached to the truck. A belt 
drives the dynamo from a wheel on the car axle. The 
dynamo produces the current for lighting the lamps while 
the train is in motion, and simultaneously a small battery 
is charged from the same dynamo. This battery serves 
the purpose of keeping up the current while the train is 
at rest at stations. Generally speaking, however, the lamps 
should be fed as long as possible directly from the dynamo 
in order that the battery may be spared. The weight of 
the dynamo is about 440lb., and ап output of 45 amperes 
is obtained when running at normal speed. There, aro 
two batteries which will supply 22 8-c.p. lamps during a 
period of five hours without being recharged. The batteries 
are protected by safes, which may be placed in any con- 
venient part of a railway carriage. On the door of each 
safe are posted exact instructions for the benefit of the 
attendants whose duty is to look after the apparatus. 

Electrical Enterprise in New Zealand.— We have 
had occasion lately to call attention to the great many 
electrical schemes which are going forward in New Zealand 
at the present time, and the interesting progress which the 
eolony is making in all matters electrical, including the 
development of water power and transmission over long 
distances, electric tramways, and supply of electricity both 
for lighting and power purposes. It would be difficult to 
say which is the most go-ahead city in this development, 
although there are two or three which stand out from the 
others as the, pioneer cities in the introduction of electricity 


day. 


into the colony. This may be truly said in the case of 
Christchurch, which has recently inaugurated a combined 
dust destructor and electric lighting works—the only 
example of its kind in the Australasian Colonies. 
The electrical plant has been installed by Messrs. 
Noyes Bros., who are the New Zealand agents for 
the British Westinghouse Company. The destructor, 
as originally erected, was fitted with two Babcock 
and Wilcox water-tabe boilers, of a total steam- 
raising capacity of 500 h. p., and a working pressure of 
150lb. In the new plant which has been laid down the 
engines are of the high-speed enelosed pattern, running at 
450 revolutions per minute, with an 8in. stroke; they are 
of the triple-tandem, compound type, and were supplied by 
Davey, Paxman, and Co. Coupled direct to each engine is 
а British Westinghouse 100-kw. multipolar dynamo gene- 
rating current at 220 volts. In order to provide power for 
the all-night load, a storage battery has been installed. This 
battery is the largest in the Colonies, having a capacity of 
1,000 ampere-hours. It is equivalent in output to one of the 
dynamos running at about half-load for five hours. The 
construction of the battery is unique, as all the plates are 
assembled on the work and burned up by oxyhydrogen 
blow-pipe. Each cell is insulated separately, and the whole 
battery is insulated by glass from the floor. There are 
124 cells in the battery, 14 of which are used as regulating 
cells. Each cell contains 13 positive plates, 12 negative 
plates, and 22 gallons of acid. Specially-distilled sulphuric 
acid has to be made for this battery, as the manufacturers, 
the Accumulatoren Fabrik Actiengesellschaft, of Hagen, 
insist on pure acid and distilled water. The charging 
of this battery requires 20 hours continuous running 
of one dynamo at nearly full load, and a test 
of its capacity, made after charging, showed that 
the results were much better even than the guarantee. 
The regulating cells and battery are controlled by a switch 
and minimum cut-out, mounted on the partition separating 
the battery-room from the engine-room, In order to charge 
the battery without interfering with the supply to con- 
sumers, two motor-boosters are provided. These are of 
Westinghouse manufacture, and each consists of a 50-h.p. 
motor, working at 220 volts, coupled to a 574-kw. generator 
at 125 volts, both mounted on the same bedplate. The 
motor is controlled by a starting switch and resistance 
fixed near it, and also by switches on the main switch- 
board. The main switchboard consists of five panels of 
white marble, and is about 7ft. 6in. high. Each dynamo 
has a controlling panel fitted with necessary switches, 
circuit breaker, ammeter, and field rheostat, The battery 
and booster dynamo are controlled by switches and instru. 
ments on a separate panel, and also the booster motors, 
Provision has been made in the power-house for a 
й. engine, and everything bas been carried out with 
a view to extension at an early date. As regards 
the commercial side of the scheme, it is expected it 
will prove a success, and a clear profit of just on £1,000 
is hoped to be realised the first year. This is allowing 
15 per cent. for interest, depreciation, wages, and main- 
tenance, and a sum of £1,122 for operating costs. In the 
first instance, electricity for lighting is being supplied at an 
average price of 6d. a unit, and the estimated revenue is 
based on this figure. It will be interesting to see, when 
the plant has been long enough at work, how successful 
the combination of the dust destructor and electric lighting 
works will prove. The estimate places the average supply 
of steam from the destructor at 2,0001. per hour from a 
ton of refuse with a consumption of 25 tons of refuse per 
It is on this basis that the capacity of the electric 
plant now installed has been gauged, and it is hoped it will 
return a fair revenue, 
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ELECTRIC POWER IN TEXTILE MILLS. 


The limited adoption of electric motors for textile 
machinery is probably due rather to the conservatism of 
British millowners than to any fault of the power agent. 
Undoubtedly trade depression has also done much to retard 
progress in this direction. Were the electrical engineer 
asked to specify the most suitable time for putting in an 
electric plant, he would choose a moment when the mill 
was working at low output and numerous machines were 
idle, so that any delays incident to the change would be of 
little importance. But, on the other hand, when business 
is poor, the management are seldom inclined to incur the 
considerable expense entailed. Further, the insufficiency 
of antiquated methods of power distribution is less keenly 
felt than when the plant is working at its maximum 
capacity, when a brief cessation of the power supply would 
greatly disorganise the work. With orders pouring in and 
the plant working day and night, the owners feel justified in 
greater outlay on improvements, and in consequence this 
time is generally chosen for the electrification of a mill. 
The wisdom of the policy is open to doubt, but the facts are 
obvious. Much credit is due to the ongineer for the ingenious 
manner in which delays in changing over have been avoided ; 
in numerous cases the electrical plant has been put in 
without in the slightest degree 1 the continuous 
оа of the mill. But probably the advantages of 
electric power would have been better exemplified had it 
been possible in these cases to modify the transmission 
system further than by simply substituting motors for the 
various steam-engines employed to drive the shafting. 
While the driving of the majority of machines by individual 
electric motors is not considered the best practice from 
either a technical or an economical point of view, the 
grouping of machines driven from one source of power can 
often be improved upon to a great extent in changing over, 
resulting in improved working conditions and decreased 

пвев. 
ће 


lant illustrated ів ап example of an electrical | main shaft, running at 540 revolutions per minute. 


sion over such a distanco. Fig. 2 shows the Westinghouse 
alternator put in to generate the electric power. This 
machine is of 100 h.p., on the three-phase system, and runs 
at 440 volts and 720 revolutions per minute. It is driven 
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Fid. 1. — Westinghouse Type C Induction Motor, 75 h.p., driving 
Twenty Twisting Frames. 


by eight cotton ropes from a pulley 4ft. in diameter on the 
The 


installation grafted on to an existing mechanical system. | other small dynamo shown is auxiliary to the larger 


The twisting shed, shown in Fig. 1, forms part of Sir Titus 
Salt’s extensive works at Saltaire. These mills are for the 
most part driven by small steam planta laid down at several 
different points. The twisting shed is, however, located 
about 500 yards from any part of the main shafting, and it 
was therefore decided to drive it by electric power, rather 
than incur thé great friction loss of mechanical transmis- 
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machine, supplying the current required for excitation. 
The electric plant has been running regularly for 18 months 
10 hours a day, and has required practically no attention. 
Starting and stopping are very simple, and no skilled super- 
vision is required at any time. 

The Westinghouse induction motor, located at one end 
of the twisting shed, is of 75 h. p., and drives the line 
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shafting by six cotton ropes running on grooved pulleys. 
Twenty twisting frames are at present driven by the motor, 
each having 180 spindles running at 2,500 revolutions per 
minute. The frames are driven by belts from the line 
shafting, and any of them can be isolated when required 
by the use of loose pulleys. 

The polyphase induction type of motor, as here 
exemplified, is without a doubt superior to any other 
electrical machine for such work. It is simple and 
efficient, it can stand treatment that would inevitably 
ruin a direct-current machine, and it abolishes the bug- 
bear of sparking. The rotating member, or armature, of 
this motor contrasts strongly with the equivalent part of 
the more familiar direct-current motor, consisting simply 
of solid copper bars laid in slots in a laminated core, these 
bars being bolted at their extremities to heavy copper end 
rings. There is no insulation, no small conductors liable to 
injury, no thin “band wires,” and no commutator. These 
advantages are unquestionable, and demonstrate clearly the 
superiority of the alternating-current system for electric 
power distribution in cotton mills. 
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The above plant, though but of small size, is interesting 
not only as an example of the polyphase transmission 
system, but little known in this country, but also on 
account of its complete success, having given every satis- 
faction from the start. The general neatness and compact- 
ness of arrangement made possible by the motor drive are 
well shown in the illustration. 


DARTMOUTH AND KINGSWEAR ELECTRIC 
LIGHTING. | 


Through the courtesy of Mr. G. E. Smith, the engineer 
of the Dartmouth electricity works, we are able to 
reproduce the accompanying interesting photograph of the 
laying of eleotric ligating cables across the estuary of the 
River Dart. Tbe Kingswear Council have entered into 
an agreement with the Urban Electric Supply Company, 
of Dartmouth, by which the company agrees to lay mains 
both for street and house lighting in the district. Ia 
order that this might be done. connections had to be made 
across the river. For this purpose three Callender single- 


core cables were used, insulated with vulcanised bitumen, | 


and heavily armoured. These were laid in the bed of the 
river at a point close to where the floating bridge crosses 
from Dartmouth to Kingswear. The actual distance is 
about 550 yards, and we are pleased to state that the work 
was successfully carried out by the electric lighting 
company’s own staff, under the superintendence of 
Mr. G. E. Smith. 
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INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. · 
(Continued from page 675.) 


The method of renting telephones in England until 
recent years was by an annual payment to cover an 
unlimited number of local calls, this system now being 
known.as the flat rate. When subscribers, however, 
have an unlimited use of the telephone, it tends to burden 
the traffic with a large number of useless calls which would 
be eliminated on the introduction of а toll. On the other 
hand, the flat rate is an exceedingly popular one in England, 


llender Cables across the River Dart to Light Kingswear. 


and large firms would oppose a compulsory toll system ; at 
the same time it must be admitted that the toll system 
theoretically is the correct one, in so far as the more use 
a firm makes of the telephone on the toll system, the more 
he pays. | 
In practice the toll system involves a large amount of 
account keeping, which increases the office charges nearly 
in the ratio of decrease in operating. Taking all these 
facts into consideration, it would seem that a low flat rate 
combined with a toll rate should be adapted for an exchange 
system. It is also the practice in England to give frec 
service to flat-rate subscribers all over the local area, 
although in some cases long expensive junction lines have 
to be erected to connect the various exchanges together. 
Thus in the Portsmouth local area some of the junction 
lines are 18 miles long. Of course, it may be argued that 
unless the villages were telephoned the centyaf exchange 
would not be so large or important, as the shops in the 
villages are placed in communication with the supply stores 
in the town; yet theoretically a charge should be made for 
the use of a junction to another town or village. | 
The trunk lines joining the various telephone areas into 
which Great Britain is divided are under the direct control 
of the Postmaster-General, and a charge of about 5d. for 
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every 25 miles for a three-minute conversation is made. 
Under the licenses granted by the Postmaster-General for 
the establishment of exchanges a toll system is obligatory, 
and we will now consider the method of working same 
from a financial point of view. One method is to demand 
a deposit from the subscribers in prepayment of calls, and 
forward the account, whenever the deposit is exhausted, 
and refuse further calls until another deposit is made. 
This, however, leads to considerable friction with sub- 
scribers, and, therefore, should not be adopted by progres- 
sive exchanges ; and it would not have been mentioned at 
all had it not been an adopted system. 

Another method is to fix recording meters which auto- 
matically regieter the calls from the switchboard at the 
exohange. Although these meters work well and have 
been adopted in the large Post Office London central 
exchange, & subscriber needs convincing that the meter 
will not register calls which he does not have, aud this is 
the great drawback of the meter being at the exchange end. 

Another, and the last method we shall consider, is for 
the operator to book the calls on a pad at the switchboard, 
these entries afterwards being transferred to accounts which 
can be rendered periodically to the subscriber. This 
system, we believe, is adopted in the Post Office London 
branch exchanges and also the various Corporation 
exchanges. From these accounts the subscriber can see 
the various subscribers he has rung up during the quarter, 
and is satisfied that the account is in order. A sample of the 
form in use at Portsmouth, which automatically adds itself 
up, is given in Fig. 7. This last method proves very satis- 
factory to subscribers, and although it is an increase in 
clerical labour compared with the deposit or meter systems, 
the fact must not be lost sight of that to please sub- 
scribers is of more importance than a slight reduction in 
maintenance charges. 

Another method of popularising the toll system is to 
charge the rental half-yearly or quarterly instead of yearly, 
forwarding the account at the same time as the preceding 
quarter’s tolls. | 


No. 2 Tanirr £3. 10e. AND Id. PER CALL. No...... 
Telephone Department, 
err eere eret d Town Hall. 
Account of local calls originated by you for quarter 
nig y s. d 
АТГСАТВ оен E E ровно вИ 
ТОТА: ро РУНЫ нЕ 
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To arrive at the amount to charge for the rental of a 
toll telephone in addition to the fees for the calls is a very 
difficult problem, as it is affected by the proportion of flat- 
rate to toll-rate subscribers. The first fact necessary to 
base an estimate on is the maintenance charge of a direct 
exchange line. In the chapter on maintenance it was 
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found that the upkeep per station, including interest, 
sinking fund, and special reserve account, amounts to 
approximately £4. 3s. 6d., and consequently the tariffs 
should be arranged to give an average income per station 
of £4. 3s. 6d. But this includes inside extension lines. 
It is therefore necessary to eliminate these inside extensions 
80 as to arrive аб the cost of maintaining direct exchange 
lines and outside extensions, as obviously an inside exten- 
sion should not cost as much to maintain as an outside 
one, or a direct line. From actual practice it is 
found that the cost of maintaining exchange lines and 
outside extensiors is £2. 7s. ld. at Portsmouth, and 
£2. 0s. 2d. at Glasgow. Adding to this the interest, 
sinking, and reserve fund charges on the cost of £25 per 
line, we get £4. 8s. 8d. ds the full maintenance charge on 
direct lines. Consequently £4. 8s. to £4. 98. should be 


the average receipt per direct line in order to ensure the 


commercial success of the exohange, or, in other words, 
about 20 per cent. on the capital cost should invariably be 
charged in telephone practice. 

A safe tariff would, of course, be £4 per annum with 
& toll of 1d. per call but as the more important firms 
EAE a flat rate it would be necessary to introduce one. 

is, of course, is a concession to the large firms, and the 
toll rate should be reduced accordingly as a concession to 
the small users. А flat rate of £6 combined with a toll 
rate of £3 and 1d. per call are very good rates to com. 
mence with, as the tolls may be counted upon to yield at 
least 15s. per toll subscriber per annum. It will thus be 
seen that 80 per cent. of the subacribers would have to be 
toll subscribers before the average receipt would fall below 
£4. 88. : 


20 per cent. flat-rate lines at S MASS Qaae RENAL NU EUR — £120 
80 per cent. toll-rate lines at S5. e . . 4 . . = 240 
Tolls; 80 at 1 ceo наса Sons Medos е = 60 

£420 
Or an average receipt per direct line of £4. 4s. If the cost 


of the direct lines works out at £20, as at Portemoutb, 
instead of £25, the maintenance per direct line will, of 
course, fall by 83 per cent. on £5, or 88. 1jd., and the 
average receipt necessary would fall to £4. It would then 
be possible to reduce one, or both tariffe. The best practice 
would be to reduce the flat rate, as this would slightly 
diminish maintenance charges, and the more important 
toll subscribers would transfer to the flat rate, as it is the 
most popular one. 
A reduction of the tariffs could be made as follows: 


20 per cent. flat-rate lines at SC eee — £100 
js ji "p (0 ͤ 8 = 240 

Tolls, 80 at 188, ..... V АЙ азе = 6 
| £400 


Or an average receipt of £4 per direct line. Even this 
would be improved on, as with a low flat rate of £5, 
60 per cent. would adopt it, but the above figures are given 
as being an absolutely safe basis of working. Tariffs for 
inside extensions can now be deduced, being 20 per cent. 
of the capital cost. The average cost works out about £5, 
and £1 per annum, being 20 per cent. of £5, is the usual 
rental charged. Similarly with outside extensions, the 
tariffs should be fixed to give an average receipt of £4 to 
£4. 4s. The usual method of charging is if the line is 
under one mile in extent, but over three-quarters mile, £5 ; 
under three-quarters, but over half mile, £4. 10s.; under 
half mile, but over quarter mile, £3. 158.; under quarter 
mile, £3. 

It is often thought that call offices stem the growth of a 
system, but the contrary is found in practice, a good call 
office system being the means of inducing firms to adopt 
the telephone. Call offices should yield 7s. per month, 
otherwise they are not bringing in 20 per cent. on the 
capital expenditure. 

Another method of catering to the small users is by 
establishing party lines, whereby from two to ten, or even 
twenty, instruments are bridged across the one line. This, 
however, does not meet with success in England, owing to 
conversations not being private and the liability of faults. 
A two-party line costs the extra spur into the subscriber's 
office, and the instrument, in addition to the first sub- 
scriber’s line, во that the combined rentals should equal the 
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average receipt plus 20 per cent. on the cost of the spur 
and instrument. The average cost of a spur and instrument 
is £6, and if the average receipt was £4. 8s., the combined 
rentals should total to £5. 12s., or a two-party line rate of 
£3 per annum, but as the maintenance becomes greater, 
owing to the complications for selective ringing, the rental 
should be £3. 10s. per annum to prove remunerative. 

In carrying out private installations a quotation at 
20 per cent. on the cost price should be given on a five 
years’ agreement, so that even if the firm does not rent the 
installation at the end of the five years, little or no loss 
will occur. In the opening of small exchanges the 20 per 
cent. rule cannot be rigidly observed. For instance, if a 
village is one mile from an existing route, and five subscribers 
are obtained, an exchange could be established for £150, 
but the rental of the exchange would be comparatively 
large to the income, and so on opening small exchanges it 
is necessary to make up a careful estimate of capital cost, 
revenue, and expenditure to see that it will be commercially 
successful before commencing the work. To summarise, 
the tariffs are governed by the cost per line, and the pro- 
portion of toll subscribers to flat-rate ones. It will be 
found, however, that as a general rule a flat rate of £6, 
and a toll rate of £3 and 1d. per outward call, will prove 


very successful. 
(To be continued. ) 


A METHOD OF MILKING FAULTY CELLS. 
BY W. DALTON. 


As a battery is at the best a very inefficient part of a 
station equipment and, moreover, its maintenance is also 
item to contend with, the following method of 


a heavy 
milking faulty cells without having to resort to the expense 
of a special machine may commend itself to those who have 
batteries under their care. It is very often found that 
sooner or later vertain cells in a battery persistently go 
dead after a normal discharge, and an extra charge is invari- 
ably a cure, providing the fault is not ca by shorts 
between the plates. 

It is assumed that an ordinary booster is used in connec- 
tion with the station equipment, arranged in series with the 
battery when charging, connected either on the positive or 
negative side. Assuming there are, say, two adjacent cells 
which are faulty and require milking, the question to solve 
is how to adapt the booster е is probably designed 
to give about 100 volts normally) to charge the two cells 
with, say, 150 amperes at a voltage only sufficient to 
force this current through the low resistance of the 
cells. The voltage required to do this may only be 
about six or seven volts. To get this the excitation must 
be brought down very low, and it is done by exciting the 
booster field from a few of the good cells in the battery. 
It may only require, say, 10 or 15 cells in series, and if 
there is a battery regulating switch fitted up these can be 
varied to suit circumstances. The ordinary connections at 
the booster terminals are temporarily disconnected and a 
pair of flexible leads joined up in their place, the other two 
ends being clamped across the faulty cell, care being taken 
to see that they are connected up with their polarity right. 
A switch is put in the circuit, the booster motor is run up 
to speed, and the generator field switched on. The main 
switch is now closed, but before doing so the volte of the 
generator should be tried, otherwise if the generator was 
giving no back E.M.F., the cell would be short-circuited 
through the armature. The battery regulating switch is 
now regulated until the right amount of current is passing 
into the faulty cell. If the battery is situated any great 
distance from the booster, a good method of connecting up 
the faulty cell is to erect two lengths of trolley wire on 
porcelain insulators between the booster and battery, and 
then at the end of this line flexible leads can be clamped on 
the trolley wire and taken to the faulty cell. 

The advantages of the above method are: (1) no expense 
incurred for a special milking booster; (2) it is not 
necessary to break the joints and cut the faulty cell out of 
circuit. 

Another point worth noting is that the extra amount of 
work put upon those cells which are used for excitation 


р is infinitesimal, therefore negligible. This is 
obvious when taking into account that the shunt of the 
machine may be some hundreds of ohms, and this divided 


by the voltage of the cells results in a very small fraction 
0 


an ampere. When this method was first tried, it was 
expected that the machine would spark, due to it giving 
out a heavy current in a very weak field, but it has been 
used on more than one make of booster with perfeotly 
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Example of Battery for Traction Work. 


satisfactory results. The accompanying diagram shows the 
connections. 
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THE NEW GAIETY. 


The sacred lamp of burlesque lies smouldering at the 
foot of pedestal, as depicted on the curtain raiser, and the 
figure representing the new Gaiety raises aloft an electric 
light. This characterises the modernising of John Hollings- 
head’s house which has just been carried out by George 
Edwardes. The decorations and fittings and the archi- 
tectural features do not lie within our sphere: an idea of 
the comfort obtained may be gathered from the single fact 
that each chair in the stalls and dress circle did actually 
cost £4. 

The electrical installation is most complete, and has cost 
close on £7,000, £1,500 of which is represented in the 
switchroom. It provides for 5,500 lights or an equivalent 
of 9,406 8-c.p. lamps, 30 arcs, and several motors. All 
these lights are on the two-circuit system, the supply 
coming from two stations of the Charing Cross and Strand 
and from two stations of the Metropolitan Supply Com- 
panies. The latter company provide the main supply from 
their Willesden station, and their stand-by from Sardinia- 
street. There are 14 sets of mains coming in, divided over 
three different pointe of entry. The boards at the various 
points of supply are, of course, all arranged so as to 
change any circuit over from one station to the other of 


the same company. A separate switchboard and service is 
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installed for arc lamps. This is on the three-wire system, 
with a two-way change-over switch ; as there is no separate 
100-volt supply, the Metropolitan Company will use for 
this purpose a motor-transformer to reduce the supply 
voltage. A separate supply board controls the “ police” 
lights. These are on а separate main from the Charing 
Cross and Strand Company, so that if all the regular lights 
on the two separate supplies in the theatre should give 
out, there will remain alight 136 16-c.p. lamps connected 
with this third independent supply, enough to provide a 
slight illumination to all parts of the house, and especially 
the exits. Another board controls the supply to the 
motors. There is a 124-h.p. for the 7ft. ventilating fan оп 
the roof, two of 34-h.p. for the fan on the stage and the 
vacuum cleaner respectively, and a 5-h.p. motor for the 
Waygood’s lift on the ladies’ side for the 555 
A separate service supplies the offices and the dressing- 
rooms on the Aldwych side, another those on the Strand 
side, and so forth. 

The whole of the lamps in the auditorium, passages, etc., 
are controlled from two points only, the two large switch- 
boards, having a total of about 70 switches, being fitted in 
fireproof chambers with metal sliding doors near the stalls 
saloon, where they will be under the control of a respon- 
sible official. All the lamps in the auditorium in view 
from the stage will be controlled from switchboards by the 
fire-resisting pass door to the stage. These are fitted with 
arrangements for lowering the illuminating power of the 
lamps whilst the play is in progress, and are under the control 
of the electrician in charge of the stage. Most of the lights 
are 52-c.p. incandescent lamps. There аге 74 25-c.p. lamps 
on the centre chandelier, an inverted 30-ampere arc lamp 
under the dome, and 24 12 to 15 ampere projectors on 
the ое and six other arc lamps in other parts of the 


Seven miles of steel tubing and 25 miles of wire were used 
on the job. The switchboard was made by Messrs. E. F. 
Moy and Co. In connection with it a new mechanical 
57-lever regulator is used for the three-colour gamut. 
About one-third of these levers are connected with 21 
Lyon’s liquid resistances in the basement, to be used for 
slowly varying the lights. In other circuits metal resist- 
ances which work on sliding contacts are used, and are 
placed overhead. The regulator, which is of a type in 
common use on the Continent, is entirely new in England, 
and was supplied by the Electrical Company. It cost 
between £500 and £600, and is an ingenious contrivance 
for coupling up the different circuits as may be desired for 
simultaneous control. One regulator shaft is used for each 
colour, and the circuits can be coupled to the shafting or 
independently controlled as desired. The wiring to this 
switch and fuse board has been most neatly carried out, 
and the usual bunching of conductors near it has been 
avoided. Each wire can hence be got at easily if required. 

The switchboard is bolted to the proscenium wall, and 
the regulating gear is fixed on the up-stage edge of the 
platform, thus enabling the person 5 it to face 
the stage, instead of having his back to the lamps he is 
regulating. The resistances themselves are fixed in fire- 
resisting chambers built above the stage switchboard, 
extending to the underside of the fly floor, the multiple 
switches, which are bolted to the resistance frames, being 
connected to the regulating gear by means of steel-wire 
ropes. A complete system of electric lamp signalling has 
been installed to the principal points in the stage cellar, 
on the stage, and to the flies, the whole being placed under 
the control of the stage-manager in the prompt corner. 
As already inferred, the wiring is arranged so that in the 
event of any portion of the light supply breaking down 
the whole of the lighting of that system can be changed 
over to another supply, thus making the chance of a 
breakdown for more than a few moments impossible at 
any time. 

e whole of the work has been carried out by Roger 
Dawson, Limited, Berners-street, to the specification of 
the consulting engineer, Mr. Thomas J. Digby. Every 
objection of the most exacting London County Council 
inspector has been anticipated, and the contractors have 
evidently not stinted money or pains to carry out to a 
successful issue what must be regarded as the most modern 


electrical theatre installation in the way of safety, comfort, 
and stage improvement. Mr. G. Poynton Applebee has 
been for some years the electrical engineer of the theatre, 
and upon him will now devolve the care and working of 
this complete installation. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of & practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to Er mistakes as 
to symbols, and all loose sketches should be signed by the 
The matter must be written on one side only of 
Questions may be sent at any time. 


QUESTIONS. 
629. Describe what you consider to be the best lifeguard for electric. 
tramcars at present on the market. —Mica. 


630. Describe the action of the Pu ia lubricator for cylinder: 
lubrication. Give sketch.—C. W. 8. 


ANSWERS. 


Question No. 621.— Resonance occurs when the natural period of 
discharge of a circuit is equal to the generator frequency, and is 
complete when the self-induction and capacity of the line exactly 
neutralise each other. Explain this clearly. 


Best Answer to No. 621 (awarded 108.).—It can be shown 
that the period of oscillation of a circuit consisting of an 
inductance and capacity connected in series is expressed 
by the equation {= т ~L К when the resistance is low, and 
{= іше of complete cycle in seconds; L=inductance in 
henrys ; K =capacity in farads. 


author. 
the paper. 


Fic. 1. 


Now, if an alternating voltage be applied to such 
a circuit (Fig. 1), the current which flows produces 
between the ends of the inductance a counter E.M.F.= 
V, 2 21 n LC, where n = frequency in cycles рег 
second, and C = current in amperes. The same current 
flows into the capacity, and produces a counter E.M.F. 


= Ук = __—__.. Now V, lags 99deg. in phase behind 
2 тп К 


C, while Уу leads С by 90deg. Hence these two counter 
E.M.F.’s tend to cancel one another, and if ¿rn L 


1 . : 
- tl l 
22 they exactly neutralise leaving only the 


counter E.M.F. due to the resistance. The current is 
then limited only by the resistance, and the equation of 


the current is given by Ohm's Jaw, or С= т This is the 


condition of so-called “resonance.” When R is very 
small, C becomes very large, causing V, and V, to become 
also very large, resulting often in the breakdown of K, 
whether a cable or other condenser. As stated above, we 
have | 

1 


2rnL= : 
2 1 n K 


4 12 п? = oa 


LK 


or, 


THE ELECTRICAL ENGINEER, OCTOBER 98, 1908, 


or, 


TENAN 
2 L K 
Let ¿=time of one cycle = = 
n 


then t=2 r JL K. 


But, as seen above, this equation also expresses the 
natural time of oscillation of L and K, so that it is clear that 
resonance occurs when the period of the generator equals 
the natural period of the circuit. 

The above formula only holds for the case where the 
resistance is small. With resistance in circuit, the 
neutralisation of L and K gives the maximum current 


for a given voltage, the current being R When L and K 


are in parallel across the mains, a different саве is presented 
(Fig. 2). If the resistance is vanishingly small, the con- 


CL» 


90000000“ 


© 
К 
Cc | 
\ 
Fic. 2. 


denser current, Cx, leads the voltage, V, by 90deg., while 
C, lags by 90deg. Hence, if C, = C, (the resonant con- 
dition), the resultant current flowing from the mains is 
zero, and no current will flow, however large V may 
be. But as the circuit must possess some resistance, 
the two currents, Су and Ci, аге not exactly 180deg. 
apart, and a resultant current flows from the mains 
and in phase with V. This may be seen more 
clearly by the clock diagram of Fig. 3. O V is the 
applied voltage, O C, is the current in L, lagging behind 
О V by a little less than 90deg. (depending upon the 
relative values of L and R), O C, is the capacity current. 
The resultant is & small current, O C,, which, if L and K 
neutralise, is in phase with O V. 


M 


O 
Fic. 3. 


Summing up, we may say that when capacity and 
inductance neutralise, we have: (1) with a series arrange- 
ment, a large current and abnormal voltages across capacit 
and inductance ; (2) with a parallel arrangement, а small 
eurrent taken from supp y and normal voltages across 
capacity and inductance.—R. C. 

Answer to No. 621 (awarded 78. 6d.).—In answering this 
question, it will be well to briefly consider the effects of an 
inductance and a capacity in an alternate-current circuit, 
when the impressed E.M F. on the circuit follows a simple 
harmonic law. When an inductance exists in the circuit 


the current is 25 ог a quarter period behind the E.M F. as 
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regards ite phase. In the case of capacity in the circuit, 
the current is 2 or à quarter period in advance of the 


E. M. F. In the first case the current varios inversely as 
the product of the inductance and the frequency, and in 
the second case current varies directly as the product of 
capacity and frequency. It will therefore be seen that the 
effects produced by inductance are the reverse of those pro- 
duced by capacity, consequently a capacity may be to 
neutralise the effects of an inductance in a circuit. 

The phenomenon of the neutralisation of an inductance 
by a capacity is termed electrical resonance, and the advan- 
tage of this phenomenon is that it increases the current in 
an inductive circuit when the impressed voltage is insuffi- 
cient to give the required current. When the effect of 
inductance is completely neutralised by capacity, the 


equation L 2055 is satisfied, the current being in phase 


with the impressed E. M. F. Неге L= inductance in henrys, 
p=2rn (п= ~), and C= capacity. Perhaps an example 
might simplify the above remarks. Suppose it is required 
to neutralise an inductance of 1 henry, the ~ being 100, 
in a circuit having a resistance of 20 ohms and an impressed 
E.M.F. of 100 volts. Let C=required capacity. 


Now, Lp='1x27x100=62'8; also C p= 15 


* C= 0159 0159 25 microfarads 
2 1 n 628 ˙52 


Current 0 = 5 amperes; also potential difference at 


1 
^ CP - 2 0159 
P 628 


terminals of condenser = 5- = 915 555 volte. Poten- 
tial difference across the inductive resistance = current 
x impedance = 5 J 7? + p? L? = 5 J 203 + 62:8? = 5 x 65:9 
= 329°5 volts. This example shows how a small impressed 
E.M.F. may give rise to very high potential differences 
between certain pointe in the circuit, which may result in 
a breakdown unless suitable precautions are taken. Elec- 
trical resonance takes place in а circuit when capacity is 
placed in series with an inductance, and it will be well to 
consider the effect of shunting an inductance by a capacity. 
Under these conditions the total current is divided into 
two componentse—+.c, the load current in phase with 
the impressed voltage, and the idle current which is 


in quadrature with it. As this idle current is 7 behind 


the E. M. F., and the condenser current is ы in advance 


of it, these two currents always oppose one another. 
If the capacity is so adjusted that its current equals 
the idle current of the inductive resistance, then the 
only current in the main circuit is the load current. 
This effect is made use of in a method first introduced by 
Mr. W. Mordey for getting rid of the power factor in alter- 
nate-current distribution. As is well known, before an 
alternating current can do useful work in a circuit it has 
to (1) charge the condenser formed by the cable, (2) set 
up а etic field around every conductor forming the 
circuit. e charge for the magnetic field acts at an angle 
of 90deg , and the condenser charge at an angle of 270deg. 
behind the current. Hence the two charges are op 

to each, and if the capacity of the condenser is such that 
its current equals the idle current which is responsible 
for the power factor the latter disappears. In practice this 
is brought about by bridging a choking coil (giving the 
same current as the condenser formed by the cable) across 
the circuit. When there is a motor load on the service, the 
choking coil would only have to make up what the motors 
do not provide for. Мт. Mordey has found from actual 
measurements on a cable about six miles in length that it 
is possible to reduce the idle current from 6:5 to 1:5 
amperes. From the above remarks it will be seen that a 
condenser of suitable capacity connected in series with an 
inductive resistance, will | produce а rise in the potential 
difference across its terminals, and if the frequency of the 
supply current, C p, is so related to the inductance and 
-l is satisfied, then the 


capacity that the equation L p = T 
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current will be in phase with the impressed voltage, and 
electrical resonance is said to exist in the circuit. On the 
other hand, when a condenser shunts an inductive resist- 
ance, it supplies the idle current required by that resistance 
if the condenser is of suitable capacity—J. W. R., 
SWANSEA. 


Answer to No. 621 (awarded 7s. 6d.).—The statement 
that T. G.“ asks for an explanation of is not quite right. 
Resonance does not occur only when the natural period of dis- 
charge of a circuit is equal to the generator frequency. It 
may and does occur when these two frequencies differ, 
when there is a certain relation between the frequency, 
capacity, and self-induction. Resonance is best explained 
by means of a mechanical analogue—the one usually 
employed is that of the spiral spring. If such a spring 
is set vibrating, its oscillations have a certain frequency 
and amplitude. If, now, a periodic force acts on this spring, 
giving it an impulse at definite intervals, under certain 
conditions resonance takes place on the spring’s oscilla- 
tions—e.g., if the force gives an impact in the direction 
of motion of the spring, every time the spring passes 
through its point of rest in a certain direction the ampli- 
tude of the spring's oscillations is gradually increased 
until it becomes very large. This phenomenon is resonance. 
If the same force acts as above every second, third, fourtb, 
etc., time the spring passes in a certain direction, resonance 
still takes place, but the amplitude increases more slowly, 
inversely as the interval between successive impacts. 

Now, just as a spring has a certain period, if it is set 
oscillating freely, so every electric circuit containing resist- 
ance and self-induction and capacity has a certain natural 
period of vibration, only what vibrates is the current in 
the circuit. If the corresponding equations for the elec- 
trical and mechanical phenomena are examined (they can 
be found in many books—e.g., Perry's “Calculus for Engi- 
neers,” Rhodes’s “Elementary Treatise on Alternating 
Currents”), they are found to be of exactly the same form— 
the mass, friction coefficient, want of stiffness, and displace- 
ment of spring in the mechanical case corresponding to the 
coefficient of inductance, resistance, capacity, and voltage 
respectively in the electrical case. The equations are: 


dz © oy 
dt h h 
d? v dv v l 
d 2 KA R E 
The usual notation is used, the equations being those for 
forced vibrations —i. e., the case of a periodic force acting 
on the vibrating spring. The solutions of these equations 
are well known (Rhodes, pp. 31 and 201), and it is found 
that if the ri ges vibration has a sine function equation— 
i.e., the E M.F. of the alternator connected to the circuit 
under consideration is а sine function of the time—the 
magnitude of the current in the circuit depends on the 
value of the expression 


+ (mechanical). 


L (electrical). 


where p —2 т / and f = frequency of alternator. This expres- 
sion is in the denominator, hence the voltage and current 


are largest when it is zero—i. e., when p L = ; or 
„DL K 21. : i 

When the reactance is zero—i.e., the effects of capacity 
and inductance equally balance—we have clertrical reson- 
ance. The above equation, p? L K=1, gives the condition 
for obtaining a completely resonating circuit. Of course, 
if the reactance is very small, though not equal to zero, 
partial resonance is obtained, but the occurrence of resonance 
depends essentially on the relationship of p, L, and K. If 
the inductance and capacity be suitably arranged, resonance 
can be obtained at any frequency. If an alternator have a 
wave containing the fundamental and higher harmonics, by 
suitably arranging the capacity and self-induction, reson- 
ance may be obtained with any desired harmonic. Thus 
it is not exactly true that the period of the circuit must be 
equal to the generator frequency to obtain resonance ; if it 
is equal to the frequency of one of the harmonics, reson- 


1 
pK 
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ance may be obtained, and it is because of this that care 

must be taken with alternating circuits in which the wave 

is not approximately a sine wave.—A. C. С. I. 

Question No. 622.—Explain how to find the efficiency of an 
alternating-current motor of 6 h.p., the speed being 1,500 
revolutions per minute. 

Best Answer to No. 622 (awarded 10s.).—The efficiency 
of any motor is the ratio of the electrical power supplied 
to the mechanical power given out at the shaft. Conse- 
quently there will be two quantities to be measured — 
(a) the input watts, (b) the output horse-power. Now, the 
input watts on an induction motor cannot be measured on 
ordinary voltmeters and ammeters, as the product of the 
readings so obtained would give the apparent watts, which 
would have to be multiplied by the power factor of the 
motor to give the true watts; and without knowing the 
details of фе internal design of the motor, the power factor 
cannot be obtained except by means of a special instru- 
ment, but this would necessitate extra expense, which can 
be easily avoided by the use of two wattmeters, as is shown 
later. As W. F. F.” does not state what type of induction 
motor he wishes to teat, it is proposed to show the arrange- 
ment of the wattmeters for single-phase, two-phase, and 
three-phase circuits. 

SERIES COIL 


— 


Fie, 1. 


Fig. 1 shows diagrammatically the wattmeter connec- 
tions for a single-phase circuit, the series coil being con- 
nected in series with one of the feeders, and the potential 
coil across the two. On a two-phase circuit with four 
feeders two wattmeters are required, each connected in a 
similar manner to the above (see Fig. 2). With only three 
feeders the wattmeters are connected with the series coils 
in series with the outside feeders, and the potential coils 


Fic. 2. 


across the outside and the middle on each side. Fig. 3 
shows the arrangement on a three-phase circuit with two 
wattmeters. A single wattmeter could be used (with a 
change-over switch for putting the potential coil first across 
the outer and middle and then across the two outers), 
provided that the three phases are balanced, which is 
unusual on motor circuits. Special meters are made for 
three-phase circuits which are not in balance, of which the 
British Thomson Houston Company's meter is an example. 


SERJES COIL 


POTENTIAL COIL 


Fie. 5. 


But the two-wattmeter method is the simplest and most 
accurate. In the above figures the sum of the readings on 
the two wattmeters in the two-phase and three-phase circuits 
give the true watts input to the motor. The most suit- 
able type of wattmeter is the Thomson meter, and the 
meter should be well “damped” to avoid fluctuations in 
the readings. 

Now with regard to the measurement of the horse-power 
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output at the motor shaft, the cheapest and best arrange- 
ment is to use a brake on the pulley (as shown in Fig. 4). 
The pulley should be made with flanges each side to allow 
water to circulate inside round the pulley as it rotates to 
keep the surface cool, as the friction of the brake on the 
pulley will cause considerable heading. The brake band 
ia fitted with wood blocks on the inside to form a better 
rubbing surface on the pulley than would be the case if the 
steel band was directly on it. Thespring below the spring 
balance, S B, is used to obtain steady readings on the spring 
balance. With such an apparatus the brake horse-power 
given out at the shaft is obtained from the following 
formula : 


eB еы per шише x ibe poloa БЕ нъ 
33,000 x 12 = 


It should be noted that with a single-phase induction 
motor the brake band cannot be put on until the motor 
has been run up to full speed, as it cannot start up under 
load, whereas two-phase and three-phase motors can do во. 
If the induction motor referred to is coupled to a con- 
tinuous-current dynamo, the horse-power output of the 
motor can be easily obtained, as it will be the kilowatt 
output + internal losses of the dynamo divided by 746. 


Fre. 4. 


The kilowatt output can be measured on ordinary volt- 
meters and ammeters, and the C? R losses can be obtained 
by measuring the resistances of the armature and field and 
multiplying them by the (current)?. The other losses due 
to friction and core loss can be obtained by taking read- 
ings on the induction motor to find the input watts: (1) 
uncoupled from the dynamo and running light ; (2) coupled 
to the dynamo fully excited but not loaded. en the 
difference between the two readings will give the generator 
losses due to core loss and friction in the bearings, etc.—P. 


Answer to No. 622 (awarded 10s.).—No mention is 
made of the type or class of the motor, or whether it 
is a three-phase or single-phase machine, but as the methods 
for determining the output will be the same in each case, 
we will first consider this point. In determining the 
efficiency, we have to find the relation between the output 
and input, and for this purpose the output of the motor 
must be measured in horse-power produced on a brake. 
This can be readily reduced to the output in watts, while 
the input can be measured directly in watts, thus giving 
the efficiency. There are numerous forms and types of 
“ absorption " or brake dynamometers now in use. A 
well-known type is the Prony brake, which is shown 
d matically in Fig. 4. The lever is fitted with a 
knife-edge, which moves in а suitable slot in the lower 
portion of H. The upper portion is threaded and provided 
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The handwheel cannot move up or down, but is free to turn 
round. А keyway is cut lengthwise in Н, while a feather 
key in the tripod heads prevents H rotating when the 
handwheel is turned. A belt laps round the pulley, and 
the two ends are secured to the lever, J. hen it is 
desired to take а test, the tripod is erected, and the counter- 
weight, K, adjusted so that the lever, J, is horizontal. 
The knife-edge must be in a vertical line above the centre 
of the shaft, and the portions of the belt, T, T,, must be 
parallel. When the pulley runs in the direction of the 
arrow and the strap tightened, by screwing up H, the scale 
pan will be moved upwards, and weights must be added 
to bring the lever again to its horizontal position. Under 
these conditions the horse-power can be calculated by 
applying a formula given later. 


Fic. 1. 


The writer, however, prefers the type of brake or dynamo- 
meter shown in Figs. 1 and 2; Fig. 1 being a front eleva- 
tion and Fig. 2 a sectional side elevation. The brake 
consists of a rigid framing, F, secured to a base, E. This 
framing can be conveniently made up from pipes and 
strengthened by cross ties. A strip of thin sheet iron, B, 
having blocks of wood, C, secured to the inner side, is 
arranged round the pulley, P, as shown. А is a device, 
consisting of a bolt and nut, for increasing the pressure of 
the blocks on the pulley. The latter is of special construc- 
tion, and should consist of a brass casting, P, secured to a 
boss, D, by four tap bolts. By this arrangement one pulley 
will suit for various sizes of shafts—a boss only being 
required for the particular size of shaft. At the outer 
edge of the pulley will be seen an annular projection, /, at 
right angles to the face of the former. The object of 
this is to keep the pulley cool when running, water being 
poured in the space thus formed before starting up. 
Centrifugal force keeps this water from coming out when 
the. machine is running. By this means the writer has 
found that the friction can be kept constant for а complete 
test without the necessity for applying a lubricant to the 
face of the pulley. 


N Е 
т —э| 
Fia. 3. 


The method for calculating the horse-power when using 
this form of brake will be followed on reference to Fig. 3, 
which shows the brake in diagram form. In this figure 


r represents the radius of the pulley (in feet) ; 
ту, radius of the sheet iron strip (in feet); 
T, the reading (in pounds) on the spring balance, s, 
(Fig. 1) ; and ä 


with a handwheel, the latter being fixed in a tripod head. | F, the force of friction at the face of the pulley, 
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It is important to note that T should act tangential to | current and voltage, the volt-ammeter reading, or “apparent 


т. By the principle of moments we have 


Fr=Tr, . (1) 
The work done per minute is 
| 2xrn Е foot-pounds (2) 


where n is the number of revolutions of the pulley per 
minute, aud т = 5:1416. 


Hence from (1) and (2) 
Brake horsepower (BH P.) = 277^ TI n TH 
° r x 55,000 58,000 


= 000019 T r, n. 


Fra. 4. 


The corresponding equations for determining the brake 
horse-power when using the Prony brake (Fig. 4) are 
(Ti- T.) r-WIl. (5) 
where Т, апа T, are the tensions in the tight and slack 
sides of the strap; 
W, the weight (in pounds) needed to bring the lever, 
J, to its original position ; 
r, the radius of the pulley (in feet); and 


l, the length of the lever (in feet) through which 


W acts. 
The work done per minute is 
2тт% (T, — Т») foot-pounds . 
whence from (3) and (4) 
BHP. 2 2 r TuWI = 2rnWl 
r x 55,000 55,000 
= ‘000019 W Іл. 
The direction of rotation should in all cases be that shown 
by the arrow in the figures. 


RESISTANCES. 


(4) 


MAIN SWITCH 


Fie. 5. 


The connections for a three-phase induction motor test 
are shown in Fig. 5. An із the ammeter in series with 
one phase, as are also the series or main coil of the indicating 
wattmeter, W, while V is a voltmeter joined across the 
other two phases. The connections are for а symmetrically 
balanced three-phase circuit, whieh would occur in the 
motor under consideration. A little explanation is needed 
about the connection of the wattmeter, W. It will be seen 
from Fig. 5 that the series (or main) coils are in series 
with one phase, while the shunt (or pressure) coil is joined 
from the centre point of two resistances, Ri R. These 
resistances should be equal, and both should be large in 
comparison with the resistance of the pressure coil. By 
means of these connections the total input can be measured 
directly on one wattmeter. When the test is being run, the 
following readings should be taken: amperes, volts, watts, 
а of motor, and reading on spring balance of brake. 

he wattmeter is inserted in order to determine the “power 
factor — i. e., ratio between “true watts” and “apparent 
watts ”—ав if there be any phase difference between the 


watts,” will be in excess of the true watts, as given by a 
wattmeter reading. If C be the reading on the ammeter, 
V that on the voltmeter, and W that on the wattmeter, 


If the number of poles of the 


| W 
then power factor = 36Y 


motor be known, then the slip can be calculated, for the 
“synchronism " speed of the motor is 

frequency (cycles per second) 7 60 

pairs of stator poles 

whence the slip is this number minus the actual number of 
revolutions per minute. The voltage is not given in the 
question, and if this exceeds 500, potential and current 
transformers should be used for the instruments. 

With a single-phase motor, the readings and methods 
will be similar to the above, only that the voltmeter and 
ammeter readings will not have to be multiplied by 3 to 
give the apparent watts. Readings should be taken at 
various loads and curves plotted showing the relation 
between brake horse-power and efficiency, brake horse- 
power and power factor, brake horse-power and slip, 
and brake horse-power and amperes input per phase.— 
MONOPHASE. 


Answer to No. 622 (awarded "7s. 6d.).—The above 
question would have been much more satisfactory, from 
an answering point of view, bad W. F. F.“ stated whether 
the motor was single or multiphase, also synchronous or 


revolutions per minute x 


Fra. 1. 


asynchronous. The probability being that it is a multi- 
phase one, we will consider it so. The output of the motor 
will be tested on the brake. Place а rope over the pulley, 
and to each end attach a spring balance as in Fig. 1, so that 
each balance shows a small reading. Run the motor, and 
take simultaneous readings of spring balances and of 
motor. The output of motor in brake horse-power 1s 


Pxrx2 T 
8,500 


where P is difference of readings on spring balances; 
f = rod of pulley ; and 
^ -» Speed in revolutions per minute. 


The above will hold good both for synchronous and 
asynchronous machines. Now consider the motor to be of 
the asynchronous three-phase type. Fig. 2 shows the 
diagram of connections necessary. The sum of the watt- 
meter readings gives the actual power supplied to the 
motor. If only one wattmeter is available, Fig. 5 shows 
diagram of connections, the wattmeter connection, which is 
dotted in the figure, being first connected to one main 
and the reading taken, and then to the other main 
as indicated, and the reading taken, the sum of the 
readings Men gives the actual power supplied to motor. 
The two latter readings should be taken as quickly as 
possible, and at the same time as the readings of the spring 
balances and speed. The product of the readings of the 


voltmeter and ammeter x «3 gives the apparent power 
supplied to motor, Tbe power measured by the watt- 
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meters, volt and ammeters must be divided by 746: Now consider the motor of the synchronous type. The 

is gives us the input to motor in horsepower. The | brake test is exactly the same as the previous case, but the 
sotual efficiency of the machine is obtained by dividing the f only instruments necessary for the input are a voltmeter 
and ammeter. Fig. 4 shows the diagram of connections. 
When the motor has been started, it will be found 
that, by increasing and diminishing the exciting current, 
the armature current will also increase and decrease 
although the load is kept constant. Adjust the exciting 
current of the motor until the current taken by armature 
of motor is а minimum, and then take simultaneous read- 
ings of volts, amperes, and also the brake readings as 
before. The power given to motor is product of voltmeter 
and ammeter reading x V3 and divided by 746. Divide 
output of motor by input, and we cbtain the efficiency. 
If desired, the wattmeter can be inserted instead of the 
volt апа ammeter.—Ena. 


Anower to No. 622 (awarded 5s.) — To measure the 
efficiency of a single-phase motor the following instru- 
mente are required: a voltmeter suitable for measuring 
the voltage across the terminals of the motor, an ammeter 
or ampere-balance to measure the total current taken by 


Fr. 2—A, ammeter; V, voltmeter; W, wattmeter. 


output as measured by the brake by the actual input (both 
values being in horse-power) and multiplying the answer 
by 100: this gives the actual efficiency as а percentage. 


S140 М T 
CONNECTION 


SuPPRPLY 
TERMINALS 


the motor, a wattmeter to measure the true watts, a brake 
of some kind to measure the power at the motor pulley, 
and a speed indicator. If a wattmeter is not available, a 
Siemens dynamometer can be utilised by inserting a non- 
inductive resistance in series with the movable coil and 
connecting it across the supply mains. It isa simple matter 
to calculate the number of watts represented by each degree 
of the dynamometer scale from the constant of the instru- 
ment and the amount of resistance inserted. The Soames 
absorption dynamometer is a good brake for small motors, 
but it is not a difficult matter to extemporise a brake. A 
FIG. 3—A, ammeter; V, voltmeter ; W, wattmeter. tachometer, if reliable, is much to be preferred to a speed 


е à rer counter, but the latter will do quite well. The instruments 
The apparent efficiency is got by dividing output by | should be connected up as shown in the sketch. 


apparent input, and multiplying result by 100. The] Readings of all the instruments should be taken at no 
actual input divided by the apparent output gives us 


the power factor of the motor at that load. Take several too | 
а< Q 
ago 
| ac 1 
AMMETER TA " 


FIELD 
CONNECTIONS. 


x KH 
Power ПАСТОЙ 


C. ric. NC 
o 
о 
o 


9 
© 
ә 


EXCITING 
MAINS. REGULATING 
RESISTANCE. | І а * "T 
Fic. 4. B.u P 


fresh sets of readings, after altering the initial readings of | load, full load, and as many points between as is desired, 
the balances before starting, by shortening the rope a | the load being adjusted by the brake. The speed should 
little, and we obtain the efficiencies and power factors of | also be taken at each load. From these readings the 
the motor at different loads, efficiency at each load can be calculated, and an efficiency 
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curve can be plotted. The accuracy of these results will 
depend on the accuracy of the instruments employed and 
the care taken in making observations. The accompanying 


5 8 Tu | a 
Ф Я я ы ы 
: в E Ё a. Bi е 8 ES ; 
8 E 2E O 2 3 
$ | 8 2 I: . . еч Н 
ЕК < ri A |м a. Ф 
" 214 6,492 4,194 | 5:62 0 — 62 — 
= 214 2,419 485 *65 0 — 22 5,066 
= | 914 | 2617) 909 |122 | 71 | 58 34 | 510 
ьо) | 213 | 2902 | 1478 |198 143 | 72 | 50 | 3,118 
B 212 3,578 2,516 | 5:10 | 2°31 75 62 5,088 
s 210 4,358 2,918 | 3°91 | 2:85 75 67 3,098 
on 210 | 4,925 5,696 | 4:95 | 3°62 71 "75 5,060 
'Yull| 228 5,660 4415 | 5°91 | 3°90 66 78 5,000 


— imet 


table and curve give the results of a series of tests made 
on & 4-b.h.p. motor in the manner deseribed above. In 
this case а Siemens dynamometer was used as a wattmeter, 
and an ordinary voltmeter and ammeter were used.—E. L. 


FULHAM ELECTRICITY WORKS. 


REPORT ON PARALLEL RUNNING. 


It will be remembered that in the early part of this year 
the Fulham Council instructed Mr. James Swinburne 
to report on the working of the electricity works. This 
report was to cover the following grounds: (1) the 

ptability, efficiency, and suitability of the whole of the 
plant at or in connection with the Fulham electricity works ; 
and (2) the design and construction of the station. Messrs. 
Swinburne, Cooper, and Baillie’s report, dated Oct. 9, 1903, 
reads as follows: 


In pursuance of instructions we received, we have made numerous 
visits to the Fulham electricity works, and have carefully examined 
the working of the plant, and in this we have given 8 attention 
to the point specifically mentioned — namely, the parallel running of 
the alternators. As regards the design and arrangement of the station, 
it would probably be of little use for us to discuss such questions as 
whether it would have been better to have adopted direct current or 
alternating ourrent in place of the existing INO apne system, or other 
broad questions of deggn. These are very largely matters of opinion, 
and it would be as useless as it is easy to criticise what has been done, 
and, in the light of later experience, to point out where changes in 
the design would have led to greater convenience in working. We 
consider that the original design of the station is, broadly, good and 
quite satisfactory, and reflects credit on those concerned with it. Our 
report deals essentially with details of improvements that can be 
carried out in sxtending with present knowledge and experience. 
Certain portions of the plant do, we consider, require alteration, 
either immediately or when the inoreasing load calls for the erection 
of additional plant, and what we have mainly considered in this 
report is, to what extent additional plant should be laid down on the 
lines of the existing plant, and to what extent the present arrangement 
should be modified. 

“ Alternate-Current Generators, —One of the first questions we con- 
sidered was the behaviour of the alternators, complaints having been 
received trom consumers of unsteadiness in the light in the early 
evening. When the load is light enough for one machine to do the 
whole work, there is no difficulty ; but when & second machine is put 
in parallel, the running is far from perfect. There is what is technically 
known as ‘hunting,’ and this gives rise to unsteadiness in the lights 
of a kind that may be very annoying to consumers. As the load 
increases as more fight comes on, this hunting and the consequent 
flicker of the lights goes down, and finally practically disappears. Though 
it was not within the reference, we have carried out а good deal of 
experimenting with your machines, in which work we received all 
assistance from your engineers, We naturally could only take the 
machines as they are, and examined them to find if the hunting is 
due to faulty governors, or other cause that could be easily remedied. 
It is not caused by the governors, and we have so far found no means 
of stopping it. e oould suggest several methods which might 
reduce the evil. Running the ongines at a higher speed has been 
found by your engineers to be beneficial, and we have no doubt that 
the speed oould increased sufficiently to entirely stop hunting. 
We could not, however, advise this course, owing to the danger 
attendant in running engines at much above their normal speed. 
Апо ег method would be to modify the weight of the flywheel rim. 
This would probably remedy the evil, but here, again, we do not 
recommend this form of experiment. А third method would be to fit 
what are known as 'amortisseurs' on the pole.pieces of the alter- 
nator. This would certainly diminish the hunting, but might not be 
sufficient to stop it altogether. We shall be happy to go on with 
these experiments if desired, but we do not think 1t necessary, as the 
matter will soon be of little importance. In the first place, your engi- 
neers have studied the regulation of these engines, and work the 
paralleling with such care that the hunting is reduced to а minimum, 
end only lasts a short time each evening. In addition to this you 


have now а Belliss set which is practically ready for running ; and 
your customers are rapidly increasing in number. The day load can 
then be run by one of the small engines until it is full up. "This will 
be 133 early, that is to say, before it is very dark. Then the 
Belliss set will be started, and will take the whole load, until it is 
fully loaded. Then the smaller engines will be added one by one as 
needed. We think this will overcome the difficulty and prevent any 
further complaint. In any case we would advise that the working of 
the station with the Belliss set be tried before entering on any costly 
alterations to the alternators, which after all might not quite eliminate 
flickering in the lights. 

As to extensions of the engine-room, at present you are putting in 
a Belliss set, which is practically finished. At the rate you are develop- 
ing you will soon have to consider further extensions. As a station 
increases in size the size of its engines should increase too, and it is 
quite possible it may pay you better rather to replace one of the 
smaller horizontal steam dynamos with a large vertical set which takes 
the same or less room, than to go to the expense of enlarging the 
buildings and making more foundations, This estion, which is 
due to your engineer, Mr. Fuller, will demand а careful estimate, 
which can only be made at the time when you have settled what 
extension to make. We do not think any blame can be attached to 
the engine or dynamo makers, or to anyone else, as regards the 
wouble; in the present state of knowledge, hunting is rather a 
misfortune than an avoidable evil, and certainly credit is due to your 
staff for the care with which they have minimised the evil. 

‘ Dust Destructors.— We have nothing to say against the dust 
destructors; quite the reverse. We are putting in the same ty 
elsewhere, and consider your plant thoroughly efficient, but we do 
not think the arrangement of the destructors in the boiler-house good. 
While the station is young the destructors are especially economical, 
but the station will increase far faster than the refuse to be burned. 
The boiler-house should not therefore be sacrificed for the destructors 
in any way. The present state of affairsin the boiler-house is far from 
satisfactory, the intolerable atmoephere of dust and smoke from the 
destructors being injurious both to health and to machinery in the 
boiler-house. The best arrangement would be to have the destructors 
walled off from the boiler-house and to be as open as pne and, in 
making extensions in the boiler plant, it will have to be carefully con- 
sidered whether the advantage of such an arrangement would not 
warrant the expense either of shifting some of the boilers and 
destructor cells, or of discarding some of the present boilers, If 
this be not done, we would suggest the less drastic but lees perfect 
remedy of farnishing the cell doors with hoods leading into a flue with 
up-draught produced either naturally by connection with the main 
flue or by a fan. The system is used by Messrs. Horsfall in connection 
with their destructors, and gives satisfactory results. The expense of 
nid would be, of course, far less than that of shifting the position 
of boilers and cells. 

** Ecunomisers,—The economisers have given rise to trouble from a 
rapid deterioration of their tubes. This is probably due to the action 
of the from the dust destructors, and is, we think, unavoidable. 
We gather that the cost of renewal of the tubes would be so great as 
to annul the advantages of the economisers. Under these conditions 
we think it would be best to cease using economisers in the flues from 
the destructors. The economisers need not be idle, however, as before 
long the increasing load will require the use of boilers which are 
purely coal-fed, and they can then be fixed in the flues from these 

oilers. 

'" Feed Pumps.—These we consider require attention in the 
immediate future. There are at present only two steam-pumps, 
which are used simultaneously. If one were under repair or broke 
down, the other would be hard pressed, and might in turn break down 
and cause a complete stoppage of the station. Further, the pumps are 
located in an inconvenient position, being too far from the boilers, the 
attendants of which have to regulate them. On the other hand, we 
fear that pumps in the boiler-house with its present atmosphere of 
dust might give trouble. We would recommend replacing the existing 
pumps by others of a more suitable type, rather than adding to those 
now installed. The new pumps should be fixed in the boiler-house if 
the dust question be dealt with in time, and if not in the most con- 
venient position available which is free from dust. 

“Circulating Pumps.—There are at present four small centri 
pumps, and in view of their consumption of energy we think they 
might be with advantage replaced with one large pump and a spare. 

" Well Juni. We believe it would lead to more economical 
running if this were replaced by a steam-pump, more suited to the 
work. There is, however, no immediate need to alter this or the 
circulating pumps. 

** Conceusers.—These appear to be most satisfactory, with the one 
trouble that the water taken from the river carries with it a con- 
siderable quantity of fine sand, which entails continual work for its 
removal from the tanks. This trouble could be avoided by replacing 
the present Korting condensers by a surface condenser in the river, 
which could be of comparatively small size. We think it very 
questionable, however, whether this would be worth doing. It would 
be a matter of calculation between the cost of labour in cleaning out 
the sand and the capital cost of the new condenser. As to the engines, 
we would recommend the adoption of safety governors, The present 
governors have dashpots, which have had to be regulated to secure as 
good parallel running as possible. This made the engine system 
unstable at very light loads, and the safety or runaway gear has had 
to be detached, as it was apt to act without occasion. The result is 
that an engine might, undgr certain circumstances, run away and 
burst its flywheel—a most serious matter. Thisshould be attended to 
at once, It ie not that it is in the least likely an accident will occur, 
but that it is ible, and such ап accident would probably be a very 
serious affair if it did occur. 

" Superheuters,—At present there are no superheaters in your 
station, and the steam is sometimes rather wet. As the load is small, 
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and the dust destructors ronde a large part of it, there was no reason 
why superheaters should have been included in the original design. 
In the near future, however, we would recommend the 
superheaters in connection with purely coal-fed boilers.” 
We trust that the above report will end the lamentable 
disputes which have done much to hinder the progress of 
the Fulham undertaking. The details given in the report 
respecting parallel пш are most interesting, and it 
y Mr. 


adoption of 


recalls the popar read b H. Gorges before the Verband 
Deutscher Elektrotechniker this year* on the same subject. 


In it he shows the bearing of the natural period of 
oscillation of the alternation on the success or otherwise of 
parallel ranning. A concrete example taken by the author 
shows that trouble was likely to occur at 90 revolutions 
per minute—1.c., the speed of the Fulham engines. This 
conclusion is, of course, not a general one, but in this 
instance it applies. 


EDINBURGH ELECTRIC LIGHTING ACCOUNTS. 


Attached we give an abstract of the above accounts for 
the year ended May 15 last. The total expenditure on 
capital account on that date amounted to £800,710. 


UE ACCOUNT. £ 


= 
2, 


Dr. | REVEN : 
Generation— Coal and other fuel .............. ............... 10,561 10 4 
Oil, engine room stores, ete, .................................... 1,630 18 3 
Salaries of engineers y 1,279 3 5 
Wages at station ................................................... 2,951 5 3 
Repairs, eto. —buildings .......................................... 208 10 3 
Machinery and plant and instruments . . . . 4,246 6 4 
Distribution—Salaries of engineers 210 19 9 
hit. TERME e 950 11 4 
Repairs, etc., of mains and сађ]ев......................_...... 1,934 12 1 
Repairs and maintenance of meters ........................... 875 9 11 
Public lamps — wages F - 2,559 2 2 
Саров n y a : 10 
|l mec OR ( 12 10 6 
Feu-duties of stations ............................................. 1 8 
Rates and taxes ! ⁰ ateaes 5,554 19 0 
((G ur Em 1,075 8 4 
Management—Salaries of engineers ........................... 500 0 
General establishment charges ... 1,570 1 8 
Stationery and printing ......................................... 206 7 2 

пега! expenses — proportion .. . 2,520 0 0 
Miscellaneous—Expenses connected with loans ............ 587 14 8 
Allowances to dependants of army reservists ............... 21 9 3 
Maintenance of properties let to tenants .................... 125 3 0 
(// ⁵²ĩ˙ . AA 49 9 7 

41,120 2 9 
Surplus carried to net revenue account. 62,244 15 7 
£105,564 19 4 

Cr. £ s d. 
Sale of current рег meter—private lighting 81,006 17 .1 
Du poner VFC 11805 i 10 
C or arc lam ublie lighting ꝗ . ; 
ИЛЫШЫШ солы ы кч 13 0 0 
Meter VON E WW E каН иа ны Кыйа БҮ 6117 0 
Rents of properties in Torphichen-street..................... 218 0 0 
Miscellaneous receipts ............................................. 13 4 10 

£103,364 19 4 
BALANCE-SHEET, 

Dr. Liabilities, £ в.а. 
Bank balanoe......................... ———— БЕ сЫЕ КЕ ous 14,407 4 2 
Sundry creditors ................................................... 450 8 0 
Deposits by consumers.. .......................................... 116 10 0 
BMGT VO: LUNG ß ИИС ЕЕ И 8,224 1 0 
Oontributions towards liquidation of capital expenditure 114,185 11 2 
Premium reserve .................................................. ; 18 6 
Net revenue account balance .................................... 14,522 0 8 

£173,681 16 6 

Or. Assets. S s.d. 
Capital account—balance at debit thereof .................. 116,740 9 8 
Stores on hand ..... / АИС 5,880 7 5 
Advance to resident engineer to meet petty outlay......... 50 0 0 
Sundry debtors .............. eese . ẽ .. . 25,575 15 7 
Reserve fund investment . .. . . . .. 27,455 4 0 


£173,681 16 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in В.Т. units . . q 10,196,954 
Private lighting. 6,019,815 

Quantity sold4 Motor power q . 1,695,153 } 8,995,808 
Ато lamps ........................ 1,280,840 

Quantity used in stations ................ V 590,624 

Quantity unaccounted fol . .. ... 810, 522 


* Electrical Engineer, vol. xxxii., pp. 171, 199, and 284. 


ST. HELENS ELECTRIC LIGHTING ACCOUNTS. 


Below we present abstracts of the above accounts for the 


year ended March 31 last. The total capital expenditure 
on that date amounted to £132,658. 

Dr. REVENUE ACCOUNT. £ s.d. 
Coal or other fuel, eto UA . . . 1,556 2 2 
Oil, water, engine-room stores, ete . 2. 2411 8 
Wages at generating stations .................................... 881 18 6 
Repairs and maintenance of buildings and plant 1,347 17 0 
Repairs, etc., of mains and free wiring... . 508 3 
Repairs, etc., of transformers, meters, switches, etc....... 13 16 2 
Repairs, etc., of overhead equipment ... 1,044 19 2 
Rents payable .................................................... 166 17 8 
Rates and {ахев...................................................... 186 5 0 
Salaries—engineer’s department ccce € 587 0 
Accountant and clerical staff . 491 15 0 
Town clerk and treasurer's departments ..................... 150 0 0 
General establishment charges e 501 19 5 
Interest on loans, et᷑oo . onoono 3,959 5 11 
Sinking funds, repayment of loans, and stock redemption 

D гыры ыдан зз CRF 8 =.. 3,742 16 11 
Superannuation fund 6 18 10 
Subway charges .. . . 51 3 11 
Insurances, eto. . 47 16 9 

Total expendit ure emeene 14,830 3 4 
Amount carried to net revenue acoounnt . ͥ 576 12 3 
Balance profit for the year .................................... £15,406 15 7 

Or. £ s.d. 
Sale of current, less discount, eto . . 12,565 10 8 
Public: ПЕН. cii iiec retten Gr EE 215 17 2 
Rental of meters ................................................... 35 16 7 
Sale and repair of lamps . . . . . 816 8 
Motor acoount . . . . наа 69 1 10 
Fi ent аабай 95 12 0 
Rents receivable (traction) ...................................... 2,497 8 8 
Interest—technical education re purchase of plant 17 4 7 
Ditto, gas account _................................................ 105 7 5 

£15,406 15 7 
GENERAL BALANCE-SHEET. 

Dr. Liabilities, | £ s.d. 
Capital account, less amount раїд.............................. 99,121 8 8 
Sundry creditors ........... J ĩ œK ТНК dad. 2,196 17 11 
Net revenue account—balance at credit thereof e. 57612 3 
Sinking fund account .. 4085 8 1 
Reserve fund account. . . 487 4 10 
Deposits (consumers) )) ——— ЕЗИ 479 12 5 
Parr's Bank, Limited (overdraft) . . 56,213 14 1 
Due to treasurer ......................... I 48 5 5 
Stock redemption fund . . . 657 11 3 
Premium on stock. e . . 2 22. . 564 4 6 
Loans repaid from revenue account . 5,144 6 10 
Stock redeeme dd . . 1,080 0 0 

£160,444 6 3 

т. Assets, £ ad, 
Capital acoount—amount expended on works 132,658 7 6 
Stores on hand ............................ "p e 5,057 5 2 
Sundry debtors for current supplied........................... 2,765 12 4 
Other debtors ß erre Ia PoE Qo Ee Desa 4,409 19 7 
Suspense account FC ЛК 78 2 4 
Parr's Bank, Limited, stock redemption fund............... 1,289 11 3 
Parr's Bank, Limited, sinking funds 4085 8 1 
£150,444 6 3 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. ппз................................. 1,780 468 
Public lamps..................... 51, 704 
Quantity sold] By contraeae e 1,014,218} 1,514,745 
_\ Private consumers by meter 448,825 
Quantity lost in batteries — B ТЕТ 158,012 
Quantity used on works ............................ь уа — 71,246 
Total quantity accounted for . . em 1,750,055 
Quantity not accounted ог......................................... 50,465 
Total maximum supply demanded (Кт.)........................ 874 
Number of public lamps, 35. 


FORTHCOMING EVENTS. 


Fripay, Ост. 23. 
Junior Institution of Engineers.—At 8 p.m., annual general 
meeting, Westminster Palace Hotel. 
Physical Society of London.—At 5 p.m., first ordinary meeting, 
Papers: ‘'The Bending of Magnetometer Deflection Bars," by 
Dr. C. Ohree, F. R. S.; On the Magnetism of Basalt and the 
Magnetic Behaviour of Basaltic Bars when Heated in Air,” by 
Dr. G. E. Allen; Some Experiments with Electrical Oscilla- 
tions,” by Dr. W. Watson. 
Monpay, Ост. 26. 


National Free Labour Association.—Eleventh annual congress 
at the Memorial Hall, London. 
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PIONEERING BUSINESS. 


The discussions between our leading statesmen which 
are now taking place on the fiscal policy of this country 
and her colonies, will be closely followed by our manu- 
facturers. The questions involved are of vital importance 
to the electrical industry and to the thousands of 
employés connected with the same. Under the strong 
light which has been brought to bear on the state of our 
various industries, it has been unfortunately shown that 
certain of these are on the down grade, due, as we 
believe, to the fiscal policy of foreign countries. The 
figures published clearly show that our markets for 
manufactured goods are being restricted, and that without 
we undertake some pioneering work to develop new 
markets or to improve old ones, other industries will 
follow those which have already begun to decay. The 
figures, in fact, show the relative importance of the business 
and the technical side of a manufacturer’s undertaking, and 
at the same time refute the too frequent argument that 
technical education is all that is required to enable us to 
hold ovr supremacy as a manufacturing nation. In other 
words, we may educate the rising generation up to the 
highest pitch and secure, as is now being tried, a closer 
relationship between our technical education and the 
manufacturers. All this will be quite useless unless the 
manufacturer, assisted though he may be with the highest 
technical skill, has a market for the goods he produces. 
It is for this reason that the business staff of a firm 
command higher remuneration than the purely technical 
man, who, in spite of а good college education, is not able 
to influence the sales directly. It is interesting in this 
respect to review the steps by which foreign firms have 
proceeded when pioneering for electrical business in this 
country. In the first instance all the firms who have 
been at all successful in this respect have found it 
necessary to spend large sums in order to get their goods 
on our market. The mode of expending these sums is 
exceedingly simple in view cf the fact that the bulk of 
electrical work in this country is put up to public tender. 
The foreign manufacturer selects a contract which will 
enable him to show what he can do, and then offers to 
carry out the work below cost price. The loss on the con- 
tract is put down to pioneering expenses, and he looks to 
recoup himself for this loss by extra profit on other orders 
to be obtained. Unfortunately for him, and still more 
unfortunately for our home mannfacturers, the number of 
firms from abroad wishing to build up business on these 
lines in our free market in Great Britain is by no means 
limited. The result has been that first American, and 
latterly German and Belgian, firms have taken these 
pioneering orders at low and unremunerative prices, with 
the result that the home market has been more or less spoiled 
for all concerned. An interesting incident has recently 
been brought to our notice which shows how far this 
temporary interference with our home business might be 
reduced under a new fiscal policy. A Continental firm, 
whose country we need not specify, recently determined 
to try for ite share of the business to be had in this : 
country. It had selected its engineer and manager, and 
resigned itself to accepting а certain amount of pioneering 
business at а loss in order to gain some advertising orders. 
The whole scheme was abandoned, however, after the 
members of the firm had read Mr. Chamberlain's Glasgow 
speech. The expenses which these various foreign firms 
have borne in order to build up new markets for their 
goods in this country апа elsewhere are quite legitimate 
in business, and in certain instances have been quite 
warranted by subsequent events. It is noteworthy, 
however, that both the British Thomson Houston 
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Company and the British Westinghouse Company have 
found it advantageous to start as home manufacturers, во 
that they may now be looked upon more in the light of 
English undertakings. By so doing they become directly 
interested in the progress of electrical industries in this 
country, and share in the cost of maintaining our markets 
both at home and abroad. It is interesting to compare the 
above progress of electrical undertakings with the progress 
of the British Empire as a whole. In the eighteenth 
and nineteenth centuries England spent large capital sums 
on the building up of her Colonies, which sums were 
free gifts to the same, almost comparable with the 
pioneering expenses referred to above. They were, how- 
ever, taxes on the inhabitants of England, which have 
since been remunerative in sentiment, if not in cash. They 
may be looked upon also as the prime cost of establishing 
markets, which has been entirely borne by us, although we 
have left these markets equally open to other manufacturing 
nations. Viewed in this light, Mr. Chamberlain’s proposals 
by giving preferential trade throughout the Empire will 
only make a fair return for pioneering expenses borne in 
the past. These proposals, if adopted, will also stimulate 
Colonial development, and by so doing render these markets 
which we have developed even more valuable to us than 
they are at present. : 


CORRESPONDENCE. 


'* One man's word is no man's word, 
Justice needs that both be heard." 


PRIORITY IN OIL-BREAK SWITCHES. 


SIR, —Reverting to Mr. Woodhouse's letter in your issue 
of Oct. 2, the oil-break switches designed by Mr. Partridge 
in 1891 were used for service in street boxes, whereas I 
read Messrs. Ferranti Limited letter of the previous issue 
to refer to central-station switchgears of importance. I am 
open to correction, but I do not think Mr. Partridge 
intended to apply the idea in its initial stages to 
large central-station switches, otherwise he would have 
done so on the important extra high-tension switchboard 
work which he designed for the London Electric Supply 
Company, and also for the Metropolitan Company, about 
the period in question. 

However, whilst agreeing that considerable credit is due 
to Mr. Partridge, it will be remembered that others have 
experimented with the idea. For example, it was used 
some 25 years ago in connection with Prof. Pepper's 
induction coil at the old Polytechnic in Regent-street. 

Messrs. Ferranti Limited were, I believe, the first to 
apply the idea for the purpose of central-station switch- 
boards of moment. Їп any case, it would appear that this 
great feature in switchgear design emanated from British, 
and not from Continental designers —Y ours, etc., 


H. W. CLorHiER. 


INDEPENDENT TELEPHONY. 


Sır, —Referring to the interesting article on “ Indepen- 
dent Telephony in Great Britain,” by Messrs. Gardner 
and Home, which appeared in your issue of the 2nd inst., 
I would like to point out that, as put by the writers, the 
increase in the cost of a multiple switchboard as the sub- 
scribers increase does not appear a very considerable item, 
but the case has hardly been put fairly. 

I give below the number of multiple jacks required for 
increases from 800 to 6,000, from which it will be seen 
that the amount concerned, if only estimated at 2s. per 
jack, is a very serious item. For 800 subscribers only 
three multiple jacks per line are required, but this figure 
-continually increases as subscribers are added, and for an 
exchange of 5,000 to 5,500 subscribers the number required 
is 11 per line; for ап exchange of 6,000 subseribers, 
120,000 multiple jacks would be required, or 20 per line, 


and the same rate of increase would, of course, go on 
continually. But the multiple jack iteelf is not by any 
means the only or the chief cost; every jack involves 
additional cabling, which, apart from the material, neces- 
Bitates very considerable labour. I think it only fair that 
this should be pointed out. 


Subscribers. Multiple jacks. Es oon 

800 ............... 2,400 ............... 5 
1,200 ............... 4,800 ............... 4 
1,600 ............... 9,00 ............... 6 
2,000 ............... 1,400 ............. 7 
2400 ............... 1,920 ............... 8 
2,800 ............... 28,000 ............... 10 
5,200 ............... $5,200 ............... 11 
6000 ............... 12,000 ............... 20 


So that the jacks alone at 28. each would cost 348. per 
line more for 6,000 subscribers than for 800 !—Yours, eto., 


R. M. 


REVIEWS. 


Practical Notes on Electric Mains.“ By B. L. R. Ler. Biggs and Co. 
FROM AN EXPERT CORRESPONDENT. 


This is a most unpretentious-looking pamphlet, and it 
has evidently been written in a hurry during the odd 
moments snatched from a busy life. Nevertheless, it is a 
book that will be welcomed by the ever-increasing army 
of town distributing engineers, cable men, and by con- 
tractors generally who aim at a broader sphere of action 
than fixing wood casing and gas barrel. 

The text of the book is that a higher factor of safety 
should be allowed for underground work than is at present 
in general vogue. This is not actually mentioned in the 
text, but one can draw conclusions from such items as the 
following : 


Page 17: Wood for troughing should be at least 
llin. thick," whereas in practice iin. to lin. are the 
most usual thicknesses. 

Page 16: “Junction pieces should be at least 1ft. long." 
Six inches is really ample, and it is seldom that any are 
used at all as the compound successfully joints the ends 
of the abutting troughs together unless very carelessly 
poured in. 

Page 17: Each two lengths of (earthenware) troughing 
ought to fit together by self-locking socketed joints. 
There is no self-locking joint on the market, however, and 
the precaution would be usually considered unnecessary, 
for, as before mentioned, the compound makes a binding 
joint almost equal to cement, irrespective of the socket 
itself. 

Page 26: “Cable ends buried in the ground should be 
in wooden boxes 14in. long." This measurement seems 
exact enough to have been worked out by slide rule, but 
the round figure of 6in. is generally used if an old tomato 
can is not available. 

Page 26: ‘Cables (ends) should be lapped over not less 
than 2ft. 6in. to allow for testing and jointing." A 1ft.lap 
is to be considered ample for most work, and the cost of 
the 5ft. cut off on 5, 25, 5 square inch main, for instance, 
would be quite £1. 


Page 27: For mechanical reasons no cable should be 
laid that has an insulation wall less than Fin. thickness.“ 
This equals 187 mils, and, further than stating that the 
C. M. A. sanction from 80 mils for 025 square inch, to 
130 mils for 1 square inch for 500 volts, comment is 
needless. All the same, Mr. Lee errs on the right side. 

Page 29: “ Wiped joints should not be used under any 
circumstances,’ will be a shock to a lot of people who have 
used wiped joints for a considerable time with reasonable 
success, and to whom a simple arrangement for lead 
continuity, and small diameter of joint, appeal. There is 


[* This review is from an expert correspondent, and as our desire i^ 
to obtain the best practical information, we have no hesitation in givin 
expression to what may prove controversial points, —Ер,, Ё. F.] 
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no doubt that a lot of trouble has been caused by plumbed 
| oints being made by *' hatters," but given an experienced, 
careful man and & solid system of laying, wiped joints are 
not appreciably inferior to cast-iron boxes. 


The author is evidently a man with opinions of his own, 
and is not afraid to tilt against the fetishes of standard 
practice. Thus: 


Page 8: His recommendation that “ по attempt to earth 
the lead of any continuous-current cables should be made " 
i в testimony enough to his heterodoxy, although his further 
remark (page 9) that “lead covering is better left without 
a serving of braid or yarn" seems to contradict this state- 
ment, and certainly omits to take into account the 
mechanical protection afforded by such serving. 

He further stands up (page 10) for drawn-in distributors 
on the ground that withdrawal is “so easily done, even 
after it has been tapped in many places with service 
joints.” 

The methods described (page 10) of jointing cast-iron 
pipes with neat cement, of (page 11) building brick boxes 
opposite every other party wall during the mainlaying, 
and (page 12) of earthing the iron frames of manholes 
preferably to the nearest water-mains, are all examples of 
unusualities. Cast-iren pipes should follow the standard 
practice of lead jointing, if only for the sake of electrical 
conductivity. The second item is not much used because 
of the generally useless expense incurred, and reminds one 
of Prof. Fleming’s suggestion made in a Cantor lecture in 
1896, that each house or shop that the mains run past 
should have a service connected and laid up to a terminal 
box placed inside at the time of main-laying, on the chance 
of them becoming consumers in the course of time. The 
third item as to earthing manhole covers does not seem 
to take into account the handiness of using the lead 
sheathing, where used, of the cables, themselves earthed, 
for the Board of Trade connection. 

In stating that (page 12) “cast iron cannot be recom- 
mended for conduits, as there seems always to be a 
deleterious action going on between the cast iron and the 
cable,” the author is directly opposed to the standard 
practice of a large company interested in electric traction, 
who have laid this cast-iron pipe system in dozens of towns 
as the one most likely to preserve the cables (at, perhaps, 
the pipes own expense) from electrolysis, and galvanic 
action is evidently an inappreciable quantity. His criticism 
of a generally used method of building watertight (7) 
manholes by means of two walls with a meagre frilling of 
bitumen poured in between is, however, to be commended 
as practical. 

ther matters of opinion, concerning which there are 
other methods of operation than the one the author 
describes, may be cited as a further instance of the difficulty 
of writing а sufficiently complete practical treatise, even 
upon such a specialism as electrical distribution construc- 
tion. The class of lubricant recommended (page 14) for 
drawing in cable is pure tallow worked up with powdered 
blacklead, but this makes positively too filthy a mess for a 
conscientious cable-hand tocaretodeal with, and isexpensive. 
There are petroleum residues to be obtained which are 
innocuous, clean, and much cheaper. Also the method 
described (page 14) of fastening the draw rope to the cable 
end means wasting time and material for moderate runs with 
medium size cables, compared with the well-tried device of 
lashing the rope alongside the cable for about 18in. For 
long runs and heavy cable, a wrought-iron half-sleeve about 
Qin. long (with an eye at the end) can be used to partl 
encircle the cable end. Steel pins are driven throug 
holes in this right through the cable, and piano wire is 
used to lash the whole thing together to keep the pins in 
place, this being a quickly made solid attachment, with 
only 9in. of waste eable. 

Further, the statement (page 14), that “ 20 men will be 
sufficient for the whole work of drawing in a 200-yard 


length of ?'/,, concentric cable," evidently applies to the 


old-fashioned ‘‘ Yo-heave-ho " method. No mention is made 


of the various means of hauling in by crabs, with the 
saving of labour occasioned. In this instance six men and 


a foreman would do the work, two of them being ampl 
sufficient to ease the cable off the drum. 


And the shrill 
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whistle mentioned (page 15) as a signal for stopping the 
hauling-in gang, should be supplemented by a red flag 
fastened to a drain rod, so that, should the noise of traffic 
interfere, the flag can be displayed at any required height 
by screwing other drain rods on. 

The swab of spun yarn recommended (page 15) to be 
pulled in advance of the draw rope “to clear the duct of 
any dirty water that may be there” will certainly abserb 
its capacity, but nothing further, and, in any case, the rope 
itself will do thia work much more completely. It should 
be remembered that water inside conduits helps the progress 
of the cables through, and having once got there (through 
broken or faulty joints) it will certainly get there again, 
so that any special swabbing, except for actual obstacles, is 
а mere formality. 

“Service cables should always Le concentric in form ” 
(page 65) is à maxim based upon the risk of burning holes 
in 0 gas- pipes, and is supported by three ifs” and 
a probably.“ For continuous current and convenience, 
however, two singles take a lot of beating. 

There are a considerable number of fairly palpable slips 
in this work, and it is to be hoped that the author will 
have more leisure for proof correction when the second 
edition is called for, as it surely will be in a short time. 
Some of the slips аге as follows: 

Page 8: Fibre and paper insulated cables are mentioned 
as a class apart from rubber, bitumen, and lead-covered 
cables, but, of course, these classes of insulation require to 
be either rubber, bitumen, or lead sheathed for drawing 
into conduits. 


Page 15 : Duct stoppers are said to prevent the accu- 
mulation” of gas, but surely “circulation through the 
manholes” is meant ; as the gas gets in, as a general thing, 
through defective places in the conduits, and duct stoppers 
are meant to keep it there in comparative safety. 

On page 16 wood troughing and bitumen filling are 
decried as insulators, but these they have no need to be 
(except in the very rare cases where bare copper is used). 
This fact is, however, properly appreciated on page 20, 
where it is stated “if the wood soon rots it does not 
matter, as the bitumen is still left to protect the cable.” 
In fact, the comparatively ephemeral wood trough may be 
looked on merely as a former for the comparatively ever- 
lasting bitumen which envelopes the cable. 

A somewhat singular suggestion (page 17) is that to iron 
trough makers regarding the advisability of their keeping 
in stock ‘ bends and angle pieces for several different angles 
and radii. The bends де angle pieces should be made in 
both planes (vertical and horizontal), also right and left 
handed. The engineer would then be able to order a 
percentage of these bends over the total length of trough 
required.” It should be remembered that there can be 
used over 50 different sizes and types of troughing between 
the standard measurements of 2in. by 2in. and 12in. by 
4in. (which is about the maximum likely to be made) 
without even going into fractions of an inch, also that 
cast-iron troughs are very seldom used on account of their 
high cost; and as the bends, etc., could be as easily ordered 
at the same time as the troughing (which would almost 
certainly require to be specially made), there would be no 
advantage gained by the engineer or by the maker in 
keeping such a very risky and expensive stock. 

* Earthenware” troughing is generally mentioned 
throughout the book, but no distinction is drawn between 
it and the widely different glazed stoneware, the latter of 
which is most certainly meant in several instances Dy 
reason of its special qualities. 

Page 17: Lead-covered cable is stated as allowable on 
alternating supply, without any warning about single 
eables being tabu. 

Page 20: The following statement (referring to a semi- 
solid system) is too loosely worded to be of much use to 
anyone: “A gang of about 25 men can easily lay and 
cover up a trench 200 yards long into which four cables 
have been drawn in one day if the trench is on the foot- 
way. What one wants to know is, Do these men dig 
the trench as well as cover it up? or is “trench” a mis- 
print for “trough "? Also, have the cables been drawn inte 
the trench (or trough) beforehand? It would appear so. 
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In any case the price of 6d. per yard thus shown for 
labour is too low for the entire job of excavating, laying 
trough and cable, pitching in, covering with trough top, 
and temporary reinstatement of this length of trench ; 
but which of this work is referred to is not clear. 

Ventilation by manhole covers is mentioned on page 21, 
without any suggestion as to the proper method. The 
ordinary ventilated manhole frame and cover is a delusion 
and a snare. 

The author's ingenious suggestion on page 27 for the 
neutral of a triple-concentric cable to be made up of a 
braided armouring of iron wire is spoilt by his seeming 
assumption of perfect balancing on three-wire networks, 
which even a professor knows is impracticable. 

©“ Armouring” is mentioned (pages 28 and 35) in con- 
nection with disc cutters and pressure testing, when 
evidently “lead sheathing ” is meant. 

Rubber solution (page 33) is debarred from most joints 
by the author, as it should be, but why is it recommended 
for vulcanised jointing, where there is already the heat and 
pressure that are alone necessary for rubber joints ? 

The manhole covers fitted with wood blocks (page 53) 
are surely not “ wrought," but “ cast,” iron. 

In a work of this nature, where practical experience 
counts for so much, there are likely to be some statements 
that are open to considerable question, and among them : 
Rubber cables are decried by the author (page 18) for 
solid systems on account of Laving given trouble, but this 
trouble surely has only occurred upon drawWn-in systems, 
for which (despite the counter-recommendation on page 8) 
they are not fitted without special precautions being taken. 
Rubber cables laid solid, though expensive, are generally 
considered to make the most relisble system of main- 
laying. 

On page 8 it is stated to be unsafd to draw lead-covered 
continuous-current cables into conduits, but surely the 
amount of this type installed giving satisfaction is abundant 
evidence to the contrary. It may be that this statement 
is founded on an experience of the further ordinance on 
page 8 that the lead of continuous-current cables should be 
insulated from earth. | 

The fairy tale about copper-strip mains swaying into 
contact when heavily loaded is repeated (page 21) in this 
otherwise practical work. A surplus of current will certainly 
cause a sag in the conductors, but it is likely that this and 
the succeeding arcing to earth has caused effects which 
surely could only be explained by science and art teachers 
as electromagnetic swingation. 

There should be no doubt as to the position of a switch 
contained in a switchbox (page 31) if a brass indicator is 
attached to the turning plug outside the box. This points 
to “Оп” or “Off” exactly as the concealed switch has 
been left. 

Mr. Lee is not an adept at damning with faint praise. 
He goes straight to the point. Cable and switchboard 
makers wil writbe beneath his vitriolic pen on studying 
рр. 27, 34, and 61, where longitudinal rubber covering is 
derided, professional joint-box designers are scoffed at, and 
switchboard experts held up to ridicule. Contrariwise, 
certain makers of insulating tapes (page 34), transformers 
(page 56), petrifying paint (page 60), meters (page 66), arc 
lamps (page 72), trimming ladders (page 73) will chortle 
in their joy on seeing their goods mentioned approvingly. 

As before stated, much remains to be said in this book 
on the subject of distribution, construction, and maintenance 
that has only been fringed upon, and its concluding lines 
show that the author appreciates this. It should be under- 
stood that although there seems to be abundant material 
for eriticism, yet this proportion is really small compared 
with the amount of useful practical matter contained in the 
70 odd pages under review. The subject of what is best 
practice for mains is not one that can be settled in an 
armchair, or even in a cable works laboratory, and the 
men who really know by bitter experience what should be 
used and how things should be done, are the ones who 
have little leisure to write about these things. This book 
would have been a still more useful one if the author had 
been confined to his room with a broken leg while writing 
it, and when the second edition comes off may wo suggest 
a preliminary course of matorcar riding. 


PERSONAL. 


Mr. A. Mitchell, R. N. R., has been engaged about 18 months at 
Durban as chief engineer for Messrs, Dick, Kerr, and Oo. for that 
firm's contract for the Corporation tramways, and completed 
his work in September. Prior to his р for England, 
his late staff presented him, at a farewell dinner, with a hand- 
some solid silver flask and ci case, suitably engraved, as 4 
mark of their esteem for him. The resentation was made on behalf 


-of the staff by Мт, G. A. Webb, A. I. E. E., who has been responsible 


for the electrical portion of this plant, and who has acted as assistant 
engineer to Mr. Mitchell throughout the work. The Oourícil of the 
Durban Corporation have voted Mr. Mitchell £1C0 as а mark of their 
appreciation for his expeditious work, enabling them to start their 
tramways on May 1, 1902, 11 weeks after his arrival from Camps 
Bay, Cape Colony, where he also was responsible for the erection of 
the Camps Bay tramway plant. 


Mr. G. F. Metzger has resigned the office of chief engineer to the 
Manchester Corporation electricity department. (This paragraph was 
inadvertently left over last wok) 


Mr. L. H. Euler, A.M.I. E.E., has been appointed teacher of electric 
lighting and power at the Walthamstow Technical Institute. 


The salary of Mr. Weston, assistant engineer at Watford, has been 
increased from £100 to £120 per annum. 


We regret to announce tbe death of Mr. W. C. Hart, an engineer of 
the Plymouth Corporation tramways, which occurred last week from 
the efleots of an accident referred to in a previous issue. 


The Burslem Town Oouncil have appointed Mr. Ashton Bremner, of 
Oswestry, borough electrical engineer at a salary of £200 per annum. 


Three candidates have been selected for the position of tramway 
manager to the London County Council—viz., Mr. Hamilton, manager 
Leeds tramways; Mr. Fell, manager Sheffield tramways ; and Mr. 
Nicholson, who is connected with the management of a railway in 
Lancashire. The Highways Committee's last report states that in 
consequence of the retirement of Mr. W. Scott, the traffic manager of 
the London County Council's tramways, and since the resignation by 
Mr. Alfred Baker of the positjon of chief officer of tramways, Mr. 
Bruce has been in charge of the general work of the tramways depart- 
ment when Mr. Baker has been absent in Birmingham, and that he 
had discharged in a very satisfactory manner the important duties 
which had in consequence devolved on him. The committee recom- 
mend that Mr, J. К. Bruce be appointed, as from апа including 
Oct. 20, 1903, traffic manager in the Council's tramways department. 
on the same conditions as those on which he has held the position of 
veterinary surgeon; that his appointment ss veterinary surgeon be 
terminated as trom the above-mentioned date; and that Mr. Bruce's 
salary be at once increased from £550 to £700 a year, rising by 
annual increments of £50 to £800. Mr. H. B. Taite, general assistant 
at the tramways head office, has resigned. 

“Mr. Frederick S. Grogan, A. M. I. E. E., who has been with the 
British Thomson-Houston Company for the past three years, bas been 
appointed chief assistant engineer to the British Electric Equipment 
Company in London. Mr, Grogan, during his association with the 
British Thomson-Houston Company, has been chiefly engaged in 
tramway construction work, among other places at Hudderstield and 
Croydon, but latterly has been attached to the company’s construction 
department at their Rugby works. Previously he was for five years 
an assistant engineer in the Corporation electric lighting works at 
Belfast. | 

The Penang Municipality are about to establish a system of electric 
lighting in the town, and Messrs, Lux Bros., electrical contractors, 
have sent out Mr. Р. Pinker Evans to take charge of the work. 

Mr, J. B. Clarke has been appointed as electrical engineer at Stour- 
bridge at a salary of £200 per annum. 

Mr. Yeaman, of Islington, who had been appointed electrical 
engineer at Morecambe, having declined the position Mr. Hall, of 
Bootle, has been selected. 


— € —————— — 


APPOINTMENTS VACANT. 


, Cable Jointer, Erith, 45s., Oct. 24. See advertisement in last 
issue. 


Switchboard Attendant, Fulham Borough Council, 25s., Oct. 23. 
See advertisement in last issue. 


Lecturer, South-Western Polytechnic, Manresa-road, Chelsea, 
S. W., 12s. 6d. per night. See advertisement in last issue. 


Clerk of Works, Shoreditch Borough Council's Electricity Depart- 
ment. Salary, £3. 5s. per week (working hours same as contractor), 
NE 51. Also King's Norton and Northfield Urban District Council, 

ov. 2. | 


Engineering Assistant in a borough engineer's office in the 
vicinity of London, with experience in the construction and mainten- 
ance of electrical tramways. Salary, £160 per annum, with annual 
increments of £10 to а maximum of £200. Applications to be 
addressed to Box W 14, Contract Journal Office, 159-140, Salisbury- 
court, Fleet.street, E.O. 


Correspondence Clerk, Woolwich Borough Council, £90 per 
annum, Nov. 2, 


Improvers at high-tension alternating station, London. 


Sea 
advertisement, 
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TRADE NOTICES AND NOVELTIES. 


The Excello Flame Are Lamp. 


Ав mentioned in our last week's issue, the Unlon Electric 
Company, Limited, of 151, Queen Victoria-street, are putting 
on the market a new type of flame arc lamp. In view of the 
novel features of the same, we have, through the kindness of 
the company, been allowed to take photographs of the 
mechanism of this lamp in order to illustrate the advances made 
in its construction. This new lamp, to which the firm have 
given the trade name of Excello," will burn for 18 hours at 
10 amperes with one pair. of carbons. In order to get these 
hours of burning with one trimming the carbons have to be 
lengthened, and the first feature of the lamp to which we wish 
to draw attention is that of the carbons used, With the 
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FIG, 1.— View of the Excello Flame Arc Lamp with Covers Removed. 


increased length of carbon the drop in voltage in the same when 
the lamp is first trimmed is considerable, and it would interfere 
with the regulation. At first an attempt was made to ensnre 
contact between the carbon and the clutches which hold the 
same in the lower part of the lamp, but it was found that after 
the lamp had been worked under commercial conditions, a con- 
nection at this point could not be relied upon. The difficulty 
has been ingeniously got over by using a thin metallic core in 
the carbon. For this pu a hole is made through the length 
of the carbon and a metal wire is passed through the same. In 
order to get a good connection throughout the length, the 
wire is first ага through the hole in the carbon, and a length 

ual to the length of the carbon is then bent into a 
slightly zi form so that when it is drawn back the spring 
action at each of the bends secures а good pressure at the 
contacts between the wire and the carbon surrounding it. The 
hole for the metallic core is eccentrically placed ia the carbon, 
leaving the, middle free for the usus] core, which is employed to 


carry the salts which give the characteristic colour to the arc. 
Fig. 1 shows a complete view of the mechanism of one of these 
arc lamps, which mechanism is, of course, encased when the 
lamp is in use. Fig. 2 is a larger view of the feeding 
mechanism, while Fig. 3 shows in more detail the lower part 
of the lamp. In it the two carbons can be seen projecting 


Fic. 2. — The Feed Mechanism. 


through the fireproof material which forms a reflector to throw 
the light downwards. The two magnetic poles which blow the 
aro downwards can also be seen in the illustration, as can also 
the two small coils which exclte this eleotromagnet. As will be 
seen from Fig. 2, these lamps are differentially wound. The 
arc is struck by the series coils, which operate on a long rod in 


Fig. 3. — The Bottom of Lamp, showing Magnet for Detlecting the Arc down, 


such a way as to draw the ends of the carbons apart horizontally. 
As the voltage across the aro increases, the shunt coils, which 
are seen in the horizoutal position in Fig. 2, overpower the 
series coils, and by drawing over the common keeper, release 
the feeding gear and allow the carbons to descend. An 
ingenious arrangement is used to prevent the lamp being 


Fic. 4. —Carbon Broken to show the Metal Wire Core. 


damaged when the carbons are nearly finished. Owing to the 
slight inclination between the carbons, there would be а 
tendency for the arc to travel up the same on to the carbon- 
holders if an ordinary stop-feed apparatus was used for this 
purpose. Instead of this, a catch on one of the rods is made to 
interrupt the shunt circult of the lamp, whereupon the series 
magnets jerk the carbons aparb and break the aro, The 
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whole of the details of this lamp show careful design, and the 
workmanship leaves nothing to be desired. The characteristic 
colour of the lamp, combined with its long hours of burning 
with one trimming, make it extremely useful for street and 


railway lighting, while the large dock companies would find it 


of great service for wharves at which work has to be carried on 
continuously in winter months. The arrangement of the аго 
with the white reflector immediately over it gives a good dis- 
tribution of light over the horizontal plane, as will be seen from 


the curve herewith (Fig. 5), which was taken on a 10-ampere. 
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Fie. 5.— The Polar Curve of Candle- power of Excello Flame Arc Lamp. 


arc with 48 volts between the carbone. The curve is given in 


Hefner candles. 
Water-Level Indicator. 


Mr. C. May, a partner in the firm of the May-Oatway Fire 
Appliances, Limited, of 92 and 94, Paul-street, Finsbury, is 
putting on the market an apparatus for ascertaining electrically 
the level of liquids from a distance. The apparatus is designed 
primarily for use on board ship, where a record is required of 
the amount of water in the ballast tanks, bilges, etc. The 
apparatus for carrying out the tests is illustrated in Figs. 1, 2, 
and д, and will be readily understood by eleotrical engineers. 
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In each tank or compartment there is fixed a number of con- 
ductors of various lengths with their ends only exposed to the 
liquid. At the end of these rods a lead electrode ів fixed in 
order to give more surface than would be obtained with the 
bared end of the insulated wire. These conducting wires are 
then led to à number of consecutive contacts, as illustrated in 
Fig. 2, and opposite each contact is marked the height from 
the bottóm of the tank of the electrode connected to it. By 
means of an induction coil and a telephone, it can then be 
ascertained which of these electrodes is actually in the water 
and which are insulated above it. An officer on watch can 
readily ascertain in this way the depth of water in the various 
tanks. The testing arrangements for all the tanks could be 
grouped together at a convenient spot, and in this way much 
more reliable information can be obtained than is the case at 
present, when the ship's carpenter has to gauge approximately 
the water in the bilges, ballast tanks, eto, The apparatus ia 


an exceedingly simple one. 16 can be viewed at the above- 
mentioned offices. | 


Nernst Lamps. 


The Electrical Company, Limited, 122-124, Charing Cross- 
road, London, W.C., have just issued а new edition of their 
Nernst electric lamp pamphlet. This pamphlet contains а 
quantity of information, not the least interesting of which are 
the com ns made between Nernst lamps of different types 
and ordinary incandescent lamps. These comparisons are all 
in favour of the Nernst lamp. True, the great savin, effected 
in current is partly balanced by the extra cost for renewals 
entailed by the use of Nernst lamps in preference to ordinary 
incandescents, but even after adding this a substantial gain is 
shown in favour of the former type of lamp over а working 
period of 12 months, including 600 lighting hours. Fall par- 
ticulars are given of the Luna type, which, it will be 
remembered, waa the subject of а recent notice in our columns. 
We understand that this type has been exceedingly well received 
on the market. Hitherto it has been supplied only for direct- 
current circuits, but alternating-current burners will shortly be 
introduced. Some useful hints are added concerning the treat- 
ment of the lamps, also several illustrations of their actual 


Electrolier with B type N ernst, Lampe. 


application for interior lighting and street illumination. The 
accompanying illustration proves that the lamp lends itself to 
artistic embellishment. Several plainer designs of electroliers 
similarly fitted are shown in the pamphlet under notice, candle 
and projector Nernst lamps being further dealt with. 


Blackwell I. T. E.“ Circuit Breakers. 


Catalogue No. 59 just issued by Messrs. Robert W. Blackwell 
and Co., Limited, 59, City-road, London, E.O., deals exclusively 
with this firm's well-known I.T.E. circuit breakers. Illustra- 
tions are given of a very large number of different types of the 
apparatus, and these bulk the catalogue out to some 130 pages, 
making it what Messrs. Blackwell believe to be the largest and 
most complete catalogue devoted to circuit breakers that has 
ever been issued; nor is this bulk due to superfluous 
matter. The numerous diagrams showing the manner of 
connecting the breakers in circuit should be especially useful. 
We understand that I. T. E." circuit breakers have now been 
on the market for over 10 years. For the benefit of those 
unacquainted with the meaning of I. T. E.“ it is explained 
that these letters stand for inverse time element, which may 
be defined in several ways—viz., that in inverse proportion to 
the current sois the time element of aotion ; or, the heavier 
the current in excess of the normal the quicker the action ; or 
again, the greater the danger the quicker the relief ; or, better 
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still, the time employed in opening a circuit is less as the nearer 
approach to a short-circuit. | 


Electrieally-Driven Draw-Pit Pumps 


For the purpose of dealing with the water that may accumu- 
late in cable draw-pits and manholes, and for ordinary domestic 
use, the British Thomson- Houston Company, Limited, Rugby, 
have introduced a small combined motor and pump. The pump 
is of the double-throw, single-acting, plunger type, having а 
capacity of 74 gallons per minute, and suitable for heads up to 
55ft. The pump barrels are of special close-grained cast iron, 
with deep stuffing boxes fitted with glands and studs. The 
plungers, valves and seats, and connecting rods are of special 
hard and tough gunmetal. The sole-plate consists of a strong 
casting arranged to bolt on a wall, and is accurately machined 
to receive the pump barrels, motor, and gear-case. The pum 
is driven by a 4-h.p. British Thomson-Houston motor throug 
double-reduction gearing. The first reduction consists of cast- 
iron machine-cut spur pearing enclosed with a cast-iron guard. 
The second reduction is obtained by worm and worm-wheel, 
the worm being of steel and the worm-wheel gunmetal, running 
in oil and provided with a ball thrust bearing. The motor is 
controlled automatically by the rise and fall of the water in the 
pit raising and lowering a copper ball float connected by a rod 
to a fall-over switch, giving a quick make and break action. 
The pump is fitted with solid oil lubricators, and the motor 
with the usual oil-ring lubrication. This combined motor and 


Electrically-Driven Draw-pit Pump. 


pump requires very little attention, and is recommended for 
cases where drainage by gravitation is not available. 


* Angold" Are Lamps and Accessories. 


We have received from the General Electric Company, 
Limited, 71, Queen Victoria-street, London, E.C., a copy of 
their new catalogue of Angold arc lamps and accessories. 
Among the many improvements made in the Angold lamp 
since it was first put on the market, our attention is called to 
the single-carbon type. It is maintained by the makers that 
the use of metal brakes and clutches does not ensure such a 
steady feed as is effected by rubber pads. Having regard to 
this fact, they have decided to adhere to the principle of the 
rubber brake, and have patented an arrangement for com- 
pensating the wear of the rubber, and at the наше time getting 
an absolutely constant feed. То do this, а brake drum is 
employed which carries a bind with rubber pads, one end of 
which is attached to a pulley controlled by a spiral spring in 
tension, and the other hooked on to the rocking frame con- 
trolled by the two cores. The tension of the spring takes up 
any slack of the band, as well as any slack caused by the wear 
of the rubber pads, and this keeps the brake in action. Owing 
to the improvement made in the dashpot action, a steady strike 
is obtained with as little as 74 per cent. loss in line resistance. 
The carbon-holders are on the ball-and-socket principle, so that 
they can be brought into line and afterwards clamped up, when 


they remain a fixture. This type of lamp can also be sup- 
plied for reflection purposes, the only difference in the design 
being that the poles are reversed, so tbat the bottom carbon 
becomes the positive, thus throwing most of the light upwards. 
Attention is also directed to the small pattern enclosed type 
lamp listed on p. 742 of the catalogue. These lamps are very 
much used for shop-lighting purposes, and burn exceedingly 
well in series, it is claimed. The line resistance, which is 
supplied fixed inside the lampe, does not require adjusting. On 
p. 745 an illustration and prioes are given of the new pattern 
** Angold " enclosed type, double-carbon arc lamp. This lamp 
has been specially designed to meet the demand for а more 
efficient method of lighting from a single point on 200 to 
250 volt circuits. Each lamp has two arcs in the one globe, 
which burn in series. With this arrangement the same current 
gives double the amount of light, while no more energy is con- 
sumed in the line resistance than is required to keep the lamp 
steady. Shunt coils are dispensed with by the use of special 
apparatus for striking and keeping the arcs of even 
length. This same apparatus also ensures that one carbon 
cannot be gripped before the other, and when once the carbons 
are clutched they are moved up and down at the same rate. 
To meet the demand for a lamp that can be used for the pur- 
pose of photo-process work, the General Electric Company have 
designed a new and improved arc lamp, which, it is claimed, 
ensures a constant light, thereby enabling the correct exposure 
of negatives and prints to be exactly determined. To this lamp 
can be fixed, if desired, a specially-desigred stand on which 
printing frames can be supported. The total capacity of this 
stand is 16 whole-plate printing frames, and they can be ranged 
any distance from the arc and at any required height or angle. 
The supports of the lamps are insulated. The catalogue under 
notice also contains particulars of the Angold automatic 
suspension gear and contact device. This gear, we understand, 
has been used with great success by several vorough councils and 
municipal bodies, and is especially constructed for automatically 
holding the lamps when suspended and taking thestrain off thesteel 
wire. The crown of the lamp has an insulated plug mounted on it 
which is provided with two spring-controjled catches. The 
normal position is horizontal. When the lamp is drawn up by 
the winch inside the posts these catches first strike against the 
bell-mouth of the socket, and are depressed inside the plug 
until the first increased diameter inside the socket is reached, 
when they open out and support the weight of the lamp on the 
ledge. This relieves the suspension wire of all strain. When 
it is required to lower the lamp, it is first pulled a little higher 
until the catches reach the second increased diameter of the 
socket ; here they open out horizontally, and when the winch 
is released the weight of the lamp is thrown on the suspension 
wire, and it can be wound down to the required position for 
trimming, etc. Arc lamp carbons of the Witton” brand, 
than which the General Electric Company claims there ів no 
better obtainable, are, of course, dealt with among the acceasories 
listed. . 
Catalogues, Pamphlets, Etc. 


BercTHEIL AND YounG, 12, Camomile-street, E.C.—Two 
illustrated pamphlets, one dealing with special printing-press 
equipments, and the other with organ blowing by electricity, 
both mentioning a number of buildings where the firm supplied 
these appliances. 


Pocket Diary, 1904.— Containing a number of useful 
engineering notes, rules, and data. 6d. Manchester: Emmott 
and Co., Mechanical World. Office, New Bridge-street, and 18, 
Chancery-lane, W.C. 


СоснкАч BOILERS.— A special catalogue giving particulars of 
patent vertical multitubular boilers (illustrated). Cochran and 
Co. (Annan), Limited, Annan, Scotland. 


CABLE ACCESSORIES AND JOINTING MATERIALS (illustrated). — 
Siemens Bros. and Co., Limited, Westminster. 


Morons, Dynamos, AND Motor SrARTERS.—The Keighley 
Electrical Engineering Company, Limited, Vulcan Works, 
Keighley. 

GREEN'S EcoNouisER for utilising the waste heat from steam- 
boilers (illus:rated). — E. Green and Son, Limited, 2, Exchange- 
street, Manchester. 


"TpEAL" Gas- ENGINES (illustrated).—Southall’s Patent 
* Ideal" gas and oil engiues. Hardy and Padmore, Limited, 
Worcester Foundry, Worcester. 


Verity's ELECTRIC SurrLIES  (illustrated).—Plant and 
machinery; motors and motor driving; wires, cables, and 
wiremen’s sundries ; switchboards and accessories; bells and 
telephones ; surgical and medical ; electric light fittings ; dock 
ship, and are light fittings ; glass and silk shades and reflectors. 
Verity's, Limited, 51, King-street, Covent Garden, W. O. 


Reports and Accounts. —Several reports and accounts of muni- 
cipal electrical undertakings received this week are unavoidably held 
over until our next issue, 
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makin progress. The acquiring of the London United tram- 
ways wal been N advantage to their system, and they intended to 
connect directly both the Great Northern, Piccadilly, and Brompton 
and the District Railways with that line, so that passengers might 
have an almost uninterrupted passage from Bow, and also from 
Finsbury Park to Hampton Court. 
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LEGAL INTELLIGENCE. 


STOCKTON TRAMWAYS COLLISION. 


At Stockton Oounty Oourt this week, before his Honour Judge 
Templer, Oharles Turner, auctioneer, sued the Imperial Tramways 
Company for £50 damages for the loss of a horse which died from 
injuries received on Feb. 19 last through collision with a tramcar, the 
accident being caused, it was alleged by plaintiff, through the 
gi haa of the company’s driver. 

e evidence went to show that plaintiffs employé was driving out 
of Westbury-street into Mandale-road, Thornaby, and in turning the 
corner the tramoar struck the horse on the near front foot. It was 
кис. that had the driver stopped the accident could have been 
avoided. | 

His Honour did not think а tram driver should be expected to stop 
whenever he saw a horse. Trams being forced ќо. run on fixed lines 
could not get out of the way, and, therefore, it became the duty of 
every driver of a vehicle to steer clear of the cars. 

Judgment was given for defendants with costs. 


LEEDS TRAMWAYS. 


At the Leeds с Oourt, before his Honour Judge Greenhow, 
Simeon Copley, of Leeds, brought an action on behalf of his son, Sim 
Oopley, aged 19, against the Lord Mayor and Corporation of Leeds, 
claiming £50 damages for personal injuries received as alleged 
through the negligence of the defendants’ servant. About a year 
ago Sim Copley was driving a flat cart in Burley-road, when, nearing 
the tramway points in the neighbourhood of Cheswick-street and 
Burley-road, he saw a car approaching him. Turning off the tram- 
lines the wheel of his cart '' skidded,” and while endeavouring to pull 
out of the way the car dashed into him, and he was thrown between 
the саг and the cart; sustaining в lacerated scalp wound, which 
resulted in concussion of the brain and injury to the ribs, necessi- 
tating him staying in bed for three weeks. 

Mr. Willey, who appeared for the plaintiff, said the question of 
liability was admitted, and it simply resolved itself into a matter of 
assessing A 

The parties agreed to assess the damages at £25, and judgment was 
given accordingly. 


“ TUBE" TROUBLES. 


At Bow-street Police Court on Tuesday Mrs. Serling, of Bernard. | 


street, complained to Mr. Marsham that the Twopenny Tube" ran 
under her house, and owing to the noise made, especially at night- 
time, life was almost unbearable. 

Mz. Marsham: Well, I don't think I can stop them. 

Applicant: Somebody ought to be able to do something; I have 
been living at this house 17 years, and I have had no rest for six 
months. 

In reply to the magistrate the applicant said that many of the other 
residents also complained of the noise. 

Mr. Marsham said he was afraid he could not interfere, and advised 
us applicant to go and see the owners of the estate on which she 
ived. 


COMPANIES’ MEETINGS AND REPORTS, 


UNDERGROUND ELECTRIC RAILWAYS OF LONDON. 


A general meeting of the shareholders in this Company was held at 
Hamilton House, Victoria-embankment, on the 15th inst., Mr. Charles 
T. Yerkes presiding. 

The Chairman said the first report of the Company showed that 
it had up to June 30 last received out of its resonrces a total amount 
of cash of £6,519,672. 7s. 2d., and had spent of that sum £5,600, 222, 
ls. 1d., leaving a balance of £919,450. бз. 14., which was at the 
London апа Westminster Bank, and also on hand and at short call. 
An amount of £6,999,931. 10s. 4d. of profit-sharing notes had been 
negotiated, and it was from: these notes, and also from the sale of 
securities from the different companies with whom they had 
contracts, that they were realising the funds to carry on their 
work of construction. After these notes were negotiated, the 
total amount of capital uired was then assured, and һе 
со tulated the shareholders on the fact that, even in these 

times, the Company would certainly not want farther funds to 
finish its work. The experiments they had tried in regard to safety 
devices had been very exhaustive. Owing to certain circumstances 
which had develo recently, the importance of non-flammable 
material in their tunnels had been much more intensely demonstrated, 
and conscquently they had decided that nothing inflammable in the 
way of construction must go into their tunnels or other buildings. 
The underground work on the Baker-street and Waterloo road between 
Baker-street and Waterloo was practically finished, and attention was 
now being turned to the completion of this line, as it was desirable 
that it should be ready simultaneously with the Metropolitan and 
District road. They expected to make a connection between these 
two lines at the Charing Oross Station of the District Railway. 
The Baker-street and Waterloo Company had also decided to 
extend their lines from Waterloo Station to Elephant and Castle, 
and the work was now being pushed forward rapidly, while the exten- 
sion from Baker-street to Edgware-road was about to be commenced. 
When this latter was finished the line will be still further carried on to 
Paddington. The other lines—the Great Northern, Piccadilly, and 
Brompton, and the Charing Cross, Euston. and Hampstead— were 


The report was unanimously adopted, and а vote of thanks to the 


chairman and directors closed the proceedings. 


CUBA SUBMARINE TELEGRAPH. 


The ordinary general meeting of the shareholders in this Company 


was held at 58, Old Broad.strect, E.O., on Wednesday, Mr. Charles 


W. Parish preeiding. 

The Chairman, in moving the adoption of the report, said that the 
past half-year « working fróm January to June showed a better result 
than they had been accustomed to for some time. The actual traffic 
receipts amounted to £17,244, while for the half-year of 1902 they 
were £12,784. The latter amount was afterwards increased by the 
permet received in respect of their claim from the West India and 

anama Company, but the comparison could only be taken as a satis- 
factory indication that the revenue had improved. The island of 
Cuba had gradually settled down under the new Government, and 
there was every hope that the ruins of the war and former rebellions 
would give way to a speedy development of the natural riches of the 
island, which in time must add to the Company's business, Follow- 
ing the other items of the revenue account, beyond the 217,244 
traffic receipts, there was £2,076 interest on investments and cash 
balances, and £65 for transfer fees, which gave a total of £19,325 to 
deal with. The working expenses amounted to £6,066, and ‘after 
placing £5,000 to the reserve fund and providing £3,000 for the 
preference dividend, the directors recommended a dividend on the 
ordinary shares at the rate of 5 per oent. per annum, with a further 
bonus of 2s. per share, which, taken together, were equal to 34 per 
cent. for the six months. In distributing that amount they had 
decreased the carry forward by £340, but they felt they were justified 
in doing so under the satisfactory conditions of the half-year. Turn- 
ing to the balance-sheet, the Ohairman said. they had still to hold up 
the £8 174 of claim against the United States Government for the 
damage done to their cables during the Spanish-American war. He 
hoped they would soon have the matter settled, but he was afraid 
nothing could be done before it in came before Congress, which 
could not be for another three or four months. As to the subsidy 
duc to the Company from the Government of Ouba in respect of 
coast cables, he was very disappointed that they had not yet received 
it, nor had they received any final explanation trom the Cuban Govern- 
ment ss to recognising their concessions, The subsidy was about 
52,000 a year, and the arrears covered a period from January, 1899, so 
that altogether there was about £9,000 due tothem. The Oompany’s 
agent was continually negotiating with the Cuban authorities, and his 
Mejesty's representative in Cuba had been instructed by the Foreign 
Office to assist them in every way. Не had good reasons to know that 
the matter had been laid most carefully before the President himself, 
and he hoped before long they might receive some satisfactory news. 

Mr. George Keith seconded the motion. 

A Shareholder asked if there was any likelihood of Marooni’s 
Wirel«ss Telegraph Company competing with them. 

The Chairman replied that the question was very much in the air 
&t the moment, and he thought they need have no fear of harm from 
that quarter at present. 

The motion was adopted. 


KALGOORLIE ELECTRIC POWER AND LIGHTING. 


The ordinary general meeting of the shareholders in this Company 
was held on Tuesday et Winchester House, Mr. Roger W. Wallace, 
K. O., presiding. | 

In moving the adoption of the report (which appeared in our last 
issue), the Chairman observed that important negotiations had been 
going on with regard to the business. It would not be advisable to 
say anything more on the point that day, but he hoped before long 
to be in a position to do во. At the date of the last meeting there 
were unpaid calls amounting to £36,000. During the period under 
review about £27,400 of this sum had been collected, and since the 
date of making-up the accounts a further £4,000 had been received. 
The Board had been enabled to finance the Oompany by an arrange- 
ment with their bankers without making the full issue of debentures. 
About £24,000 of debentures had been taken up, leaving £26,000 
still to be issued. There was no immediate need to deal with the 
debentures in hand, and they would be reserved for such shareholders 
as might desire to apply for them. The Board were satisfied respect- 
ing the permanency of Kalgoorlie as a gold-producing centre. The 
output of gold there now was greater than at any previous period. 
Thereturns for 1902 aggregated 1, 172,4050z., and would show an increase 
this year. Everything went to prove that the industry would last for 
many years—far longer, indeed, than the period for which concessions 
were granted to electric lighting companies in this country. The plant 
had worked most satisfactorily, and, owing to the improved water 
supply, it would be possible to sell electricity at a cheaper rate than 
was at one time anticipated. The directors could have made contracts 
for the sale of the whole of their available current had they chosen, 
but not on the most remunerative tasis. Their object was to secure a 
24 hours' load, or as nearly so as could be obtaiued.  Hoisting and 
similar machinery gave a load for only а comparatively small number 
of hours daily, апа therefore the Board had declined contracts of that 
class. New customers were being secured almost from day to dsy, 
and he had no doubt that they would succeed in getting their whole 
supply taken up on the most remunerative basie, He had no doubt 
that next year they would be in a position to pay dividends, Before 
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that could be done, however, they must write off from revenue, or put 
to capital account, the sums expended in preliminary work, and the 
report recommended that the latter course should be adopted. Two 
of the directors had resigned, and in the fature the fees would be 
reduced to £1,000 per annum. 

Mr. Edward Pope seconded the motion, and after discussion and 
some criticism it was adopted. 

Certain alterations in the articles were also agreed to in order to 
comply with the regulations of the Stock Exchange Committee prior 
to their granting an official quotation for the Company's shares. 


GUILDFORD ELECTRICITY SUPPLY. 


A meeting of the holders of founders’ shares in this Oompany was 
ш! week at the Oounty and Borough Hall, Dr. F. К. Russell 
presiding. 

The question before the moeting was a proposal to so modify the 
regulations under which the founders’ shares are held as to convert 
them into preference shares, bearing a fixed rate of interest. Hitherto 
the holders of the founders’ shares have been entitled to one-fourth of 
the net profite made in each year after providing for a dividend at 
6 per cent. on the capital гек up оп the other shares, in addition to 
which there are various other regulations. The increase of the Oom- 
pany’s business has made it necessary to raise further capital, and 
promises of sufficient support to enable the Company to purchase new 
pu now required, and to pay for contemplated extension of mains, 

ай been received on condition that the regulations in question were 
modified as described. A resolution was proposed that the conditions 
of the founders' shares be altered, and that the rights of cumulative 
preference shares, bearing interest at the fixed rate of 6 per cent. per 
annum, be conferred on the said shares. 

The Chairman explained that it was impossible to exchange for 
a founders’ shares any shares that were not of equal value with 

em. 

After discussion, the motion was carried by the requisite three- 
fourths majority. 


MONTE VIDEO TELEPHONE. 


The directors present accounts for the year ended July 31 last, 
showing & net profit for that period of £12,224, after providing for all 
working expenses in Monte Video and London. To this amount should 
be added the sum of £1,064 brought forward from last year, leaving 
an available balance of £15,288. From this sum the directors propose 
to transfer £5,000 to reserve fund, and they recommend that, after 
payment of the full dividend at the rate of 5 per cent. per annum upon 
the preference share capital, a dividend at the rate of 3 per cent. per 
annum be paid upon the ordinary share capital, and that the balance 
of £1,783 be carried forward. The Company has acquired, as from 
June 12, 1903, the rights, privileges, and properties of the under- 
taking known as La Hispano Uruguaya, comprising a system of tele- 
pion lines and exchanges outside the city and province of Monte 

ideo. 


BRITISH COLUMBIA ELECTRIC RAILWAY. 


The report of the directors for the year ended June 30 last states 
that business has largely increased in all шн and the profits 
made during the year show a 5 ing increase. The gross 
receipts show an incease over the p ing year of £19,145, and the 
net earnings, after charging renewals, show an increase of £7,834. 
The following charges have been made against the revenue account 
of the year—namely: renewals maintenance, £10,446; bonus to 
employés, £1,494; written off preliminary and issuing expenses, 
£1,000 ; added to capital amortisation fund, £1,595. The net profit 
for the year, after making the above deductions, amounts to £57,865, 
and adding the balance brought forward, £533, and deducting 
debenture interest, the dividend on preferred ordinary stock for nine 
months to March 31, 1903, and the interim dividend on the deferred 
ordinary stock for six months to Dec. 51, 1902, there is left 
available for distribution and reserves £15,779. The directors have 
decided to provide for the dividend on the cumulative perpetual 
preference shares to June 30, 1903, to provide for the dividend 
on the preferred ordinary stock for three months to June 50, 
1905, to recommend a dividend on the deferred ordinary stock 
at the rate of 3 per cent., making 5 per cent. for the year, to 
transfer to contingency fund £1,000, and to transfer to reserve fund 
£3,000, leaving to carry forward £1,099. During the year 6,000 
Б per cent. cumulative perpetual preference shares of £10 each have 
been issued by the Company, and a further 1,500 were issued in 
August last, making а total of £75,000. The construction of the 
Vancouver power installation by the Vancouver Power Company, 
Limited, which commenced in July, 1902, has proceeded satisfactorily. 
The general manager reports that he expects the Power Company will 
be in a position to deliver 2,000 e.h.p. by the beginning of December 
next. On the advioe of the engineers, the scheme as originally 
designed has been enlarged so as to provide for the supply of an initial 
9,000 h.p., with power of expansion to 50,000 h.p., instead of an 
initial 6,000 h.p., with expansion to 15,000 h.p. Thesize of the tunnel 
has been increased by 25 por cent., and machinery and transmission 
plant of greater electrical capacity are being provided. This enlarge- 
ment of the original scheme will involve an additional expenditure 
of about £60,000, but the directors sre satisfied that the importance 
of being fully prepared to meet the rapid increase in the demands 
for electrical power in Vancouver and New Westminster justifies the 
increased expenditure. Funds for carrying on the works of the 
Vancouver Power Company have been raised by the sale of £175,000 
44 per cent. Vancouver Power debentures, part ofa total authorised 
issue of £220,000, and the Board NE at an early date to offer the 
remaining £45,000 to the stockholders and debenture holders to 
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provide further funds as required. The directors have for some 
time past been carrying on negotiations for the purchase of the 
undertaking of the Vancouver Gas Company, which if brought to 
а successful issue, should materially add to the value of the company’s 
lighting business. 


BRITISH COLUMBIA TELEPHONES, 


The report of the directors for the year ended June 50 last states 
that the expenditure for improvements and extensions during the past 
year has amounted to £7,554, and the of the plant of the 
Columbia Telephone and Telegraph Company has involved a further 
expenditure of £7,668, A new switchboard is being installed in the 
Victoria exchange on the central energy system. This will necessitate 
the purchase of new instruments for all subscribers there, involving а 
total expenditure of at least £15,000. At the last session of the 
Provincial Legislature, an Act enabling the Company to lay a cable 
connecting the mainland and Vancouver Island was obtained ; the 
cost of the cable and land lines necessary will be, it is estimated, 
about £35,000. Owing to the heavy but necessary expenditure 
before mentioned, and that contemplated, the directors of the 
subsidiary companies have decided to carry forward the whole of 
the balance standing to the oredit of their respective profit and loss 
accounts, The directors of this Company, therefore, regret that they 
are unable to pay any dividend on the ordinary shares. At the 
meeting a scheme for the кешер of the Company, transferring 
the head office to British Columbia, and increasing the debenture 
issue will be submitted, The balance from last year’s account was 
£322, and the directors have transferred from reserve fand £4,500, 
making a total of £4,822, Out of that have been paid expenses of 
Бода office, 2146; income tax, £376; bank interest and charges 
£164; interest on debenture stock to June 30 last, £1,271; an 
dividend on the preference shares to June 30 last, £1,694—leaving а 
Paano of £1,170 to provide for directors’ remuneration and to carry 
orward. 


BRITISH ALUMINIUM. 


The secretary wiites to the shareholders as follows: ''It will be 
within your recollection that, at а meeting held on Nov. 13 last, the 
holders of the debenture stock of this Company agreed to postpone the 
payment of all interest on the debenture stock for one year, and autho- 
rised their trustees, in their abeolute discretion, to consent to the 
postponement of e payment of interest for a further period of one 
year. Iam instruoted by the Board to inform you that, owing to the 
improved circumstances of the Company, they have not felt justified 
in asking the trustees to sanction the additional postponement. The 
current half-year's interest will be paid on Dec. 31 next, and there- 
after the interest will be paid half-yearly, on its due dates. Of the 
£10,000 authorised at the same meeting to be borrowed in priority to 
the debenture stock, 27,500 haa since been repaid." 


NEW COMPANIES REGISTERED. 


Municipal Foundry and Engineering Company, Limited.— 
on £5,000. Objects: to adopt an agreement between О. Hall 
and J. H. Bardsley, and to carry on the business of ironfounders, 
mechanical, electrical, chemical, and general engineers and contractors, 
vlectricians, etc. 

Chichester and District Electric Supply Company, Limited 
(78,784).—Oapital, £20,000. Object: to carry on in the United 
1 and elsewhere the businesses of suppliers of electricity 
for light, heat, sound, and power, or otherwise. Registered office: 
Donington House, Norfolk-street, W. O. 

Gent and Co., Limited.—OCapital, £50,000. Objects: to acquire 
and carry on the business of manufacturing electricians, electrical 
engineers, wire and cable manufacturers, wire coverers, etc., carried 
on by A. W. Staveley and І. H. Parsons, at Leicester, as Gent and 
Oo, and the Midland Electrical Wire Company, as telephone, water 
supply, and mechanical engineera, etc. 

Hodgson Hartley, Limited.—Capital, £30,000. Objects: to 
acquire and’ take over as going concerns the businesses now carried 
on at Oleckheaton by Н. E. Hodgson (trading as Н. E. Hodgson and 
Co.), and at Manchester by James Hartley and Oo., of Manchester, 
Limited, of mechanical, electrical, and hydraulic engineers, plant 
manufacturers, etc. Registered office: 55, Victoria - buildings, 
Manchester. 

Pisoicelli Electric Post Parent Syndicate, Limited.— Regi 
in Guernsey. Capital, £150,000. Object: to acquire and turn to 
account an invention of Oount Roberto Taeggi Piscicelli, of Naples, 
for an aerial electric post, with the patent rights for the ваше, and to 
carry on any business incidental thereto, The first directors are 
Count R. T. Piscicelli (permanent), Le Duc de Morny (till 1905), Le 
Oomte de Pradere (till 1905), H. S. Saunders (till 1905), and W. 
Digby (till 1905). Count R. T. Piscicelli is also technical director and 
constructional engineer. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Caraminal (Spain).— The Municipality require tenders for installs 
tion and working of the village for 20 years. Tenders by Nov. 3. 

Windsor.—The Town Oouncil invite tenders for the supply of 
electricity or gas for the purpose of publio lighting throughout the 
district for a period of five years. 
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Dudley.—The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. See advertisement in last issue. 

Swansea, —The Corporation invite tenders for the supply, delivery, 
fixing, and connecting of ducts, troughs, cables, wires, street boxes, 
ete. Tenders by Oct. 31. See advertisement in last issue. 

Transvaal Colony.—The Chairman of the Tender Board, Pretoria, 
requires tenders for installing and working the electric lighting of 
Potchefstrom for about five years. Tenders by Oot. 30. 

Wakefield.—The City Council invite tenders for the supply and 
erection of one 400-kw. two-phase generator, comprising engine, 
alternator, exciter, and accessories. Tenders by Nov. 7. See adver- 
tisement. | 

Brussels.—The Belgian Government Railways invite tenders for 
material and appliances to be used for lighting passenger trains. 
Specification No. 996 may be obtained from the above authority. 
Tenders by Nov. 4. 

Munera.—The Municipality require tenders for installation and 
working of electric lighting. Particulars may be obtained from the 
Secretary of the Ayuntamento of Munera, province of Albacete, Spain. 
Tenders by Oct. 28. 

Kilmarnook.—The Corporation invite tenders for the supply, 
delivery, and erection of three Lancashire boilers, engines and 
dynamoe, overhead hand travelling erane, storage battery, and 
switchboard, by Nov. 18. See advertisement in last issue. 

Blackpool.—The Corporation invite tenders for the supply of arc 
lamp carbons for the ensuing year. Specification, etc., may be 
obtained on application to Mr. Charles Furness, borough electrical and 
tramway engineer, Electricity Works, Blackpool. 

London, 8.W.—The London County Oouncil invite tenders for the 
supply, for one year from Jan. 1, of electrical fittings, etc. Forme of 
tender may be obtained on application to the Olerk of the Council 
(Stores Branch), 19, Charing Cross-road, W.C. Tenders by 26th inst. 


Shanghai.—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Secrétariat de 
la f Fraugaise de Shanghai. Particulars may be obtained 
А) l'Office National du Commerce Extérieur, Rue Feydeau, 3, 

aris, 

Barrow-in-Furness.—The Corporation invite tenders for the 
completion of the electric lighting installation at Hawcoat and Walney 
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police stations and the pig slaughtering hall and lairage at the public 
abattoirs. Further particulars may be obtained from the Borough 
Engineer. 


Portsmonth.—The Tramways Committee invite tenders for the 
supply of passengers’ tickets for one, two, or three years respectively 
from Jan. 1, 1904, Specifications, ctc., may be obtained from the 
General Manager, Town Hall, Portsmouth. Tendera by 10 a.m. on 
Soth inst, | 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Each car is to provide for two olasses of travellers, and will acoommo- 
date 52 persons. 

Todmorden.—The Oorporation invite tenders for one Lancashire 
boiler, two steam dynamos and balancer booster, two feed pumps and 
one injector, economiser, surface or jet condenser, switchboard and 
instruments, storage battery, cable work, and overbead band crane. 
Seo advertisement. 

Wost Ham.—The London County Council invite tenders for the 
supply and erection of (a) engine, dynamo, switchboard, etc., and 
(b) electrical wiring, mains, and fittings required in connection with 
the installation of electric light at the Abbey Mills pumping station. 
Tenders by Nov. 3. 

Radoliffe (Lancs.).—The Urban District Council invite tenders for 
the construction of the switchboard and engine and dynamo galleries 
at the electricity works. Specification, etc., may be obtained of 
Mr. W. L. Rothwell, engineer, Council Offices, Radcliffe, Tenders by 
12 noon on 26th inst. 

Devonport.—The Oorporation invite tenders for the supply, 
delivery, and erection of a motor-driven booster. Specification may 
be obtained from the Borough Electrical Engineer, Newport-street, 


East Stonehouse, Devon. ‘Tenders before noon on Oct. 24. See 
advertisement in last issue. 
—The Tramways and Electricity Oommittee invite 


tenders for (a) 750-kw. continuous-current dynamo, driven direct 
by horizontal engine; (b) two Oft. by 30ft. Lancashire boilers ; 
(c) high-tension three-phase eable, etc. Tenders to Mr. Keighley 
Walton, town clerk, by Oct. 21. 

Helyhead.— The Urban District Council invite tenders for erection 
of a chimney shaft in connection with their proposed destructor and 
electricity works. Specifications, etc., may be obtained from Mr. 
Price F. White, Electricity Works, Bangor, North Wales, on and 
after 25га inst. Tenders by 10 a.m. on 30th inst. 


Manchester.—The Po ving, Sewering, and Highways Committee 
invite tenders for laying un rerun! telephone pipes (Oontract 8), 
with other appartenant works. awings may be seen and specifica- 
tion, etc., obtained on application at the City Surveyor’s Office, Town 
Hall, Manchester. Tenders by 10 a.m. on Nov. b. 


Chichester.—Tenders are invited for the installation of a system of 
electrical water-level indicators and recorder and telephones.  Specifi- 
cations may be seen and bills of quantities obtained at the office of 
the city surveyor and waterworks engineer, Mr. I. Pym-Jones, Lion- 
etreet, Chichester. Tenders by Nov. 6. See advertisement. 


Radcliffe,—The Council invite tenders for the supply and comple- 
tion ef (Contract No. 12) lighting and traction switehboard and asees- 


sories ; (14) rail bonds. Specifications may be obtained from Messrs, 
Lacey and Sillar, 2, Queen Anne’s-gate, Westminster, and 78, King- 
street, Manchester. Tenders by Nov. 14. See advertisement. 

Blackpool —The Electricity and Tramways Oommittee invite 
tenders for one new 460-kw. traction set (vertical triple-expansion 
engine and multipolar generator). Specification may be obtained 
from Mr. Obarles Furness, borough electrical and tramways engineer, 
Electricity Works, Blackpool. Tenders by Nov. 14. See advertise- 
ment. 


Bradford.—The Guardians invite tenders for the electrical engi- 
neer's work for the erection of a hospital pavilion at the union work: 
house, Horton-lane, Bradford. Specifications, etc., may be seen and 
bills of quantities obtained on application to Mr. Fred Holland, 11, 
Parkinson’s-chambers, Hustlergate, Bradford. Tenders by 9 a.m. on 
26th inst. 

Swansea.—The Oorporation invite tenders for (1) laying of 
permanent way, including rail bonding; (2) rails and fishplates ; (3) 
steel tiebars, bolts, and nuts: (4) points, crossings, cast-steel curved 


‘tails, and special work; (A) overhead electrical equipment; (B) 


ducts, troaghs, cables, wires, section and other boxes, eto. Tenders 
by Oct. 31. See advertisement in previous issue, 


Beckenham.—The Urban District Council invite tenders for the 
electric wiring of houses in their district under a free wiring scheme. 
Specifications, etc., may be obtained from the consulting engineer, 
Mr. Reginald P. Wilson, 66, Victoria-street, Westminster, or 
Mr. John А. Angell, surveyor, Council Otoes, Beckenham. Tenders 
by 4 p.m. on Nov. 9. See advertisement in last issue. 


Wednesbury.—The Oorporation invite tenders for the electric 
wiring and fittings for the following public buildings: town hall, 
municipal offices, art gallery, public baths, public library, and eleo- 
tricity sub-station. Specification, etc., may be obtained between 
2 and 5 p.m. on and after the 23rd inst. at the offices of Mr, F, J. 
Warden-Stevens, A.M.I.M.E., A.M.I.E.E., consulting engineer, 34, 
Viotoria-street, Westminster, Tenders by 12 noon on Nov. 20. 


Bolivia.—The Director of Public Works to the Government o 
Bolivia is prepared to receive from British manufacturers, quotations, 
prices, catalogues, and prind matter, with discounts, shipping 
weights, &c., for the following materials: hydraulic power plan, 
piping, and turbines ; alternating and direct current generators an 
motors; transformers and rotary converters; switchboards and 
шм instruments; overhead trolley wire and fittings ; third- 
rail insulators, plastic and copper bonds; hydraulic screw jacks and 
bee tackle ; contractor’s plant and tools. All communications to 
Mr. T. Olive Sheppard, A.M.I.0.E.,-director-general of public works, 


general manager of the Guaqui to La Paz Railway, La Paz, Bolivia, 
and sent by registered post either via New York or by Royal Mail 
steamers (West India route) via Panama and Mollendo (Peru). 


RESULTS OF TENDERS. 


Walsall. —Тһе tender of the Walsall Electrical Company, Limited, 
for connecting up four new sub-stations with telephones, for the sum 
of £7. 68. 6d., has been accepted. 

Erith.—Three tenders have been received for electric lighting St. 
Augustine’s-road new schools: Rawlings Bros., Limited, £184; F, А, 
Glover and Oo., £121 (accepted) ; Ward Bros., £156. 

Shoeburyness.—The Hart Accumulator Oompany, Limited, 
Marshgate-lane, Stratford, E., report an order from the War Office 
for the storage battery of 54 cells required at Shoeburyness. 

Croydon.—The Electricity Committee have accepted tenders fer 
extensions to the electricity works (buildings) as follows: E. J. 
Saunders, builder’s work ; Dorman, Long, and Co., smith and iron- 
founder’s work, 

Ashton-under-Lyne.—The Market and Lighting Oommittee have 
accepted the following tenders for supply of arc lamp carbons 
and globes during ensuing year: De Grelle, Houdret, and Oo., 
London, carbons ; J. E. Taylor and Oo., Ashton-under-Lyne, globes, 

Radoliffe District Council—The Electricity Committee have 
rescinded acceptance of the tender of Callender's Cable and Oon- 
struction Company, Limited, for the electricity contract No. 11, for 
the sum of £5,339. 4s. 4d., in favour of the same firm's amended 
tender for the sum of £5,350. 2s. 2d. 

Harrogate.— The tender of the British Thomson-Houston 
Company for the supply and erection of a 750-kw. Curtis turbine, 
with condensers and accessories, for the sum of £6,736, and for the 
temporary loan of a 305-kw. turbine, to be delivered and erected, 
and afterwards removed, free of cost to the Corporation until such 
time as the Curtis turbine can be supplied and erected, has been 
accepted. 

Stoke Newington,—The tender of W. Т. Henley’s Telegraph 
Works Company, Limited, for the supply of cables for the Hi h- 
street and Stoke Newington-road for the maintenance of the cables 
for one year after completion, free of cost, has been accepted ; this 
includes an undertaking to maintain, if so required by the Council, 
for a further period of four years for an annual payment of 1 per 
cent. on the cost of the cables. 

Hammersmith.—The Electricity and Lighting Committee have 
obtained the following tenders for supplying.the motor-generators 
required in connection with certain electrical machinery about to be 
installed by Messrs. J. and H. Gwynne, Limited, and Messrs. J. 
Baker and Sons: Witting, Eborall, and Co., £615 or £691; F. A. 
Glover and Co., £700; Fuller, Wenstrom, and Co., £730; Geipel 
and Lange, £664 or £750 ; Lancashire amo and Motor Company. 
£778, £832, or £971; Johnson and Phillips, 2790 or £850; Electrie 
Construction Company, £809; General Electric Company, £870 ; 
Bruce Peebles and Co., £890. Messrs, Witting, Eborall, and Oo.'s 
tender of £691 for the two sets has been recommended for acceptance. 
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BUSINESS NOTES. 


TRACTION. 


Portsmouth.—The Tramways Committee have agreed to try the 
experiment of covered tops to the сага. 

Ince,—The District Council at its monthly meeting ratified the 
leasing of the tramways in the township to the Wigan Corporation. 

Brighton.—The electric cars will commence to run on the London- 
road and Old-steine routes as spon as the Board of Trade license is 
received. 

Radoliffe.— Application is to be made to the Board of Trade for 
sanction to an alteration in the plans for the proposed tramways in 
this district. | 

Southall-Norwood.—The Board of Trade have extended the time: 
allowed for the completion of the light railway (Southall-to- Uxbridge) 
to April 9, 1904. | 

Woolwich.—Steps are being taken to urge the London соу 
Council to proceed with the laying of the tramways from Beresford- 
sjuare to the Herbert Hospital, 

Hanley.—The Town Council are urging upon the Potteries Electric 
Traction Company the necessity for the construction of light railways 
to Bucknall and Providence-squa-e. 

Nelson.—The Town Council have appointed a sub-committee to 
visit Liverpool, Leeds, and Bolton, with a view to finding a suitable 
top cover for use on the Nelson cars. 

North-Eastern Railway.—Another experimental electric train has 
been run on the Riverside branch of the North-Eastern Railway at 
Newcastle between Percy Main and Carville, 


Barrow.—Rapid progress is being made in the reconstruction of 
the tramways, and there is every prospect that at least one section of 
the system will be opened in a few montbs’ time. 


Guildford.—The promoters of the West Surrey light railways 
scheme have submitted a modified proposal to the Town Council, which 
is for a line from Stcughton to the railway station. 


Northleach. —The Rural District Council have been informed by the 
Light Railway Commissioners that the promotors of the proposed 
light railway are prepared to go on with the scheme. 


Eisenham. — The proposed light railway from Elsenham as far as 
Finchingfield is now almost assured. "The amount still required has 
been reduced to about £600, and the end is felt to be in sight. 


Woking.—An amended scheme of tramways for the district came 
before the Urban District Council at their meeting last week. 
Eventually the Council gave a qualified approval of the scheme. 


Worsley.— Arrangements are being made for an early start in the 
construction of the tramways in the Worsley and Walkden districts, 
and the connection of the South Lancashire system with Eccles at 
Worsley-road. 

Croydon.—In the course of discussion at the last meeting of the 
Town Council it was stated that the British Electric Traction Compan 
made a profit of £10,000 last year on the tramways in the boroug 
which are leased to them, 


Leeds.—The question of an improved method of laying tramrails 
was considered at the last meeting of the Tramways Committee, and 
was referred to the Works Sub-Committee to be dealt with in confer. 
ence with the Highways Committee. 


Bournemouth.—The Corporation have decided to obtain powers to 
construct an electric tramway from the present terminus at Pokesdown 
to Southborne and Christchurch, the estimated cost being £50,000. 
The scheme is generally approved by the ratepayers. 

Mid-Yorkshire.—Arrangements are being made for the transfer of 
the Mid-Yorkshirebrarch tramlines running from Nabwood to Thackley, 
and from the Branch Hotel (Saltaire) to Baildon Bridge, to the 
contractors, Messrs. J. G. White and Co., of London. 

Douglas.—At a meeting of the Town Oouncil the chairman of the 
Tramways Committee said that the earnings to the end of September, 
after all expenses had been met, left a credit balance of £8,520, being 
an increase over the same period of last year of £653. 


Batley.— Westinghouse magnetic brakes will be mounted on the 
new electric tramcars now being built by the British Electric Car Com- 
pany, the equipments having been recently ordered from the British 

estinghouse Electric and Manufacturing Company, Limited. 


Hull.—The service of electric cars was opened on Tuesday between 
the Hull Whitefriargate Bridye and Victoria Pier. Thé Board of Trade 
have approved the Tidwell lifeguard for the trams. The patentees 
have agreed to furnish additional lifeguards for a royalty of £1. 103. 
per car. 

Derby.—A petition signed by members of the Town Council has 
been sent to the mayor to reconsider and, if desirable, to rescind a 
resolution of May 5, authorising the construction of tramways to 
Littleover. The mayor has accordingly decided to call a special 
meeting of the Council for Oct. 28. 

Newocastle.— Members of the Tramways Committee have made a 
survey of Benton Bridge with a view to seeing the best arrangements 
for widening the bridge, or making such .other improvement as will 
enable a double line of rails to be laid over that portion of the Dene 
во as to complete the tramway circuit. 

Prestwich.—The District Council have arrived at a satisfactory 
arrangement with the Salford Corporation as to the share Prestwich 
shall receive of the profits made on the tramways in the district. The 
amount Prestwich will receive will be equal to 14, in the £ on the 
Prestwich rates for the next five years. 


Perth.—The first meeting of the Tramway Reconstruction Oom- 
mittee was held last week, when various matters of a preliminary 
character were discussed. The Council on Monday considered the 
appointment of & consulting engineer, and it was eventually decided 
to remit the matter to the Oouncil to report. 

Cheltenham. —Last week a fire broke out at the stores department 
of the Cheltenham and District Light Railway дері, before the reduc- 
tion of which considerable damage was done. Roughly the damage 
is placed at about £1,000. The buildings are insured, but not the 
contents. The origin of the fire is unknown. 


Bradford.—The Tramways Committee have decided to increase the 
wages of drivers and conductors by jd. an hour. This will mean а 
minimum wage of 6d. and a maximum of 7d. an hour for drivers, 
whilst conductors will receive a minimum of 5d. and a maximum of 
6d. an hour. The inorease will amount in a year to £2,846. 


Snowdon Light Railway.— Messrs. Bruce Peebles and Co., Limited, 
inform us that they have obtained the whole contract for the con- 
struction of the proposed Snowdon light railway. By a printer’s 
error in our last issue we erroneously stated that the power to be 
developed was 60,000 h.p. This should have been 10,000 h.p. 


Electric Signalling.—The final Board of Trade inspection is about 
to take place of the large electric signalling installation which has 
just been completed at St. Enoch’s Station, Glasgow, by th» W. R. 
Sykes Interlocking Signal Company. The subordinate and subsidiary 
cabins at St. Enoch’s have already been inspected and approved by 
the Board of Trade. 

Soothill Nether.—At a special meeting of the District Council 
the following resolution waa unanimously adopted : ‘‘ That the Council 
do apply in the next session of Parliament for an Act to enable the 
Council to construct tramways, and work or lease the same, to pur- 
chase land and erect a generating station and refuse destructor 
thereon," and for other purposes. 

Richmond.—A meeting of the Tramways Committee last week 
considered a series of proposals submitted by the London United 
Tramways Company for ‘the more effective carrying out of the 
scheme, to which legislative sanction bas already been given, for the 
introduction of electric ш, into Richmond. The proposals, 
however, were ultimately rejected. 


Llanelly.—The tramways question was again before the District 
Oouncil at their last meeting. It will be remembered that things 
have been at a standstill for some months owing to the alleged failure 
of the Insulated Wire Company to carry out their contract to purchase 
the tramways undertaking for £5,000. The matter was referred to 
the Estates Committee for enquiry and report. 

Wandsworth.—The Borough Council at their last meeting again 
adjourned the question of a contribution towards the cost of street 
improvements proposed to be carried out at Streatham by the London 
County Oouncil in connection with their оро! to link up their 
system with the Croydon electric trams at Norbury. The Streatham 
inhabitants are generally in favour of the scheme. 


Glasgow.—We understan that the British Westinghouse Electric 
and Manufacturing Company have secured a contract for the equip- 
ment of all the Glasgow tramcars—numbering nearly 700—with their 
well-known magnetic brake. Exacting experiments, extending over 
nearly two years, on 100 cars have been carried out, and the present 
contract goes to indicate that the brake has proved very efficient in 
working. 

Pietermaritzburg.—The British Westinghouse Company are . 
supplying for the new tramway system at Pietermaritzburg, South 
Africa, six complete electric tramcar equipments. These will be of 
standard Westinghousa pattern, each including two No. 90 series- 
parallel controllers, two No. 200 (35 h.p.) motors, and all the 
usual auxiliary apparatus, including automatic cut-out, lightning 
arresters, eto. 

Gower Light Railway.—There is now definite prospect of the 
proposed light railway for Gower being carried out somewhat on the 
original lines of the scheme. Notices to treat have been served on 
the owners of the property along the line from Killay Station (London 
and North-Western) down the peninsula. It is feared that property 
will not be very easily acquired, and a further difficulty will Probably 
arise as to the Olyde Valley. 

Chatham.—Correspondence lias taken place between the Town 
Council and the Chatham and District Light Railways Oompany on 
the subject of universal penny fares. Mr, Minshall, the representa- 
tive of the company, has pointed out that the matter is one for the 
Corporation and the Board of Trade. At the last meeting of the 
Town Council the clerk was instructed to write to the Gillingham 
District Council with a view to a conference on the matter. 


Herefordshire.—A light railways scheme for Herefordshire was 
farther considered at last week’s шеп of the Ross Rural District 
Council, when it was said that it would be a good plan to connect 
Ross and Ledbury and Ross and Bromyard by light railways. As 
favourable replies have been received from most of the district councils 
affected by the scheme, the clerk was directed to write to the chairman 
of the County Council requesting him to convene a conference for the 
purpose of further considering the proposal. 

Moving Staircase.—The directors of the Great Northern and City 
Railway are considering a proposal for a ‘moving staircase at their 
Lothbury Station now in course of construction. If the scheme be 
adopted it will be a complete novelty in London so far as tube rail- 
ways are concerned ; but those who have visited either the Crystal 
Palace or the Earls Court Exhibition lately will have noticed the 
moving staircases which are working at these places for conveying 
people from a low to a high level. They are operated electrically. 


Flintshire.—A large gathering of Flintshire gentlemen have been 
in conference with regard to the application to Parliament during the 
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coming session for powers to construct an electric tramway connecting 
the districts of Bagillt, Greenfield, Holywell, Halkyn, Northop, Mold, 
Buckley, Hawarden, Sandycroft, Queen's Ferry, Shotton, and Connah's 
Quay. The general tone of the meeting was a unanimous approval of 
the scheme. The capital of the proposed syndicate is £10,000, to 
which a number of gentlemen subscribed in the course of the meeting. 

Devonport.—Major A. Druitt, R.E., has made an inspection of the 
new lines from Milehouse to Tor-lane and from St. Budeaux Station to 
Saltash Passage, which have been constructed by the Corporation and 
are leased to the Devonport and District Tramways Company, who 
wil work them. Owing to stringent regulations by the Board of 
Trade, provisional permission could not be granted to open the exten- 
sions until the official certificate is issued, and this, it is expected, 
will be done in а few days. The lines will then be opened for traffic. 

Hampstead.—At the last meeting of the Borough Council the 
Works Committee recommended that, with reference to the letter from 
the London County Council on the subject of the reconstruction for 
electrical traction of the County Council's northern tramways, which 
include the route from Hampstead-road to Hampstead Heath, and 
asking the views of this Council as to the adoption of the overhead 
trolley system, they be informed that this Oouncil поду objects 
to the overhead system being adopted. The recommendation was 
adopted. 

Lambeth —Oonsideration was resumed at the last meeting of the 
Borough Oouncil of the resolution moved at the previous meeting 

ing the London Oounty Council to run a line of trams to Westow- 
Norwood. The motion was now adopted; also the 
following: ''That as, in the opinion of this Council, it would be a 
t rach to the inhabitants of Lambeth and to the general 
travelling public if the London County Oouncil acquired and worked 
the London Southern Tramways, thie Oouncil respectfully urge the 
London Oounty Council to give the statutory notice for the purchase 
of the undertaking.” 

Bary.—The Acquisition of Property Sub-Committee report that 
they have acquired other property for tramway purposes, and that 
there were only two outstanding bits of property in regard to which 
there was likely to be arbitration. In order to obviate the cars being 
in darkness when the trolley arm is being reversed at the termini, the 
electrical engineer has submitted two schemes, one by which the lamps 
would be prevented from going out, and the other for the fixing of 
one lamp inside the cars, which would be lighted when the arm was 
being reveraed. It was decided to adopt the simple lamp scheme, and 
use it at the Fairfield end only. 

South Shields.—The Tramway Sab-Committee have decided to 
recommend to the Council the adoption of the overhead trolley system 
for the borough. The routes have been considered by the committee, 
and it has been decided, instead of continuing the route through 
Corstorphine Town to Tyne Dock, to recommend that the line be 
carried as]far as the present terminus at Green-street. The droppin 
of the Corstorphine Town route means a reduction in the tota 
approximate cost of £27,029. It has been decided, in accordance 
with a resolution of the Council, to advertise for the best terms for 
leasing the system before considering the question of municipalisation. 


Dewsbury. — A special meeting of the 5 has agreed 
that application be made to the Board of Trade for a provisional 
order to empower the Corporation to construct tramways in the 
borough, (dc) commencing in Vicarage-road, passing along Vicarage- 
road, Longcauseway, through the Market-place, and along Wakefield. 
road to the boundary of the borough with Soothill Nether ; (5) com- 
mencing in the Market-place and passing along Orackenedge-lane to 
the boundary of the borough with Soothil Upper; and (с) com. 
mencing at the junction of Wakefield-road with Leeds-road, and 
pene slong Leeds-road to the boundary of the borough with Soothill 
pper. 
Llandilo-Aberayron Light Railway.—The project of constructing 
a light railway from Llandilo to Aberayron seems to be proceeding 
in earnest. Meetings have Leen arranged to be held at Llandilo, 
Lampeter, and other places along the proposed route to further the 
project. Several local authorities through whose districts the pro- 
posed railway will run bave passed resolutions approving of the 
scheme, and great interest is taken in the matter throughout the 
country affected. Guarantees of capital have been obtained for the 
construction of the line, and it is proposed to ask the County 
Councils of Oarmarthenshire and Cardiganshire to contribute towards 
the initial expenses. The total length of the line will be 35 miles, 
Southend.—At the Board of Trade Sir Herbert Jekyll, assistant 
secretary to the Railway Department, sat to hear objections to the 
confirmation of the Southend-on-Sea and district light railways 
(extension) order. The scheme is one by the Southend-on-Sea Cor. 
poration for the extension of their present light railways system, the 
principal extension being as far as Shoeburyness, 8o as to give means 
of oommunication by the light railway system between Southend and 
that place. The present system runs between the Southend district 
and Leigh-on-Sea. Colonel Burges, a large landowner, through whose 
property it is proposed to construct part of the extension, is the only 
objector. Sir Herbert Jekyll will report to the Board in due course, 
Lowestoft.—The Light Railway Commissioners held an enquiry on 
Wednesday with reference to the application of the Corporation to 
amend the East Anglian light railways order. The amendment sought 
is in the direction of obtaining sanction to carrying out this under- 
taking—a Jight railway through the town to Kessingland beach—in 
conjunction with the tramways undertaking, and the Commissioners 
announced they were prepared to submit an order on these lines. 
The tramways manager reports that the total traffic receipts to the 
15th inst, amounted to £2,945. 18s. 10d. ; passengers carried, 656,650 ; 
miles run, 44,819; average receipts per car per day, £4. 16s. 7d. ; 
average receipts per day, £52. 12s. ld.; average receipts per car 
mile, 13°7d., 


Folkestone.—After many months’ delay the Corporation are at 
length taking steps to carry out the tramway scheme for which they 
obtained powers some time ago, and an expert is to be retained to 
advise them in the matter and report upon the tenders received. The 
borough engineer has prepared а report, in which he gives the cost of 
the different systems as follows:  Surface-contact system—G. B., 
£11,743 and 10°065d. per car mile; Lorain, £11,881 and 10 1854. ; 
Dolter, £11,370 and 9°746d. ; Schuckert, £11,421 and 9^ 79d. Oon- 
duit system—J. G. White and Co., £12 462 and 10:6851. ; Dick, Kerr, 
and Co., £12,618 and 10:815d. The Corporation are not favourable 
to the overhead оү system, and either the surface-contact or con- 
duit system will be adopted. ` 

Electric Tramways in Germany.—A recent report from United 
States Oonsul H. W. Harris, Mannheim, Baden, deals with the street 
car lines in Germany. Recently published figures, he says, place the 
total number of miles of electric car lines in Germany at 2,117. Con- 
sidering the area and population of the empire, these figures show a 
comparatively slow development of this branch of railway building— 
this, too, in spite of the fact that in electric lighting and in other 
applications of electricity Germany has taken advanced rank. The 
cause of this backwardness is to be sought mainly in the fact of State 
ownership of the larger part of the existing steam railways, and the 
unwillingness on the part of the city and other authorities to grant 
charters to private companies. 


.—At the last meeting of the Borough Council, a letter 
was received from the London Oeunty Council with reference to their 
proposals for the reconstruction, for electrical traction, of the northern 
tramways, which are leased to the North Metropolitan Tramways 
Company, and the construction of new tramways in connection there- 
with, and stating for the information of the Borough Conncil the 
reasons which have induced the Highways Committee of the County 
Council to suggest that the overhead trolley system should be adopted 
for certain of the tramways. The committee recommended that the 
London County Council be informed that the Council will strenuously 
oppose any adoption of the overhead trolley system for tho working vf 
tramways within the borough. 


Birmingham..—Notice of motion has been given for the next 
meeting of the City Council as follows: That in the opinion of this 
Council it is much to be regretted that the Tramways Committee 
should have considered it necessary to purchase tramrails from abroad 
at a time when British industry needs encouragement and support.” 
Another resolution runs; ‘Instructions to committees.—That in 
asking for tenders for manufactured articles of any description, if the 
same are made or can be made in Great Britain, they shall be specified 
to be of British manufacture. This is to apply to all manufactured 
articles purchased without tender, and to manufactured articles used 
in buildings, machinery, plant, stores, rolling-stock, etc., in every 
department of the Oorporation.” 


Additional Trafic Returns.—Anglo-Argentine, 22,227 increase; 
Barcelona Ensanche y Gracia, £136 increase ; Barcelona, £59 decrease , 
Brisbane, £77 decrease (month of August, £11,736, increase £294) ; 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £265 increase 
(month of September, 15,798, increase £1,317); Calcutta, £393 
increase; Cape Town (month of September), receipts £15,174, expendi- 
ture £8,503 ; Isle of Thanet Electric, £33 decrease; Lisbon Electric 
(raonth of September), receipts 89,636 milreis, expenses 51,231 milreis ; 
Mexico Electric (month of August), receipts £48,600, expenses £27,900; 
Perth Electric, £139 increase; Port Elizabeth (month of September), 
receipts £3,750, expenditure £2,767. 


Aberdeen.—At this week's meeting of the Tramways Committee a 
report was submitted by Mr. Moonie, tramway superintendent, with 
reference to the possibility of getting suitable car oe to be used 
during the winter. Mr. Moonie reported that no portable top had yet 
been invented that was of any practical value, the only thing which he 
had seen being a double-topped car, which had been constructed with 
the top upon it. The committee remitted the matter back to Mr. 
Moonie, in order that he might make further enquiry. Loans and 
mortgages to the amount of £25,000 were renewed, and authority 
given to borrow other £25,000 to pay for lines at present being con- 
structed. The convener reported t the newly-opened Torry route 
was doing very well, £143. 118. 8d. having been drawn during last 
week. This was considered very satisfactory for a start. 


Finsbury.—A letter was received from the London County Council 
а{ the last Borough Council meeting stating that they propoee at an 
early date to proceed with the construction of the tramways in St. 
John.street and St. John.street road, and asking the consent of the 
Council to the tramway in Rosebery-avenue being also constructed at 
the same time, it being а condition imposed by the Act authorising 
the latter tramway that such consent shall be first obtained, unless 
and until the tramways in St. John-street and St. John-street-road 
and certain widenings in Goswell-road shall have been completed. 
The Olerk said the old Clerkenwell Vestry had opposed this scheme, 
and had said they were willing to give their consent for trams to run 
up Rosebery-avenue as soon as certain things were cariied out in 
Goswell-road and St. John-street-road. It was the wish of the London 
County Council to start the tramway scheme without further delay, 
and at the same time they were anxious to carry out this work under 
one contract. 


Yarmouth.—The Corporation are in negotiation with the Yarmouth. 
and Gorleston Tramways Company for the purchase of their property. 
The Tramways Committee at their last meeting further considered the 
extensions necessary in the tramways at the south end of Gorle:ton, 
The borough surveyor stated that, as England's-lane would, under the : 
provisional order of the company, have to be widened before the tram. . 
way could be worked by electricity, it would be cheaper to take 
another route, and he recommended that the line should be taken up 


680 


THE ELECTRICAL ENGINEER, OCTOBER 28, 1908. 


отого road to Lower Oliff-road, down Lower Cliff-road, and by a 
ri 


present line along Lowestoft-road to Springfield-road, and to take a 


second line from the tramway terminus, through Baker-street, The 


Plain, Pier-walk, and the quay, to the Gorleston Shelter Hall, the 
estimated cost being £11,400. This was agreed. | 

Chester.—At a recent meeting of the Tramways Committee of the 
Corporation, a letter was read from Messrs. Robert Blackwell and Oo., 
Limited, the contractors for the tramways, confirming a settlement 
for the sum of £33,210, stating that they had incurred a large pecuniary 
loss on the contract, and requesting the committee to add to the sum 
mentioned the amount of £500, this being a proportion of the, extra 
cost entailed by delays and difficulties which they outlined. The 
Electrical Engineer said there were a few items still remaining to be 
adjusted with the contractors, and it was resolved that consideration 
of the foregoing letter be not entertained until the items in dispute 
are settled. А statement of accounts were submitted showing that 
the total cost of construotion approximated very closely to the figure 
mentioned in the report of the engineers of July 21, 1902, and that 
the total cost of acquisition of the tramways company's undertaking. 
construction, and equipment will be about £66,270. The manager 
again submitted a gratifying report as to traffic returns. School 
children's tickets continued to increase in popularity, and the earnings 
of the workmen's cars again showed a slight increase. 


Londonderry.—Mr. Hinde, C.E., of the Board of Works, has held 
an enquiry into the Londonderry to Moville proposed electric railway. 
Mr. A. M’C. Stewart, C.E., explained the plan. The railway, of 3ft. 
gauge, started from the Rock, came out into the Strand-road beyond 
the Lough Swilly terminus, crossed the Lough Swilly Railway at 
Pennyburn, and went on to Moville. There was a small line connect- 
ing with the Harbour Oommissioners’ tramway, for the purposes of 
goods traffic. The line followed the road, and was on the road level 
save at two m One was at Culmore (at the long hill), where a 
deviation took place, in order to get nearer the village and avoid the 
hill. The line emerged N at Liberty Bridge, Muff. and passed 
through Muff. The second deviation was at Quigley's Point, where 
for three furlongs the line left the road, going nearer the Lough. The 
generating station would be at Kerrykeel. The line terminated in the 
grounds of Ark House, Moville. The steepest gradient was 1 in 15, 
the гш реса being 1 in 25. The sharpest curve was three 
chains, . Edward Rotter. consulting engineer, gave evidence of 
the absence of engineering difficulties, and the enquiry terminated. 


Manchester. —Mr. J. M. M'Elroy, general manager of the Corpora- 
tion tramways, has prepared a report on the balf-year's working ended 
Sept. 30 last. The report shows that the traffic revenue amounts to 

15,970. 17s. 5d., and other revenue to £4,298. 0з. 8d., making а 
total of £520,268. 18s. 7d. Working expenses (including deprecia- 
tion, £35,027) were £228,496. 198. 6d., so that there was a gross 
profit of £91,771. 18s, 7d. This it is intended to apply as follows: 
interest, £24,502. 7s. lld. ; sinking fund, £12,605. 10s. 4d. ; rent 
of lines, £10,858. 6s. 7d. ; and leaseholde, £600, the net profit being 
£43,405. 15s. 9d. Mr. M'Elroy points out that the half-year, embrae- 
ing as it did the whole of the summer traffic, would, of course, show 
a much better financial result than the coming half-year, and conse- 
quently it would be fallacious to estimate the financiol results for the 
year on the basis of the first half-year's profit. A proposal by a 
private individual for a form of undergeound electric tramway two and 
a-half miles iu length, with the object of connecting up the five big 
railway stations in the centre of the city, is being considered by the 
Parliamentary Sub-Committee of the Corporation. The last horse-car 
in the city was removed from the tramways last week. 

Huddersfield. —At Wednesday's meeting of the Town Council, on 
the recommendation of the Tramways Committee, it was decided to 
withdraw the system of merit rewards for employés in consequence of 
objections raised by them. The financial report showed a surplus of 
£2,914. да. 10d. for the half-year ended Sept. 30, but the statement does 
not include any provision for depreciation. In the course of discussion 
а councillor objected to the committee's action in obtaining car gear 
wheels from an American firm. He was informed that the wheels 
could have been obtained from the works of a firm at Orosland Moor, 
It was stated that the wheels came from the Westinghouse Company 
in Manchester. Mr. Dyson: That company is run with American 
capital. Mr. T. Н. Moore (chairman of the Tramways Committee) : 
It employs British workpeople. Mr. Dyson: And brings many from 
America. Mr. Moore remarked that the committee were most anxious 
to keep what work they could at home, but in this case it was thought 
best to get renewals from the firm which supplied the machinery 
originally. The problem of fares was a difficult one, and the com- 
mittee had not been able to follow their consideration of the subject 
with action. That must be left to a future committee. There was a 
very substantial depreciation tund, The committee's minutes were 
then adopted. 

Stretford.—The Light Railway Commissioners have issued their 
decision in per to the enquiry held by them on Oot. 2 into the 
applications of the Stretford Urban District Council and the West 

znchester Light Railways Company for orders to authorise the 
construction of light railways. and they are prepared to submit orders 
to the Board of Trade in respect of the same. The Commissioners 
have noted the observations made at the enquiry on behalf of the 
Stretford Urban District Council and of the Lancashire County 
Council as to the necessity of provision being made for the public 


safety in respect of the use of the railways within Trafford Park for 


passenger traffic, and for this and other reasons they are of opinion 


that these railways should be under some statutory form of authority 
and control, They therefore propoee to insert provisions in any 
order authorising the new lines of the West Manchester Light 


Railway, Company to ensure that the working of such traffic shall be 


dge over Beach-road to the quay, and then southerly to the eastern 
end of the Gorleston Shelter Hall. A sub-committee appointed to 
view the locality reported in favour of a suggestion to continue the 


conducted to the satisfaction, having regard to the public safety and 
otherwise, of the Board of Trade. In coming to this conclusion the 
Commissioners were of opinion that any future alteration of the facts 
and the law as to the roadways in Trafford Park is at present 
uncertain, and that it was necessary for them to deal with the matter 
upon circumstances as they now are. 


St. Petersburg.—According to our Russian contemporary, Hie. 
tritsheskij Wiestnik, the Russian branch of the American Westing- 
house Electric Company at St. Petersburg recently made an offer to 
the Municipality in which it proposed to change over all the existing 
tramway lines in the city now using animal traction to electric railways. 
The construction work, according to this proposition, is to be carried 


out entirely with Russian workmen, and no material to be used not 


exolusively of Russian production, the work to be completed within 
four years. The change from animal] to electric traction is to be carried 
out on plans which have been already adopted by the Interior Depart- 
ment. The cost of the project has been calculated at 27,000,000 
roubles within the city limits and 34,000,000 roubles if the lines are 
to be extended to Sosnooka in order to connect with the city the new 
Polytechnic Institute of St. Petersburg. All the rolling-stock was to 
be supplied by the Westinghouse Company at a special rate, to be 
established by the Municipality. The amount required for the motor- 
cars, which are to number 500 st least, will beabout 5,000,000 roubles. 
The requirement is that the work on both the ый tramway 
systems is not to interfere with the horse car traffic. Should the 
city department decide to accept the proposition, the Westinghouse 
Company will deposit 300,000 roubles, but with the right to withdraw 
that sum in case the city does not sign the contract within three 
months after the proposal is adopted. 


LiverpooL—Mr. Bellamy, the general manager, has reported upon 
the question of laying double lines in Everton-road from the 
Necropolis to Fitzolsrence-street (a distance of 495 yards). He 
has prepared plans and а report showing that before double lineg 
can be aid it will be necessary for several gardens to be set back. 
The work is to be proceeded with. The closing meeting for the 
municipal year of the Tramways Committee was held last week. 
Sir Charles Petrie, the chairman, said that the general public ought 
to feel grateful for the work which the committee had done. As to 
the progress of the tramway system, he pointed out that while, 
during the nine months ending September of the ycar 1897, the 
passengers carri:d numbered about 29 millions, the number was 
now 64 millions, or an increase of 192 per cent. The mileage, too, 
had increased from 4,489,000 to 8,713,000, and the traffic returns 
from £219,000 to £393,000. During the present year the abnormal 
weather had prevented a muoh higher inorease in passengers and 
receipts. Rain fell on 117 days out of a total of 275 under review, 
against 102 wet days for the corresponding period of 1902, and 90 
during the same period of 1901. In May last an important 
departure was taken, consisting of an arrangement with the South 
Lancashire Tramways Company for through running of their cars 
between St. Helens and the Pierhead. He did not know whether 
the present arrangement would continue, because only that morning 
he had had au interview with the chairman of the company, and 
he was afraid the company felt that the Corporation were perha 
getting too good a bargain. However, the arrangement would 
probably go on to the end of the year. The question of the exten- 
sion of the tramways beyond the city boundaries in or two directions 
had been casually under the notice of the committee, and an 
inspection of the roads from Wavertree by way of Gateacre and 
Woolton to Allerton, returning via Calderstones-road to Smithdows- 
road, and also between Garston through Speke and Hale to Widnes, 
had been made, and this was а matter which would be brought 
under the further notice of the committee at an early date. Cod. 
cluding, he alluded to the excellent services of the general managér 
(Mr, Bellamy) and his staff. 


Plymouth.—The borough treasurer has issued his statement of 
the tramway accounts for the half-year from April 1 to Sept. 30 laat. 
On the credit side the receipts were: Compton section, £6,416. 
lls. 9d.; Peverel Park, £3,203. 118. 3d.; Prince Rock, £4,384, 
198. Ad.; Beaumont-road, £1.689. 14s. 3d.; West Hoe, £525. 188. 8d.; 
advertising and sundries, £217. 28, 7d.— making a total of £16,437. 
17s. 10d. The disbursements for the half-year were: salaries and 
wages, including proportion of town clerk, borough surveyor, and 
borough treasurer's salaries, £3,528. 14s. 1d.; repair of carsand wa 
of car-cleaners, £697. lls. 2d. ; electric current, £5,129. 18, d.; 
repair and maintenance of track, £662. 108. lld.; overhead equip. 
ment, £54. 2s. 8d.; establishment charges and uniforms, Ema 
18s. lld.; stables, £333. 10s. 9d.; rent, rates, and taxes, £678. 
5з. 8d.; miscellaneous, £164. 1s. 5d. —making а total expenditure of 
£9,670. 198. 7d., and leaving а gross profit of £6,766. 18s. 3d. To 
the gross profit carried to the net revenue account was added £591, 
half-year's contribution from the Plymouth, Stonehouse, and Devon- 
port Tramways Company in respect of the Union-street line, and some 
smaller items—making altogether £7,570. 13s. 3d. Out of this was 
paid dividends and interest, £2,127. 15s. 10d.; redemption of stock, 
£2,193. 2s. 8d.; and special redemption fund, £130. 16s. 8d.— 
making a total of £4,451. 15s. 2d., and leaving a net profit on 
the half-year’s working of £35,118. 18s. ld. Compared with tha 
corresponding period of last year, the receipts have increased by 
£1,907. 17s 1d., while the expenditure has been reduced by £1,855. 
4a. 9d., and the net profit has, in consequence, grown from £793 t» 
£3,118. The increase of receipts is almost wholly due to the Compton 
and Peverell Park lines, which together have brought in £1,612 more 
than the Compton line did last year, Peverell Park not having theu 
been opened. On the Prince Rock section the receipts increased by 
£545, but on the Beaumont-road line there has been a reduction o! 
£173, On the debit side the large saving of £1,256 has been effecten 
in the cost of electric current, although more current has been coa- 
sumed. This saving is due entirely to the reduction in the price of 
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Bury.—The electrical engineer in his last report states that the 
number of consumers of current was 366, and the number of 8-c.p. 
lamps in use was 37,871. 

Aberavon.—The Port Talbot Docks Oompany propose to ligh 
the road from the borough to the docks by electricity at an actual oos 
of 5500 and annual cost of £109. 


Tredegar.—The District Counoil have decided to light the village 
‘of Bedwellty pits with electric light supplied by the Tredegar Iron 
and Coal Company at 4d. per unit. 


Watford.—The following scale has been adopted for charging 
motorcars : 4d. per cell up to 15 ampere-hours capacity ; over that 
rate, pro rata, Minimum charge, 1з. 


Saffron Walden.—Application is to be made for a provisiona 
order ensbling the Oorporation to supply electrical energy for both 
public and private purposes within the borough. 

Hertford Asylum.— We understand that the County Council 
have adopted a report recommending a vote of £3,000 for an electric 
light installation at the county and city asylum. 


Woroester.—Mr. Sutherland proposes that eight lamp-pillars be 
removed and arc lampe placed instead on the tramway poles near by. 
The cost of the alteration will be about £9 per lamp. 


Callender's Cable and Construction Co.—The directors have 
decided to pay, on Nov. 2, an interim dividend of 5s. per share, being 
at the rate of 10 per cent. per annum, on the ordinary shares, 


Dorcheater.—The Town Counoil have decided to apply for a loan 
of £16,000 for the purposes of lighting the town with electricity. A 
ratepayers meeting will be held next Monday with regard to this 
question. 

Poplar.—The Electric Lighting Committee of the borough report 
that, after meeting the deficiency of £392 at the beginning of the 
year, there remained a balance of £3,902 to be carried forward to the 
next account. 

Dalkeith.— We understand that the position of 22 arc lamps pro- 
posed to be erected in the compulsory area of the burgh has been 
settled. The lamps will be in two sets of nine in series and one of 
four in series. 

London County Council.—At Tuesday's meeting it was agreed 
to lend the Hampstead Borough Council £1,273 for street-lighting 
Barpose, and the St. Pancras Borough Council £23,960 for electric 
ight installation. 

Limeriok.—Mr. Enright, consulting engineer for the electric 
lighting scheme, has just been testing the works, etc., previous to the 
charge of the electric lighting being given over to the Gas Committ ee 
for the Oorporation. 

Faversham,—The Town Council have decided upon the erection of 
five additional arc lampe, making in all 10 such lampe, and they are 
about to ask the Maidstone Corporation to permit them to visit their 
electric lighting works. | 

Fife —The Oounty Qouncil have decided that the expense of 
opposing the Fife Electric Power Bill, including the opposition by 
Kirkcaldy District Committee, and amounting in all to £239, be paid 
out of the general purposes fund. 

South London Electric Supply Co.—This Oompany reports having 
sold during the first nine months of the current year 2,788,400 unite, 
as against 645,000 units for the correspondiog period of last year, 
showing а gross revenue of £27,065, as against £15,436. 


Southwark.—At the last meeting of the Council the Chairman of 
the Electric Lighting Committee said that although the electric light 
station was 17 an additional 200,000 units, the working expenses 
of the undertaking would be even less this year than last. 


Stock Exchange Settlements.—Application has been made to 
the Stock Exchange Committee to 9 а преса, settling day in 
and to grant a quotation to Auckland Electric Tramways Oompany, 
Limited, £200,000 5 per cent. first mortgage debenture stock. 


Aberystwyth.—The electric light company and the gas, company 
are exhibiting test lampe, with the view of кш the order for 
lighting the promenade extension. The Town Council are asking the 
electric light company for their terms for lighting the new promenade, 


Radoliffe.—Tho surveyor has been instructed to prepare specifica- 
tions and quantities for the construction of the switchboard and engine 
and dynamo galleries, The question of the arrangement for offices, 
etc., at the electricity works has been referred to the Works Sub- 
Committee. 

Hull.—The electrical engineer's last report states that the following 
number of units was sold by the Corporation in the pest month : 
traction, 35,632 (an increase of 4,461 as com with last year); 
public lighting, 7,016 (an increase of 579) ; private consumers, 15,982 
(an increase ot 6,089). 

Harrow.—Important developments of the electric lighting oom. 
pany's business at Harrow are under consideration. It is reported 
that new engineering features are to be introduced with the objeot of 
promoting more economieal working, and the tariff of charges for 
electrical energy is to be reduced. 

Westminster.—The City Oouncil have made an agreement with 
the Westminster Electric Company for the supply of electricity for 
lighting purposes at 34d. per unit, and propose to make a representa- 
tion to the Board of Trade with regard to the prices charged by the 
various companies in Westminster. 

Clitheroe.—At the last Town Council meeting the appointment of 
а sub-committee was confirmed to consult an electrical engineer as to 
whether it was desirable to proceed with the application for a pro- 
visional order for electric lighting, and, if necessary, ta engage him ta 
prepare ац estimate of the cost of works end land. 


the current of from 3d. to 2d. ре unit. Nearly £200 has aleo been 
saved in the car-shed by a redaction in the staff. The net profit of 
over £5,000 will enable m оа, о PARTALI роти Зер 
suspense account, consisting of accum eficiences, w at Lady 
Day last stood at £5,000. f 

London County Couneil.—From the fact that the County Council 
have accepted a tender for a new steel cable for the tramway route 
between Kennington and the Streatham terminus, it would look as if 
the section will not be electrified just yet. It will be remembered 
that in the original scheme this was put down as the last route to be 
converted to electric traction in South London. Among tramway 
mattera touched on at the usual weekly meeting of the Council on 
Tuesday was a report brought up by the Highways Committee with 
reference to the northern tramways. The committee stated that in 
the North Metropolitan Tramway Оошрапу'в system are several short 
lengths of tramway within the county, but not forming part of the 
eystem included in the lease of the London County Oouncil tramways. 
The North Metropolitan Company have recently taken steps to recon. 
struct for electrical traction the portions of tramways referred to, 
having obtained the consent of the Board of Trade to the system of 
traction proposed to be used. The work is being carried out under 
the powers conferred upon the company by the North с Sip: 
Tramways Act, 1897. is Act, however, limits the period for the 
completion of the work to two years from the date of its becoming 
law, and the ое are, the committee are advised, acting illegally 
in proceeding with the work. It ү to them, they say, that as 
the tramways affected are purchasable by the Council, and will pro- 
bably be worked in conjunction with the lines that аге the subject of 
the lease, it is moet important that the Council should have a voice in 
the system of traction to be adopted. 1 opinion, the com- 
mittee have given instructions for an action to be instituted to prevent 
the company proceeding with the works. In a further report the 
committee recommended the Oouncil not to exercise for the 
present their powers of purchase in respect of the High. 
gate-hill tramways and the London, Oamberwell, and Dulwich 
tramways. The Improvements Committee brought up a report 
as to the coet of local improvements, and Mr. Benn made 
the following statement with regard to tramways. He said 
it seemed to be necessary to correct an impression that the 
Council wanted to push their tramways everywhere, but from the 
state of the finances it seemed pretty ear that the Council had as 
much tramway business on hand as they could deal with at present. 
The matter therefore resolved itself into this—that if the local autho- 
гібіеѕ did not want the tramways they must be prepared to wait for 
their improvements. He thor ly believed in the justice of the 
one-third contribution from the local authorities. The average earn- 
ings of the electric trams have so far proved to be 13°47d. per car 
mile, against 10°42d. with horse traction. This exceeds the estimate, 
which was ls. per car mile. On Monday morning this week much 
inconvenience was caused by a mishap to an electric car at St. George’s- 
circus, Southwark. The rails and footpaths eventually became 
blocked, and the omnibuses and other vehicles were much impeded 
by the dense crowd awaiting seats. The accident is stated to have 
occurred through a Oamberwell-green car getting stuck at the points, 
and a breakdown gang had to be sent for to put matters right. There 
is an agitation going on just now to endeavour to obtain seats for the 
use of the motormen on the cars. Three petitions are now being 
prepared for presentation to the County Council on the subject. 


LIGHTING AND GENERAL. 


Harrogate.—Some small extensions of mains have been authorised. 

Battersea.—Arc lamp standards are being erected along Lstchmere. 

Leek.—Tbe Urban District Council are raising £9,281 on electricity 
account. 

Uxbridge.—The ment with the electric supply compsny has 
33 agree рр!у compsny 

Hammersmith.—4A number of additional electric lamps are being 
provided in various streets. | 

York.—The Town Council have obtained sanction to borrow 
£10,800 for electric supply extensions. 

Leeds.— During the past month electric installations have taken 
place in 10 places of worship in the city. 

Sheffield.—The Council are about to apply for sanction to a loan of 
£10,000 for the purchase of motor for hiring. 

Croydon.—An enquiry has been held into the Council's application 
to borrow close upon 250.000 for electricity supply purposes. 

Globe Telegraph and Trust Co.—An interim dividend of 2s. 
per share is announced by the directors, payable on the 31st inst. 

Doncaster.—The 125 storage cells now at the workhouse, and the 
standard lamps used for the outside lighting, are to be disposed of. 

Prestwich. —Satisfactory arrangements for taking over the Council's 
electric lighting order have been made with the Salford Corporation. 

Panteg.—The electric power company have decided not to proceed 
with the laying of their cable over the Pontrhydyrun River Bridge. 

Sandgato.—Sandgate is to be lighted by electricity, and the 
Folkestone Electric Company have commenced the work of installation. 

Hove.—An enquiry has been held into the Town Council's applica- 
tion for sanction to borrow £5,000 for electric lighting at Aldrington. 


Cheshunt.—The proposed agreement with the electrio lighting 
company will come fore the next meeting of the Urban District 


Change of Address.—Meesrs, W. T. Henley’s Telegraph Works 
Company, T have removed to 13 and 14, Blomfield.street, 
on- WA , 
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Suffolk.—In the last report of the Visiting Committee of the 
county asylum appears a statement from the architect, Mr. A. J. 
Wood to the effect that the accounts for the electric installation had 
been adjusted as follows: Messrs. Reavell and Oo., Limited, generat- 
ing plant, £2,287. 28. 91. ; Messrs. G. N. C. Mann and Co., wiring 
and fittings, £3,150. | 

Producer-Gas Engines.—We are informed that Messrs. Mander 
Bros., of Wolverhampton, have placed with the British Westinghouse 
Electric and Manufacturing Company, Limited, an order for the 
supply aud erection of a producer-gas engine coupled to a 100-kw. 
electric generator. The engine will be of the Westinghouse three- 
cylinder vertical type. 

Oriental Telephone and Electric Co.—The directors have 
declared an interim dividend of 3 per cent. on the ordinary shares of 
the Company, free of income tax, payers to those shareholders whose 
names are on the register at this date. The warrants will be posted 
ólst inst. The transfer books will be closed from the 22nd to 3lst 
inst., both days inclusive. 

 Eastbourne.—There has been & very marked diminution in the 
cost of the electric light at St. Saviour's Church. Recently the 
churehwardens expended £70 in improving the fittings and ensuring 
proper control, and they are now reaping their reward. There has 
been a saving of about £12 during the last nine months, as compared 
with the same period in 1902. 

Penmaenmawr.—The Urban District Council having discussed a 
recommendation that the offer of Messrs. Lacey and Sillar, Man- 
chester, to prepare a report on the district in connection with the pro- 
posed installation of electric light, for an inclusive fee of 25 guineas, 
be accepted, decided to accept Messrs. Cruse and Handcock’s offer to 
prepare a report as required for 10 guineas. 

Leadgato.—Arrangements have been made by the Northern 
Counties Electricity Supply Company, Limited, by which it is 
expected that a supply of current for lighting and other purposes 
will be ready for the district in the early part of the new year. The 
company then will be in a position to tender for the public lighting of 
the district, including Crookhall, for the season 1904-5, 

Edinburgh.—We refer elsewhere to the Oorporation electricity 
accounts for the year ending May 15, 1903. Since these accounts were 
printed the charge for electricity for motor power bas been reduced to 
144. per unit, and the charge for arc lamps to £11 per annum. One- 
hundred and fifteen new arc lamps are now being erected. When 
these are completed, the total number of publie strect arc lamps will 
be 995 

Western Telegraph Co. — The directors, after transferring 
£35,000 to the geueral reserve fund and £2,000 to the maintenance 
ships reserve fund, recommend a final dividend of 3s. per share, 
making, with previous distributions, a total dividend of 6 per cent. 
for the year ended June 30, 1903, and also & bonus of 2s. per share, 
both free of income tax. The balance of the account is carried 
forward. | 

Perthshire.—Mr. Duff, S.S.C., and Mr. Vaudrey, both of Edin- 
burgh, last week discussed with a committee the proposal of a water- 
power electricsl scheme for Perthshire, and whether, in the event of 
such a scheme being carried out, the Corporation of Per'h would take 
a supply of electricity. After an interchange of views, it was arranged 
that Mr. Lambert, the electrical engineer, should give the engineers 
certain information as to the lighting. 

London Gazette —At an extraordinary general meeting of the 
Yorkshire Electric Power Syndicate, Limited, held at the registered 
office of the syndicate, 4, South-parade, Leeds, on Sept. 29, 1903, the 
special resolution was passed, and at an extraordinary general meeting 
of the syndicate heli at the same place on Osr. 15, 1903, the special 
resolution was confirmed: ‘‘That the Yorkshire Electric Power 
Syndicate, Limited, be wound up voluntarily.” 

Electric Power in Ireland.—The eilt Telegraph learns that 
an industrial scheme, which owes its origin to a tew Yorkshire 
capitalists, is being prepared to utilise the vast water supplies of 
Ireland in the production of electricity and its sale in bulk for manu- 
facturing purposes. There is also another scheme in contemplation to 
supply electricity and power gas in the North of Ireland. These 
projects are to come before Parliament next session, 

Govan.—The abstract of the burgh accounts for the year ended 
May 15 last bas now been issued. The revenue-producing undertakings 
include electricity, tramways, bathe, and private improvements. The 
electricity department commenced the year with a credit of £73 and 
ended with a debit of £168, making a total deficit of nearly £242. 
However, it should be borne in mind that no less than £1,300 falls to 
be collected for the summer months from May to September. 


Strabane.—Mr. Llewellyn Preece and Mr. R. V. Macrory recently 
paid a visit to Strabane with a view to locating a site for the proposed 
electric light and power depót, which the Ulster Power Company 

roposes establishing there in connection with their general scheme 

for the supp'y of electric light and traction power in the North of 
Ireland. The idea of the company is to establish electric power 
stations in Belfast, Portadown, Dungannon, Kilrea, and Strabane, 

Walsall.—The last report of the Electric Lighting Committee 
states that the total number of consumers supplied on Sept. 30 last 
was 287. During the past month the total units generated at the 
station was 69,076. The total output from the main generators was 
66,458 units. The total units from the transformers was 52,016 (esti. 
mated). The total units registered on the meters was 46,040. The 
machinery was run for 639 hours. The wages paid amounted to £117. 


Hampstead.—The Lighting Committee in their last report state 
that during the three months ended September 8,881 8c. p. 
lamps were connected for 156 customers, as against 6,450 lamps 
for 132 customers in the corresponding period last year. They also 
reported that a top load of 1, amperes was reached last week, 
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against а top load last тоаг of 945 amperes. Complaints are being 
raised in regard to an alleged nuisance arising from the emission of 
steam from the works of the Hampstead Electric Supply Company. 
Hereford.— Electric light has been installed at the Hereford Qon- 
stitutional Club, according to specifications. prepared by Mr, Е. G. 
Poulton, A.M.I.E.E., city electrical engineer. Messrs. Edwards and 
Armstrong, of 59, Broad-street, Hereford, were the contractors. The 


‘work had been executed in four weeks from the dato of its commence- 


cified. The installation consists of 
ttings, together with 11.way distribu- 
e light was switched on for the first time on Monday 


ment — l. e., within the time s 
80 16-c.p. lamps and the usual 
tion boards. Fh 

evening. 

Finsbury.—At the last Council meeting the Works Committee 
considered an offer made by the County of London and Brush Pro. 
vincial Electris Lighting Company to supply electricity in bulk for 
the purposes of street-lighting by not less than 100 arc lampe at the 
rate of 2d. per unit. The borough surveyor presented a statement 
showing that in the event of the borough adopting the suggestion, the 
cost of the columnas, eto., and the electricity would be greatly in excess 
of the present cost of lighting. It was resolved that no farther action 
be taken in the matter. This was agreed to. 

Brighton.—The Oouncil have adopted the following scale of charges 
for the supply of electricity to the outside authorities: for the first 
year, 7d. per unit for the first 200 hours’ use in each half-year, and 
ld. per unit for the balance ; for the second and esch subsequent year, 
such price as shall be agreed between the local authorities and the 
Council, and, failing agreement, as shall be determined by an 
arbitrator to be anointed by the Board of Trade ; except as to price, 
the conditions ot supply, including the right to make a minimum 
charge, should be those for the time being in force in the borough of 
Brighton. 

Mansfield.—The engineer having obtained sufficient customers in 
the neighbourhood of Wood-street and Layton-avenue to justify the 
committee in extending the mains in that direction, it has been 
resolved that the mains be laid at an estimated cost of £971. 16s. 4d. 
The engineer has also been authorised to obtain six slot meters with a 
view to ascertaining as far as possible which in his opinion is the beat 
to adopt in the borough. A letter from the Mansfield Woodhouse 
Urban District Council with reference to a supply of electrical energy 
to that Council has been referred to the engincer and consulting engi- 
neer for them to report. 


Stratford.—The Town Council have received notices of intention 
to apply for provisional orders from the Empire Electric Light and 
Power Company, Limited, and the National Provincial Electricity 
Corporation, Limited. Meesrs. Baker, Lees, and Co. have offered to 
put the Council into communication with & substantial company who 
would take over the powers granted by the provisional order of 1901 
upon terms contained in the heads of agreement enclosed. It has 
been decided to apply to the Board of Trade for an extension of time 
for carrying out the undertaking, and at present not to accept Messrs. 
Baker, Lees, and Co.'s offer. 

Hull Telephones.—The Town Oouncil have received sanction to 
the borrowing of the sum of £43,202 for the establishment of a 
municipal telephone system. This is the actual amount applied for 
by the Corporation, as the result of the tenders accepted and other 
work in connection therewith. All the contracts were let some time 
ago on the understanding that the contractors were to proceed with 
the installation of a competitive system in Hull if the Local Govern- 
ment Board sanctioned the application of the Corporation for borrowing 
powers. The Corporation have already received a large number of 
applications to become subscribers, and it is expected that the first one 
will be connected six or nine months hence. ` 

Canterbury.—An enquiry has been held into the Town Oouncil’s 
шү for sanction to borrow £4,000 for purposes of electric 
lighting. The sum applied for was made up of £2,383, 3s. 8d., 
excess on the loan of Juno, 1991, and £1,616. 16s. 4d. for new works; 
£1,016 of the excess was made up of the vost of cable extensions in 
order to carry a light to persons who wished for a supply. The new 
works included a further supply of meters, indicators, and further 
cabling. Mr. Blascheck stated that they had in Oanterbury over 
20,000 8-c.p. lamps connected at the present time, and the increasc . 
was about ZO per cent. per annum. The mains were laid direct in the 
ground, and were keeping in good condition. ; 

Greenock.— In the five weeks ended Oct. 3 141,590 unita of elec- 
tricity were generated at the Corporation works, as against 94,723 in 
the corresponding month of last year. A system of free wiring by the 
Corporation was agreed to at Wednesday's meeting. It was resolved 
to decline to agree to the proposal of the Parish Council, in relation to 
Smithston poorhouse and asylum, to forego the guarantee of a minimum 
payment ; but as an alternative to the former ofler the engineer was 
authorised, in the event of the Parish Council deciding that no other 
artificial light is to be used at Smithston, to offer a supply of elec- 
tricity, on the understanding that the quantity to be taken would not 
be less than 20,000 units, which would be charged at the special rate 
allowed to public institutions. 

Aberdeen.—At the last meeting of the Fires and Lighting Com- 
mittee of the Town Council, the electrical engineer, in regard to 
complaints as to occasional temporary failures of the street electric 
lights, stated that he had made alterations and improvements on the 
cables with the view of preventing the lamps going out in future. He 
is about to report as to the necessary conditions to be attached to the 
supply of light from tramway mains where lighting cables arc not laid. 
The Works Committeo of the City Parish Council have received five 
tenders for the el+ctric lighting of Oldmill poorliouse, four from 
Aberdeen firms and one from a Glasgow firm. That ot one of the 
Aberdeen firms, amountiog to £2,001, was the lowest, and it was 
agreed that it should be accepted, subject to its being in accordance 
with the schedules on its being extended. 
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Rutherglen. — The Glagow Corporation have апае! with refer- 
ence to the application of the Town Council for a supp ly of electrical 
energy within the burgh that, if the Town Oouncil of Rutherglen are 
prepared to apply in December to the Board of Trade and obtain a 
ро ым order containing clauses repealing the powers of the Clyde 

alley Electric Power Company, Limited, to supply electrical energy 
within the burgh in competition with the Town Oouncil or their 
assignees, and empowering the Town Council, if they think proper, to 
transfer the order so obtained to the Corporation of Glasgow, the Oor- 
poration should agree to take from the Town Council a transfer of the 
order upon such terms and conditions as may be hereafter mutually 
agroed upon. 

Natal. —From the recent report for the year 1902 of Mr. Charles J. 
Orofts, harbour engineer of the colony, we learn that various new 

lant was erected, including a combined set by the General Electric 

mpany. The switchboard was extended, and the laying of the 
underground mains for arc lighting of the quay side; erection of 
standards, etc., was put in hand, and made good progress. One mile 
af cable was laid in ipes, 
of cable was laid for D^ ting, eto., and 12 additional arc light standards 
were erected on concrete foundations, In November a trial trip was 
made with an electric launch which had been received from the Thames 
Valley Launch Company. Most of the members of the Advisory 
Board were present, and everything worked well. 


Cape Town.— During the month of July 166,685 units of electricity 
were generated at the Oape Town electric lighting works, of which 
31,147 were consumed for the purpose of street-lighting, 116,365 by 
private consumers, 2,000 upon the works, 8,000 units for meters, and 
9,171 distribution losses, etc., the net revenue acoruing from the 
supply of current to private consumers being £4,925, as compared 
with £4,064 for the month of July, 1902, the average price 
paid during July, 1902, being 10°16d. per unit, and for 
the year from Jan. 1 to July 31, 1905, 10:94. The total number 
of private consumers has been 1,091, and the equivalent number of 
8-c.p. lamps 67, 000; whilst motors have been employed to the extent 
of 1,065 h.p., as compared with 810 private consumers, with an 
equivalent of 54,700 lamps, and motors to the extent of 642 h.p. 
during July, 1902. —5. A. Exports, 

Fuülham.—The Electric Lighting Committee in their last report 
comment upon a report from 
out that the charge of £20 per annum for public arc lamps is far 
below tlie actual cost, and that basing the charge upon the Council's 
present sliding scale. and adding ld. per unit for labour, repairs, 
carbons, ete., it would work out at £34. 198. Ad. per annum. The 
committee do not consider it advisable to increase the charge to so 
large an extent, but recommend that in fature £25 per annum be 
credited to the electric lighting account for each public arc lamp. It 
is proposed that the loan of £13,509, in connection with the Council's 
electric light and dust-destructor undertaking, be taken up on the 
terms mentioned by the London County Council and that the Council 
undertake to provide out of a sinking fund eatablished for that purpose, 
or from maintenance account, for all renewals and replacements during 
the currency of the loan of £1,371 (part of the loan of £13,509) of 
plant or machinery provided with the proceeds thereof. 


Redditch.—A special meeting of the Urban District Council was 
held on Tuesday. So far about £20,000 has been spent upon the 
electric works, but the Council have for some time past exhausted all 
their capita], and a new loan is now contemplated. The Council was 
induced to try а new gas-engine built by a ugby firm, but this, after 

about a year and a half of experimenting aud alterations, had to be 
taken away. The same firm then contracted for the erection of another 
new 300-h.p. gas-engine, but at the final test a few days ago it was 
found that the engine would not take anything like the stipulated 
load, and the committee decided to recommend the Council to call 
upon the oontractors—Messrs. Willans and Robinson, Rugby—to 
remove the engine. Messrs. Willans and Robinson contended that 
the failure of the engine at the time of the test was due to the supply 
of gas being inadequate, and protest against the '' harsh and arbitrary 
action of the Council, and they were grantéd a further extension up 
to Nov. 1. The Pais have offered m ihe шше to put ыз a 
steam set to guard against any possible fear of loss of power until the 
had put the engine and plant in working order. á 


New Firm.—Mr. O. Н. Wordingham, upon his acceptance of the 
post of electrical engineer-in-chief to the navy, has disposed of his 
5 to Mr. Thos. L. Miller, M. I. O. E., who has carried 
on a similar practice for a number of years from his offices in Liverpool 
and London. Mr. Miller is arranging to complete a number of works 
undertaken by Mr. Wordingham, and has taken over the offices of the 
latter, and is continuing to practice from that address as well as from 
his own office, 7, Tower-buildings N., Water-street, Liverpool, and at 
61, Old Broad-street, London, Е.О., under the style of Miller and 
Collins. He hes also arranged to take into ership Mr. H. W. 
Wilson, who has for a considerable time beon engineer to the 
Lancashire branch of the British Thomson Houston Company, 
Limited, of Rugby and London. Mr. Miller's and Mr. Wordingham's 
former tice will in future be carried on in the name of T. L. Miller 
and Wi at both the Liverpool and Manchester offices. We are 
informed that Mr. Wilson has had considerable experience in the elec- 
trical driving of factories, having devoted special attention to the 
electrical operation of textile machinery, in which class of work the 
British Thomson-Houston Company made numerous experiments. 


Kings Lynn.—The electrical engineer in his last report stated that 
since the last meeting applications had been received for 232 additional 
lampe of 8-c.p. or equivalent, making a total of 16,442 from private 
consumers, the applications including power for two motors, makin 
a total of 425 consumers. He also reported that the outside electrica 
work in connection with motors, meters, and testing of wiring was 
getting very heavy, and it would require a competent electrician to 


and 13 manholes built; 1,358 lineal feet 


e borough electrical engineer pointing 
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deal with it, and that the most economical way of dealing with it 
would be to appoint two switchboard attendants in place of the third 
assistant (who resigned last May), which would set the first assistant 
partly at liberty from the station to attend to outside work. In con- 
sequence, Messrs. G. W. Johnson and E. Williamson, who have been 
trained at the work, were appointed switchboard attendants at 168. 
per week each. The engineer submitted the following statement: 
units generated, дарш 1903, 22,977 (1902 16,765); units sold to 
private consumers—light and power, 11.633 (5,993); units sold at 
power rates, 4,793 (1,409); cost of fuel, stores, repairs, and wages at 
station, £93. 11s. 1d. (£88. 15s. 8d.) ; cost per unit generated, 0 97d. 
(127d.); wages of lamplighters and outside staff, £17. 16s. 5d. 
(£16. 2s. 7d.). i 
Hackney.—The о2о кши report of the Electric Lighting Committee 
1s under consideration: We have been negotiating for several months 
with the Great Eastern Railway Company with а view to persuading 
them to light their stations in the borough by means of electricity. 
After discussing various methods of charging for the supply, we find 
that the only one which would prove satisfactory to both parties would 
be a charge of 8d. per unit for 100 units per kilowatt of the maximum 
demand per quarter and 2d. per unit afterwards. On this system the 
average price to be paid by the company would be as follows: hours 
use of maximum demand per quarter, 100 ; average price per unit, 8d. ; 
200, 5d.; 300, 4d.; 400, 3:5d.; 500, 3-2d.; 1,000, 2°6d. A supply on 
this basis can be profitably given, and we therefore beg to recommend 


that the tariff for electric energy used for the purpose of lighting 


railway companies' premises be at the rate of 8d. per unit for tbe first 
100 units per kilowatt maximum demand per quarter and 2d, per unit 
afterwards." Current is to be supplied to the Fastern Hospital at a 
cost of £340, including the provision of a new feeder pillar at Brooksbys- 
walk, £75; distributor to Eastern Hospital, £265. The Council are 
obtaining from the London County Council a loan of £906 for electricity 


supply mains. 


Bradford.—4A proposal to supply current to the Cartwright Exhibi- 
tion has been referred back to committee. It was proposed to bear 
the cost of laying the requisite cables, and to supply the current for 
lighting purposes at 24d. per unit and for motive power at 14d. per 
unit, these charges to be net, and to include а free supply of incan- 
descent lamps, such lamps to be returned at the olose of the exhibi- 
tion. It was also proposed to grant to the Exhibition Committee the 
free use of the coloured celluloid lamps (about 900 in number) belong- 
ing to the Electricity domm on condition that any damage to 
the lamps should be made good by the Exhibition Committee. The 
total unite of electricity sold for all purposes during the past 12 months 
have been 9,124,225, as against 4,901,172 for the previous year, being 
an increase of 4,225,051, whilst the equivalent number of 8-c. p. lamps 
connected was 239,509, as against 207,176 for the previous year, 
representing the very large increase of 52,555. The number of motors 
connected to the supply at June 30 last was 1,018, as compared with 
913 at Dec. 51, 1302, showing an increase lor the half-year of 105. 
The Baths and Team Labour Committee have decided to recommend 
the establishment of molicited and electric baths in connection with 
the new Morley-street schome. 

Cardiff.—The electrical engineer (Mr. A. Ellis) presented a very 
satisfactory report for the montp of September to the Lighting Com- 
mittes on Tuesday. Не stated that there are 901 consumers of the 
municipal electric light, equivalent to 89,438 8.с.р lamps, against 
58,096 last year—an increase cf 54 per cent. The units generated 
were 220,815, against 116,689 for the corresponding month last year— 
an increase in output of 88 per cent. The revenue for the month was 
£2,658. 2s. lld., compared with £1,600 for September, 1902—an 
increase of 72 per cent. The committee's reserve fand now amounts 
to £2,175. Ава number of consumers have refused to admit meter- 
readers because ara nothing to show that they belonged to the 
department, it has been decided to provide the men with uniforms. A 
number of residents of Olifton-street attended to ask that the street 
should be lighted with electricity. The Ohairman (Alderman P. W. 
Oarey) said the committee hoped soon to get the consent of the Cor- 
poration to erect 15 lamps in this street. Subsequent to the meeting 
the members visited the central sub-station in the basement of the 
fish market, and, after inspecting the battery of accumulators, Alderman 
Carey, the chairman, set in motion for the first time the new electric 
booster lately supplied to the Corporation by Messrs, Т. Parker and Oo. 


Grimsby.—Mr. Vignoles, electrical engineer, in a report adopted 
at the last meeting of the Public Lighting Committee, stated that the 
increases over last year were 4,461 units for traction, 579 for public 
lighting, and 6,089 for private consumers. The work in connection 
with the sub-station in Riby.square was well in hand. The laying of 
the cables was now complete. With reference to the suggestion con- 
tained in his last report, that a power consumer should be supplied 
with current during the daytime at ld. per unit under certain con- 
ditions, the engineer Мы сур that a rental be charged for the time 
switch, to cover not only the cost of the switch, but also a portion 
of the interest on the service connection and office expenses. These 
charges might be as follows: for motors up to 5 h.p., £2 per annum ; 
above 5 h.p. and up to 10 h.p., £2. 108.; above 10 h.p. and up to 
20 h.p., £5; and above 20 h.p, £4 per annum. In the case under 
consideration the motor would be larger than 20 h.p., therefore au 
annual charge of £4 would be made. The total revenue, therefore, 
would be £120. 10s., and the extra cost to the department £75. 18s., 
or а net profit of £46. 12s., equal to 38 per cent. on the turnover. 
His suggestion was to cut off at present from dusk until 10 a m., but 
he anticipated that after some experience had been obtained it might 
be found ible to renew the supply at 9.30, or even at nine o'olock, 
but he did not think it will be possible in Grimsby to renew it earlier 
than that. 

Elland.—Last Saturday saw the inauguration of the Council's 
refuse destructor and electric lighting installation. The erection of 
buildings, the layipg down of destructor and steam-raising plant, and 
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the installation of electricity, has entailed an expenditure of about | 31898, Means for operating valves, cocks, taps, clectric 


£17,000. The destructor consists of two cells, and will destroy one 
ton of refuse per hour. The electrical equipment consists of two 
engines and dynamos with a capacity of 280 kw., and there is storage 
for 700 ampere-hours. Mr. W. H. Eastwood (chairman of the Oouncil) 
presided at the opening, and on behalf of the members of the Council 
presented to Mr. Sam Dyson (chairman of the Electricity Committee) 
a handsome electric reading lamp. Mr. Walter Emmott, the consult- 
ing electrical engineer, on behalf of the staff at the works presented 
Mr. Dyson with a telephone receiver. Mr. Dyson said in the buildings 
provision had been made for twice the t plant. The extra 


. engine beds had been prepared and a condenser put in to deal with 


1,000 h.p., and with the expenditure of another £2,000 they would 


be able to double the output. At present they were prepared to 
supply an equivalent of 10,500 8-c.p. lamps, and the battery was 
capable 


of о 700 ampere-hours. There was already a demand 
for 2,000 8-c.p. lamps and 11 h.p. for driving purposes. Current 
would be supplied at 4d. per unit. The committee were also pre 
for dealing with a tramway load, and if Halifax brought the trams to 
Elland they would be in a position to supply them with the necessary 
current, А 

Bridlington.—4An enquiry has been held into the Council's applica- 
tion for sanction te borrow £26,600 for electric lighting purposes. 
The town clerk (Mr. A. E. Matthewman, B.A., LL.B.) stated that 
the Corporation bad in May accepted provisionally eight tenders, 
amounting in all to £24,313. 14s. 11d. Engineering fees, costs, and 
contingencies brought the amount proposed to be borrowed up to 
225,500. The proposed station, the freehold property of the Corpora - 
tion, is situate in the central position. The Council had not yet come 
to a decision as to the site on which to erect the proposed destructor. 
The Corporation had obtained electric lighting powers under an order 
confirmed on June 25, 1900. A house-to-house canvass had shown 


that a considerable number of persons were desirous of using the 


electric light, besides which the Corporation would be large consumers, 
having at present for the Prince’s-parade a small installation, and 
there would be the street lighting, which over the whole of the 
borough the Corporation proposed should be carried out by electricity. 
The Board of Trade had on Nov. 14, 1902, given their approval of the 
system. The pus of the buildings was explained by Mr. E. R. 
tthews, O.E., borough surveyor, who stated that although there 
would be а good supply of water from the Corporation mains, it was 
proposes to sink a well in order to avoid risks. The buildings were so 
esigned as to be easily capable of extension. In the regrettable 
absence, through severe illness, of Mr. F. H. Medhurst, B. Sc., 
M. I. O. E., his partner, Mr. Cyril E. Lloyd, A.M.I.C.E., gave informa- 
tion as the system, machinery, mains, and lamps. 

Grantham.—Last week we shortly referred to the official opening of 
the Urban Electric Supply Company's station, performed, at the invita- 
tion of the resident ergineer, Mr. W. E. Milns, A.LE.E., by the 
mayor of the borough, Mr. William Hornsby, D.L. Three years ago 
parliamentary powers were obtained by the Corporation under a pro- 
visional order for the supply of electricity, and this order was sub- 
sequently acquired by the Urban Electric Supply Company. Messrs. 
Hock]ey are the contractors for the work, and they are already engaged 
in taking down part of the buildings ig order to provide accommoda- 
tion for more boilers. At present the boiler-house contains two 90-h.p. 
Hornsby water-tube boilers, each capable of steaming one engine with 
a full load. The boilers are fitted with Meldrum's patent stoker in 
combination with the same firm’s forced-draught system. A third 
boiler is in course of construction. This will be another Hornsby, but 
of the new upright type. The feed pumps are by J. P. Hall and Oo., 
of Peterborough, and are in duplicate. The water is drawn from a 
Boby feed-water heater and detartariser, in which the water is heated 
to nearly boiling point by the exhaust steam from the engines. In 
connection with this feed-water heater is a softening appliance 
and а grease extractor. Ап ample supply of water is obtained 
from a couple of specially construc tanks. The steam- 
pipes have been supplied by Messrs. Stewart and Lloyd, of Glasgow, 
and the valves by Messrs. Dewrance and Oo., of London. The 
engine-room is spacious, lofty, and well lighted, and contains two 
Belliss and. Morcom engines of 136 h.p. each. They are of the com- 
pound, enclosed, quick-revolution, self-oiling type, and are direct- 
coupled to dynamos by Thomas Parker, of Wolverhampton, capable of 
supplying 3,000 lamps each. In connection with these is a set of 
ае boosters, also by Messrs. Parker. The switchboard is Messrs. 
Edmundson's own pattern, made by Messrs. Kelvin and White, of 
Glasgow. The storage batteries are made by the D. P. Battery Com- 
pany, of Bakewell, Derbyshire, and consist of 130 cells, each of 

ampere-hours capacity. 


PROVISIONAL PATENTS, 1903. 


Ост. 12. 

21858. Improvements in electrical switches. John Alexander 
Kennedy-McGregor and Harry Wren, 5, Corporation-street, 
Birmingham. 

21875. Improvements in trolley heads for eleotrically-driven 
vehicles. George Varley, Penny Bank-chambers, Halifax. 

21889. A new combination of motor and gearing for electric 
hoists and cranes. William Livingston King, 109, 
Farringdon-road, London. 

21885. Improvements in or connected with the manufacture 
of electric lamps. Louis Heathcote Walter, 55, Victoria- 
street, London. 

81991. Improvements in and relating to electrical fire-alarms. 

Wilhelm Kron, 81, High Holborn, London, 


switches, and the like at predetermined intervals. 
William Player Miles, 62, Greyhound-lane, Streatham, 
London. 

21909. Improvements in and relating to clectric arc lamps. 
George Monroe Lane and Edgar Hiram Adams, 111, Hatton- 

| garden, London. (Complete specification.) 

21930. Improvements in or relating to means for preventing 

the fusing and flaring of electric wires carrying 
electric lights. Martin McDermott, 8, Quality-court, 
Chancery-lane, London. 

21939. Improvements in and relating to signalling through 
submarine and like cables. Oliver Joseph Lodge and 
Alexander Muirhead, 18, Southampton-buildings, Ohancery- 
lane, London. 

21963. Improvements in wireless telegraphy. John Hodgson 
Lee, 115, Oannon-street, London. 

21972. Improvements in dynamo-electric machinery. John 
Herbert St. Hill Mawdsley, Norfolk House, Norfolk-street, 
Strand, London. 

21960. Improvements in and relating to electric aro lamps. 
Randolph Hulsart and Edgar Hiram Adams, 40, Ohanoery- 
lane, London. (Complete specification.) 


Ост. 13. ; 


21983, An improved trolley head for electric traction 
р James Carter, 1, Anglesea-villas, Ballsbridge, со. 
in. 


21984. Improvements in starting switches for electric motors. 
Thomas Edgar Weaver, 134, Olaremont-road, Moes Side, 
Manchester. | 

21987. Improvements in clockwork electrical stopping and 
starting apparatus. Frank Mitchell, 11, St. Peter's- 
square, Hammersmith, London. 

21996. Improvements in electromotor starters.  Oharles John 
Oassé and Harry Herbert Oassé, 2, Market-street, Bradford. 

22008. Improvements in multipelar electric generators and 
motors. Thomas Large Boyden, The Elms, Newbridge, 
Wolverhampton. | 

22013. An improved electric hoater or radiator. Edward 
George Rivers, Beverley Lodge, Sheen-road, Richmond. 

24016. Electrical cirouit breaker. Joseph Bow Tannahill, 65, 
Chancery-lane, London. 

22044. Improvoments in dynamo machines. Harold Eden- 
borough, 55, Ohancery-lane, London. 

29053. Improvements in and relating to dynamo-clectric 
machines. William Orammond Martin, James Lowson, 
and William Brooks Sayers, 46, Lincoln’s-inn-fields, 
London. 

22087. An apparatus for establishing electrical oorre- 
spondence, Louis Despradels, 37, Ohancery-lane, London. 
(Complete specification. ) ‚ 

22090. Improvements in the manufacture of electrodes and 
resistances, Giovanni Oornaro, 18, Buckingham-street, 
Strand, London. 

22097. Improvements in or in connection with trolley or 
like current collectors for electric traction. Artemas 
Boutelle Upham, 6, Lord-street, Liverpool. 

22101. Improvements in circuit breakers. Thomas Edward 
Daniels, jun., 18, Southampton-buildings, Chanoery-lane, 
London. (Date applied tor under Patents Act, 1901, 
Jan. 2, 1903, being date of application in United States.) 
(Complete specification.) 

Ост. 14. 

22133. A device whereby the trolley pole is automatically 
controlled and held after loaving the trolley wire. 
Archibald Johnston and Clifford Alfred Bowen, St. Helen’s 
Depót, Swansea. 

29181. Improved means applicable for use in transforming 
alternating currents. George Gatton Melhuish Harding- 
ham, Olun House, Surrey-street, Strand, London. (Luigi 
Magrini, Italy.) 

22182. Improvements in electrical switching apparatus. 
John Reid Dick, Norfolk House, Norfolk-strest, Strand, 
London. | 

22185. Improvements in the manufacture 
material. John Brightwen Alexander, 37, 
London. 

29190. Improvements in or connected with ailternating- 
current induction meters. Louis John Hunt and the 
Sandycroft Foundry Company, 6, Lord-street, Liverpool, 

Ocr. 15. 

22210. Rectifying transformer for alternating currents, 
Percy Dewhirst, 24, Birley-street, Blackpool. 

22216. Improvements in laying eleotrio conductors, Albert 
Ed Tanner and Ernest Alexander Claremont, Trafford 
Park, Manchester. ` 

22265. Improvements in welding metals by electricity, 
Johann Harmatta, 4, South-street, Finsbury, London. 

22269. Improvements in or relating to brushes for electrical 
machines. Godfrey Marsden Gibson, Westinghouse- 
building, Norfolk-street, Strand, London. 

28287. Improvements in electric aro lamps. William James 
Davy, 40, Ohancery-lane, London, | 
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27237. Electrical connection fitting for use in conduit boxes 

| and the like. Byng and Casperd. 

27838. Electric lampholders. Smith. 

28762. Railway electric signal systems. Boult. (Huff) 

1905. 
258. Rail bonds for electric railways, tramways, and the 
like. Compagnie Générale d'Eleoctricité. (Date applied for 
under International Convention, Jan. 6, 1902.) 

‘4016. Terminal box and cut-out. Orosta. 

5725. Overhead equipment of electric tramways and cars 
therefor, Pearson. 

8491. Contacts for telephone and other electrioal signalling 
circuits, Hjorth. 

10384. Overhead line and travelling oontact (trolley) for 
electric traction of any kind. Bauco. (Date applied 
for under International Oonvention, July 3, 1902.) 

12015. Coin-oontrolled looks for telephone reoeivers. Justice. 
(Controller Company of America.) 

18336. Electrical interrupting devices for currents, particularly 
those of high intensity. Murphy. 

18740. Method of actuating electric switches, gas and water 
taps, and the like. Evans. (Allgemeine Elektricitits- 
Gesellschaft. ) 

18907. Electrical controllers. Fair weather. (Diehl Manu- — 
facturing Company.) 

19531. Systems of alternating-ourrent distribution for 
railways. Scott. (Date applied for under International 
Convention, Sept. 13, 1902.) 


29991. Improvements in electric generating machines and 
j motors for oontinuous current. John William Percy 
Scott, James Coghlan, and Eldin Swanzy Moulden, 18, 
Buckingham-street, Strand, London. 
Ост. 16. 

22324. A new or improved machine for developing electro- 
motive force. John Henry Cox, 249, West George-street, 
Glasgow. 

22356. Improvements in apparatus for use in the electro- 
deposition of metals. Sherard Cowper-Coles, 82, 
Victoria-street, Westminster, London. 

22365. Improvements in eclectromagnets. William Baxter, 
jun., 55, Chancery-lane, London. (Date applied for 
under Patents Act, 1901, Nov. 21, 1902, being date of 
application in United States. ) (Complete specification. ) 

22371. Improvements in overhead trolleys or oollectors for 
electric tramway and railway vehicles. Thomas 
Blaney, 6, Lord-street, Liverpool. 

22374. Improvements connected with electrie aro lamps. 
Louis Carl Henry Mensing, 173, Fleet-street, London. 

29388. Improvements in apparatus for enabling telephonic 
and telegraphic messages to be transmitted over the 
same line wire. Franklin Wise Howorth. 46, Lincoln's. 
inn-fields, London. (Carlo Turchi and Edmondo Bruné, 
Italy.) (Complete Specification, .) 

Ост. 17. 

22493. Improvements relating to olectric generators and 
motors. Jobn Henry Hindle, Glebe House, Moorside, 
Denton, Lancs. 

22432. Improvements in electrical ceiling fittings. Charles 
Mark Dorman and Reginald Arthur Smith, Ordsal 
Electrical Works, Salford. (Complete specification. ) 

29489. An improved electrical connection for electro-chemical 
apparatus, Frederick James Turquand and John Frederick 


COMPANIES’ STOCK AND SHARE LIST. 


Wakelin, 5, Tottenham-street, Tottenham  Court-road, Amount 
London. ме paid, Tast price 
Commercial and Industrial.— £ g 


22440. Improvements in telephone systems and apparatus. 


Wallace Cranston Fairweather, 65, Chancery-lane, London. | Aliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 
(The Kellogg Switchboard and Supply Company, United British Torulated and I tj GBS Oam. Pral, Bha 100000 dies 
States.) (Complete specification.) б тег оеп бшш. Pret 1-100000... «1112 Er] 
22443. An improved apparatus for winding inductive and г cent. Mortgage Debentures ............... 
non-inductive ootis. William Hamilton Wilson, King's | "b Thomeon-Houton Go., 4 por cent. it ford Deb. о oy 
Oollege, Strand, London. British 96.275850 Elec. and Manur., 6 per cent. Pref., А 
32465. Improvements in safety devices for alternating-ourrent »20200609900 «0000090090099 202099005099909809€ ee ot 
electric distribution systems. The British Thomson- | Brush Electrical E 24 амо rte esp day CT 105,751. 2 .. ко 
8 Company. . ап Charles Clinker, = — 6 г оеп, NS оне ове 10 * ө} 
mund Basil Wedmore, and James Whitcher, 83, FFC d: i 
t. 2nd Debenture Stock ................ 100 .. 8-90 
Cannon-street, London. — s Cabe, Debentaree 5 быы ош 100 . 106-110 
23470. Improvements in turnover or alternative switches for | ——— Ordinar e w „ : . 114-124 
eleotrio currents especially for lighting purposes. — Bip oan. Het PE SB аа аа 3 в 
Robert Stuart Pilcher, 6, Lord-street, Liverpool. —— 5 per cent. Debentures .......................... 100 . 100-1 
22475. An improvement in collecting electric currents from | Edison and Swan United, ал» C erts 61017188 өөө н 2 TENE. 
armatures of unipolar dynamo-electrio machines. | — — s percent Debentures ^ . . . ..... 0 . teat 
Francis Edward Elmore, Birkbeck Bank- chambers, South- 4 per cent. Deb. Stock, Red. .................... 100 .. 72-77 
ampton-buildinge, Ohancery-lane, London. Electric „ Nos. 1 to 112, 100 : — и 
22486. Improvements in electrical rango finders.: Harry Shoe. 4 тар vent Perp. Tat Mort. Deb 10 > 97100 
maker, 45, Southampton- buildinge, Chancery-lane, London. | Ferranti Limited, 5 per 0 ne Mort. Deb. Stock, Red. 100 .. 
(Date applied for under Patents Act, 1901, Jan. 10, 1903, | General Electric Company (1900 0), 5 per o r cent. Oum. Pref. . 100 . 9-10: 
being date of application in United States.) (Complete . т, Henleys Telegraph Works, Ordinary . . . .... 8 — 1435 
y ) per cent. Ргеѓегепсе.......................... — b 
per cent. Debent ure 100 .. 108. 
India Euh r, debis Parona, and Telegraph Works ...... 8 “ | Е 
ure ње 
COMPLETE SPECIFICATIONS ACCEPTED. Parker, Thos., Limited, Ordinary ИИИ 10 2 144-15 
To be published Nov. 5, 1908. 2b. ˙ N 
1902. 
21901. Hectrio accumulators. Schmitt and Fabre. - Electric ene DP E 200 1 
22067. Conduits for electric cables. John Holmes Sutton and | Plsckheath & dent. Deb. Stk. Certa., Red. and боп... 100 — 116-119 
Leonard Gregson. enia ты Fools; e 10 = 124-134 
— cent, Cum. ГГӨІ., /,001-109,UUU а.а... о.о — 
22140, Electrical signalling and indicating apparatus. 3 cant ica аа ре Ak pol: 22.500 .. 10 — na 
Chiesa. 44 per cont. Debenture Stock, Redl... 100 . 103-106 
22352. Apparatus for locating breaks and grounds in electric ойу V t and Bower Co. 94 per а. 2 30 102 105 
circuits, or for comparing the resistance of one K ington Ordinary . „ eae „ 5 101-1 
circuit with that of another. Myers. Brompton and Капица, 6 оо ооо е 15101 
22705. Electric motorcar. Hellmann. Calcutta NE 20.001 Corp., Ordinary, Nos. 1-40,000.. 8 721 
24429, Insulated electrical conductors. Hooper. Cambridge Electric Supply Company, Ltd., » £10 Ord. .. х 8 1 
107-11 


24704. Ice scrapers for electric railways and the like. Carolan. 
(General Electric Company.) 

25151, Electrical synchronism and phase indicators. British 
Thomson-Houston Company, Limited, and Clinker. 


d, чое. 1 70,000 /hhh 


Central Electric то Bupply, la., 4 рег ‘cent. Guar Deb. Stock 100 
: — y4 t. Cum. 8 
cent. Cum. Folk 


б 
ty ма даш. а " 44 p.c. Cum. Pref., darts. 000 5 
—— 4 per cent. Debenture Stock, Red. (Prov. Certs ss 100 


26034. Electrical recording instruments. Carolan. (General | Chelsea Electricity Supply .............................. = 05 
j —— 4 per cent. Debent uren 100 — 106-111 
Electric Company.) City of London, Ordinary 10 2 101 
$6038. Electric track brakes. Carolan. (General Electric —— 6 per pa Cumulative Prei 10 . 13-14 
Company.) 5 per pont: ререрге : ок VEMM (di аи ЕХ 10 = 1 
‚ v. Certa. ia 
26041. Electric аго lamps. Carolan. (General Electric Company.) | County of London and Brash Р Provincial, Ordinary........ E a п 
26104. Apparatus for automatically moving the points of per cent, Cum. Pref. ..,....................... — 
tramway and railway lines, applicable also to 00 Ordinary. I. 00. ва d m r i 
switches on trolley wires for electrico tramways. —— per cent. Cum. Pref. .......................... as 08188 
Ping. ше Eta Co. ot Aunts LA Spo Oia BELO 8 Z МА 
26380. Antomatic electric potential regulators. Carolan. B : 5 per esi ge ive de oir Stock. Had. „„ 10 .. 23 
(General Electric Company.) Folkestone Electric Su ply, Ltd., Ltd., Ord. Sen 1-10,000 ...... i 5 nn 05%, 
26876. System for tho eect ice! 5 of буре fee Hove El e Lüchting. Limited, e 115,000. 8 — (E 
messages. Steljes and Typewriting Telegra orporation, | Kensington & Knightabri Elec. Lt., Ltd., Ord., 1-210000 5 > 114° 
Limited ; 4 Es Р А : — À n & Knightabridge I Stock Red. 22 Фе 99 эе ae 100 ә i 
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| Name. gr Last price. Name. A Last price 
£ £g £ £ 
Kenslagton and arg i pede and N being HII 1 ee 101-104 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 — 114-11: 
Кі iderminster and Dist. Elec. Lighting and Traction, Pref. 10 .. 93-10% 6 per cent. Ош. Pf., 30 001-60,000 V 4 10 ~ nnd 
London Blectric, Ordinary ........................ e. ee a 19-24 5 per cent. Perpetual Debenture Stock .......... 100 0 
per dent, Pre 2 56 . 51-53% Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ....... о 8 Жз TA 
4 percent. lst Mortgage Debenture Stock, Red... 100 .. 100-102 As per cent. Cm. Pf, 1-40,000 ...... e 
Metropolitan, Ordinar z . 10 . 171 B' per cent. Om. Pf., 1-27, 500 „ ro 
14 percent. First Mo age Tebenbure Stock .... 100 .. 110-114 5 per cent. Deb. Stock, Red. ......... Seba dela 100 .. 107-110 
— —*j per cent. Mortgage Debenture, Red. .......... 100 .. 97-100 Prov. Cert., all paid ..................... . .. . 100 .. 99-102 
Newcastie-upon-Tyne Electric Supply, Ordinary.......... 9 88.101 Cape Electric Tramways, Nos. 1-480, Oooĩ l . 1 
: Ргеегепсе...................................... 4 .. 100-103 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 1d 
Notting Hill Electric Lighting .................. ...... . . 10. 15-14 4 percent. 1st Mortgage Deb., 1-3, O00 (1917) .... 100 .. 99-102 
4 percent. First Mort. Debs., Nos. 1.500 (Reg.) .. 100 98-101 Colombo Electric Tramways and Lighting, 5 per cent. 1st 
Oxford Electric, Ordinary, 1-96 and 407-14,310 ............ 5 63 Mortgage Debenture Stock, Red. .................... 100 .. 102106 
4 per cent. Debenture Stock .................... 00 97-1С0 Cork Electric Tramways and Lighting Со., Ordinary...... 10 .. 15-16 
Royal Electrical oompany of Montreal, 44 per cent. First 6 per cent. Cum. Pref. ....... $865 rua AE кеше зен. MU. tee 11-12, 
. Bhares Mortgage Debeutures .......................- 100 .. 98-100 Debentures ....................... des ‚...... 100 .. 96-99 
Smithfield Markets Hlectrio Supply Ltd., Ord., 1-12000 .. 8 580 Dublin United Tramways (1896), Ord., Nos. 1-60,000 ....,. 10 .. 12-15 
I per cent. Debenture Stock .................... 100 .. £5. 6 per cent. Pref., Nos. within 1-60,000 .......... 10 .. 1516 
3outh London, Ordinary ....,........................... — 244 34 per cent. Mort. Debs., 1-3, 00, Red. ......... 100 . 94-97 
46. James's and Pall Mall, Ordinary, 101-20,080 .......... 6 . 194-15) Imperial Tramways Отййшагу...................... S... Aa . 28-224 
——— 7 per cent. Pref, €e06060090880200040203t9*090060800080055092530€0000 б ee 8-9 6 per cent. Cum. Pref. *a€0€€099€2a6806€006000€00€06€0900092006209200 all эз . 
— Sh cent. t 100 .. F740 44 per cent, Deb Stock ........................ 100 .. 11-11 
Urban Elevtric Supply Co., Ordinary, 8-30,007 . . . NI -54 Isle of Thanet Electric 9 and Lighting, 5 per cent. 
p per cent, Cumulative Preference, 50,001-80,000 P 5 Cum. Pref., Nos. 30,001-60,000 .................. КИНЕ 5 3r 
Westminster, Ordinary .............................. es 6, 12415 4 per cent. Debenture Stock ............ S кка» 100 .. ' 92- 
——— 6 per cent. Cum, Pref.,110,101-138,251 .......... 6 .. 6- Kidderminster and District Lighting and Traction, Pref... 6 .— 44 
London United Trys.(1901),5 per cent. Oum. Pref. ........ 10 . 114.12 
Electric Rallways.— 4 per cent. lst Mt. Db. Stock, Red. .............. 100 .. 10-106 
ec . Metropolitan Electric Trams. Deferred, 1 1200 001-1,814,016 1 a дез 
E per cen e um, er. = eo 2 6 6 „ 0 es 
, TTT 
ecu "deferred . . . eie 100 .. 89-102 per cent. Cum, Pref. .......+.--;-; Arar ~ $ 
— p.c. Deb. Stock (Prov. Script Certa., fully paid).. 100 .. 115-118 баз 2 por сери e Ra (Regd.). 109 E 1 
City and South London Соода ОТАУ sissies se i $ 11 5 Ў per cent. бшш Pret 
„00 1071 Porth Bloor Tramways WA.) por cout, 1 dort, Dob. Btk. 100 — 86108 
— 50 „л , t 100 126-129 Potteries Electric Traction, inary 20,001-40,000 ...... 10 . 9:10 
AO M "oua eee 100 .. 124-127 5 per cent. Cum. Pref., 1- 500 e BOs Oy 
ашала» э» 3? р УД 5920020020595 09800992c90€99 ео r cent. Debenture Stock NEN 8 100 1 10 
Liverpool Overhead, 5 per cent. Pref. .......... VD oo — — 138-151 South Lan роге Electric Т on and Power Company— ~ 
Ordinary, 1-50,000 ...................... и. — 77-8 u але Кс racti pany А 
— 4 per cent. Mortgage Debentures, Hed, 1Л0.. — Z 108-104 E101 188 6 per cent, Freferenoo . .. 1 2 d 
mwa 8.— 
Electric Tramway -" Telephones.— 
1 „1260, 007 66656565522 „%%j%%„% „„ оо oe ? 
Anglo: 9 6 per cent. Debenture Stock, 1888. 100 1251 National Telephone, Preferred .......................... 80 - dt 
Bt ‘ool and Fleetwood Tramroad............ "vo" 10 .. 134-144 De First Prei. T: 7 13. Н 
Bal He Tramway Invest. Lim. Ord., 1-75,000 оочововева 5 èo 3 6 per оеп е Ill.. anosa. һа 0 ео -1 
— 5 cent. Cum. Pret., Nos. 1-75,000 eevee TIPP 6 ee 4-4. — 6 рет cent. Cum. Second Pref. © э 60 0-6 9.0 OF оо э эе Oe 1 e 15-14 
— —— 4{ per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 .. 58-1 ——— 5 per cent. тол сажа Third Pre. 100 — 2 
British Columbia Electric Railway Co., Ord., Nos. 1.20, 000 100 .. 85-86 per cent, Deb. taok, Bed. F m. 
Fon. Cum. 5 per cent. Pref,, Nos. 25,001-38, 22 1 922-95 4 per cent. Deb. Btook, è esoo 22 ow om ө» =æ 102-104 
— — 4} per cent. lst Mt. Debs., Nos. 1-6,250, of £Weach 40 ..102-104 p.c xd | Oriental Telephone and Hlectric Oompany ~- - -=== 1 #1 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Traffic Returns for Increase or iain track Accounts for past year. Cost 
week decrease. open. —ů * 
Line 5 Р " Ы Зоири ег ^ CAT 
А 2 * е C t 1 Total assengers | Car miles IAS- ar ile of | mile 
Ending 1905. 1902. Week, vax 1905. 1902. Ending receipts carried. run. в'пдег mile. | track. 
› g ; › | | б. [ 4] Че ie” 
Corporation se «sl QU. Y 12 95 " 36 | 4- 3 194 174 May 31 37,931 9,099,715 | 794,641 0:98 | 13:02 | 1,970 6:14 
езерата АРЕ: , 10 27 20|— 3 8 6 | Sept.25| 12,505 | 2,979,276 | 290,099 | 1:00 | 10°34) 1,560 | 47 
Ri am Tramwaj е: , 17| 5,155 | 6,230 — 97 9,795 64 | 6 — = = кы M 9 e - 
See eee Corporation 5 , 16 816 788 |+ 78 18 713 24 24 March 25а 40,964 7,254,106 | 826,553 | 1°36 11˙87 1,705 | 7°44 
Blackpool Corporation. . „ 15 535 507 |+ 28 + 231 17 1% „ 3512113168 | 6,169,121 | 784,445 1.52 |108 | — | — 
0 Fleetwood Tramways „ 17 317 3% 4 11 — 140 164 164 Dec. 31| 30,925 2,049,677 | 684,989 | 3°62 | 12°68) 1,952 699 
Bolton Corporation chad qu PAX 18| 1803 1572 |+ 231 | + 7,149 8 29 March 31| 85.704 | 17,761,605 | 1,896,247 115 10˙75 5,430 5:87 
Bournemouth Corporation 14| 1,00 — — — 104 — — 1 = = = = "A En 
ratlon „ 18 2,757 | 3,263 | + 394 713,570 41 — pe. а = a == н — = 
Le © жеңү мей нетте ВН „ 18 884 202 ＋ 92 4 6074 | 64| — „ 310 — | 10,432,508 | 1,051,928 |100 |1010| — | = 
Bri tol Tram Ways Company ....) „ 16| 5.048 4.805 + 212 — 514 | 514 Dec. 51,223,480 | 41,192,899 | 5,724,114 |130 | 9°58 | 4,348 | — 
Burnley Corporation 1 A 118 |+ 8 — = - = ме = = - — = = 
Burton Corporation ........... = 221 T P гиб ET E e к Wc 23 ~j 
TE RE „ 17 1,962 | 1,551 | + 410| 416,917 | — - — — — — — — — 
en en 2s. fee 192 18 + 9+ 576 — — 51 ex il „2,216,585 520,129Л | = | "3 p. X5 
Central London Rallway........ „ 17| 6,443 6,971 | — 523| — 5,084 € — 31/367,225 | 45,505,110 | 1,276,971a | 1:87 |66:6a|59,076 |35:6G 
City and South London Railway; . 8 2,761 5,715 512 5,814 68 51|165,005а| 19,069,519a — — | — — * 
y ) СТ ay A0 492 682 | - 190 ‘ > — = ie * ra ao x A 
ere addon n DS [ид 16 224 239 — 15 — 208 | 7:25) — |March 510 12,341 | 2,360,735 | 254,279 |175 |1165) 1,707 | 936 
Dover Corporation -.......---. » 13 208 183 + 3 ec ый Ше бес. 31| 5,796 | 564,796 | 102,087 |581 |1562| 859 | 7%8 
Dublin & Lucar Electric Railway „ I. 115 108 | + — h Dec. 31| 5,796 364,75 ‚08 | 
Dublin U. T., — sat EE 4 Sn 1 oh pi 8 | 6 | 46 | March 31,126,121 | 24,553,133 | 3,429,356 |123 | 8:82| 2,741 | 5:06A 
peria MEET rrr ro. 14; 99| 881 T 8 22 22 May 15 35,874 | 9,081,522 | 752,814 |093 11.2760 1,650 | — 
Diodes О оа. лым »i ) 667 177 + 190 | + 5,922 |1075 7-52 March 31| 25,341 9,971,557 650,244 Аз | em | „н та, 
pi D.C ecu Шулар, 139 125 |+ 14 — — - — — - | — | — — 
аба eS 17 14,081 | 12,699 | +i,391 50,310 | 124 | 101 May 517 656,512 | 177,179,599 14,008,750 |088 11:25 5, 489 b| 7-40d 
Halter Corporation. . . „ 7) 140) 1105 | + 285) + 4,4co | Oe) E a S iA 9.788 215 | 1218529 14 [элк эма teas 
Huddersfield Corporation .... 1 wks 1,2 1100 | + 101 34 35 March 31| 56,651Һ| 9, 758,2 | 1,218,955 1 111 | 1,618 6:38 
Hull Corporation, E. 8.......... 17. 2559 195 ＋ 64| + 2,615 19 19 „ 31] 87,707h| 21,065,999 | 2,218,696 | 1:00 9:49 | 5,003 5:07 
Ilkeston Corporation ......... m T 5 — = cs е = = = = = Ж Aj = — 
er e sec ied. " 17| 5138 | 5055 |+ 75| +10191 | 77 | — | March 25\262,656 | 57,239,779 | 5,773,651 |111 |1091| 3,283 | — 
Liverpool Corporation a 10,474 | 9,873 | + 601 +15756 | 101 | 95 Dec, 31,504,504 |108,906,472 |11,705,425 |111 | 10°34) 5,000 | 6:88 
Liverpool Overhead Railway... 18 1,591 152) |+ 74 + 1,855 154 154 June 30, 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 —aü 
Lowestoft Corporation ....... 1U i - 5 = x NC — 
17 | ; Е | 
Talso X nor 0 as de Ар if 2 = — 5 А EROR es pe У 88 RU 2 | — — 
Nelson Corpo Tyne Corporation Js 17 5.49 + 590 58 36 March 2231] 150 354 55,474,1 12 5,579,119 106 1095 | 4,175 6:17 
Portemouth Согр‹ ration 2955009» 1 | 1 iz i + 54 29 G3 sept. wy 4i 81 2,1 "151 508,458 124 | 1517 1,645 = 
Rochdale Corporation 11] 126 15 H March 31, 5,416 25,881 127,456 1°38 | 10°27 - 7 66 
Rotherham Corporation ..... ә! - = | 9 — 
Salford Corporation d dm d anm * > ), ] A 250 * 4 5.0 1 > - - СЯ | s * A mae € =. | э“ | — «=> 
3 d Corporation ......... 5 3 *,U1 904 104 Mar. 6] e16,. — ; 6,81 019 4,926,085 0 904 10 428) 1, 10 70 
— — e| » 13 974 | 11 п » ol D 10 2985 M 8 07946 11:456) 5,760 — 
Sunderland Corporation ....... » 1 1.12 1,060 | + 12 1845 | 17716 „ „51 59,950 15.887.121 1,210; - 105 11°5 | 5,245 6°45 
Wallasey U. D. CC.. E 11 647 59 + 105 |105 j1g| 51, „690,578 654,55) | 1:52 |1147| 2,981 | 697 
р * Tucluias maintenance of permanent way and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mile. 
6 Per mile of single track. в Include ral] and tram. d including depreciation. / Including one section of horse — — g 1905, A Half-year’s figures, 
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NOTES. 


Physical Society.—This society opened its winter 
session at the Royal College of Science, South Kensington, 
on Friday evening last. During the session, which extends 
to June 24, meetings will be held on the second and fourth 
Fridays in each month, the annual general meeting being 
fixed for Feb. 12. 

Institution of Electrical Engineers.—The parent 
section of the Institution of Electrical Engineers will 
inaugurate its winter session on Thursday, Nov. 12. The 
meeting will be held at the Institution of Civil Engineers 
at 8 p.m., when the president, Mr. Robert Kaye Gray, will 
deliver his inaugural address. The premiums awarded for 
papers read or published during the session 1902-03 will 
be presented at this meeting. | : 

New York Electrical Society.—A postcard has 
reached us from New York announcing that the above 
‘society would open its twenty-third season on the 19th 
inst. The attraction of the evening was “an informal 
talk" by Prof. W. E. Ayrton on “Some Electrical 
Measuring Instruments and Recent Use of Them.” 
Prof. Ayrton is now visiting the States as a member of 
the Educational Commission which recently sailed from 
these shores to enquire into educational methods as 
practised over there. 

Royal Meteorological Society.—The council of 
this society have designated Hofrath Dr. Julius Hann, of 
Vienna, as the recipient of the Symons gold medal in 
recognition of the valuable work which he has done in con- 
nection with meteorological science. This medal, which is 
awarded bienially, was founded in memory of the late Mr. 
С. J. Symons, F.R.S., the distinguished meteorologist and 
originator of the British Rainfall Organisation. The medal 
will be presented at the annual meeting of the society, to 
be held on Jan. 20 next year. 


Junior Institution ef Engineers. A large party of 
members of the above institution visited the Vauxhall New 
Bridge works on the 17th inst., Mr. W. C. Copperthwaite, 
London County Council bridges engineer, explaining all the 
important features of design and the methods adopted in 
executing the work so far as it has proceeded. At the conclu- 
sion of the visit a vote of thanks was passed by acclamation 
to Mr. Fitzmaurice, chief engineer, London County Council, 
and Mr. Copperthwaite for the excellent arrangements 
made for the reception of the members. 


Profits of the Paris Exhibition.—The French 
Government should be well pleased at having secured 
the handsome sum of £300,000 out of the International 
Exhibition at Paris in 1900. This addition to the State's 
revenues, however, seems to have been accomplished only 
at the mortification of the private speculator, for whom, 
. we are told, the exhibition has proved a “ ghastly fiasco.” 
The previous exhibition in 1889 brought the Government 
in £42,000, which, however, was not so good as the 1867 
exhibitiod, which resulted in a gain to the State of 
£100,000. The exhibition of 1878 resulted in a loss. 


Marconi'*s Experiments.—Mr. Marconi on Saturday 
sailed from Portsmouth on board the battleship “ Duncan " 
for the Mediterranean, where he will carry out further 
experiments in wireless telegraphy. Оп the voyage he 
will endeavour to establish communication with Gibraltar 
before he loses connection with the “Hector,” which is 
stationed off Portsmouth. The apparatus installed on the 
“Duncan” is said to differ in many essentials from the 
Standard instruments with which most of the men-of-war 
are equipped. Captain Jackson, who commands the 
* Dunean," is an authority on wireless telegraphy, having 


recently served a commission in the “ Vulcan” on the 
Mediterranean station, а vessel to which he was specially 
appointed to enable him to pursue his experiments. The 
“ Duncan " took out a large quantity of wireless telegraph 
apparatus for distribution among the Mediterranean Fleet. 

Electric Signalling.—Some successful experiments 
are reported to have been made on part of the railway 
belonging to the Societa Veneta, near Padua, of an electric 
signalling system invented by an engineer named Beer, and 
especially designed for prevention of collisions. Trains 
approaching each other on the same line perceived the 
signals warning them of danger in sufficient time to pull 
up. The experiments were watched by managers and engi- 
neers of different railway companies, and there were also 
present as interested spectators several foreign consuls from 
Venice. It is stated that the system is to be adopted by 
the Societa Venta for use on all its lines. 


Electric Speed Trials.—The Siemens electric car 
with which the high-speed experiments have been carried 
on on the Berlin-Zossen military railway, has scored yet 
another triumph. On Friday it succeeded in breaking its 
previous record of 125 miles per hour, and reached a speed 
of 128 miles (some reports say 131 miles) over parts of the 
course traversed. From an experimental point of view, the 
extremely high speeds attained on this specially-constructed 
railway are of the first interest, but it is not to be supposed 
that they would be reached or even attempted on an 
ordinary electric railway and under normal conditions. 
They, however, serve to show what electric traction can do, 
but we are inclined to think that the originators of the 
trials have this time reached their highest ambition. We 
understand that some valuable data are being collected 
which will have an important bearing on high-speed rail- 
ways in the future. | 

The Coal Commission.—Prof. W. Boyd Dawkins, 
F.R.S, was a witness before the Royal Commission on 
Coal Supplies last week, and gave evidence as to the 
existence of workable coal in South-East England, referring 
in particular to the various borings which have taken place 
at Netherfield, Dover, Ropersall, Ellinge, Brabourne, and 
the London area. He held that in the district referred to 
there is а coalfield or series of coalfields ranging from 
Dover north-westward, but it was impossible for him to 
define the range of the coalfield or coalfields, or to give any 
idea of its commercial value, although such coal as existed 
would probably prove to be within workable depths. He 
strongly advocated the advisability of further borings, as 
that was the only method by which the existence or value 
of the coalfield could be definitely ascertained. Finally, he 
regarded the finding and exploiting of the buried coalfield 
as of great national importance. 

Radium Exhibits in London.—tThe exhibits at the 
Natural History Museum at South Kensington have lately 
been enriched by the addition of a case containing a few 
grains of radium bromide, and some pieces of pitchblende 
and barium platino-cyanide, and visitors to the historic 
institution may now witness a display of some of the pro- 
perties of the recently-discovered metal. One of these 
effects is embodied in Sir Wm. Crookes’s spinthariscope, 
where a small screen of zinc sulphide is placed opposite to 
a speck of radium bromide. Under the microscope it can 
be seen that the little screen is continually reflecting the 
rays which are thrown off by the radium. The effect is 
also shown of rays penetrating thin sheets of aluminium, 
and lighting up a platino-cyanide or zinc-sulphide screen 
beyond. There are yet other rays which will penetrate 
thick sheets of lead, and still have an effect on the screen 
beyond. These too are shown, and the exhibition is one 
which will doubtless attract many visitors. 
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West Hartlepool Scientific Society.—Mr. J. 


Elders, the secretary of the above society, has sent us a 


syllabus of the papers proposed to be read before the 
society during the coming session, which is the first of its 
existence. The society has been formed in connection with 
the West Hartlepool Technical College, and has as its first 
president Mr. J. Archyll Jones, B.Sc. Altogether eight 
meetings will be held during the session. 
delivered his address at the inauguratory meeting on 
Sept. 12, and at a meeting held on the 10th inst. Mr. H. 
Henderson read a paper on “ Arc Lamps and their Uses.” 
Subsequent meetings have been arranged as follows: 
Nov. 14, “The Absurdities of the Present System of 
Measures,” by Mr. Wm. C. Barrowman ; Dec. 12, “ Mr. D. B. 
Morrison’s Scheme for the Advancement of Apprentices,” 
by Mr. Wm. Kennedy ; Jan. 9, “ Boiler Feed Water,” by 
Mr. J. W. Patterton; Feb. 13, “ Balancing of Marine 
Engines," by Mr. J. V. Robinson ; March 12, “ Three-Wire 
System,” author not stated ; and April 9, annual meeting. 

London Traffic Commission.—The commissioners 
delegated to visit the States and examine into the various 
means of transit and transport practised in the principal 
American cities arrived back in London on Saturday, after 
an absence of five weeks. They consisted of the chairman 
of the Commission (Sir David Barbour), Lord Ribblesdale, 
Sir John Dickson-Poynder, Sir George Bartley, M.P., Mr. 
George S. Gibb, and Mr. Lynden Macassey, the secretary. 
The party confined its investigation to the four cities of 
New York, Boston, Washington, and Philadelphia, in the 
order named, in each of which cities the enquiry took the 
form of an inspection of the systems of urban transit, 
followed afterwards by a discussion of various questions 
connected therewith with the traffic experts of the city. 
Mr. Масаввеу, in a preliminary journey of enquiry, also 
visited some other cities, including Chicago, Detroit, 
Cleveland, and Albany. It is understood that the 
impressions of the sub-commission on their visit will in 
due time be placed before the main commission in the form 
of a report. 

Glasgow Scientific Society.—To give it its full 
title, the Glasgow Technical College Scientific Society, of 
which Mr. R. D. Munro, M. I. M. E., is the president for the 
ensuing year, opened its twelfth session at the Science and 
Arts Buildings, Glasgow, on the night of the 17th inat., 
when Mr. Munro delivered his presidential address. To- 
morrow (Saturday) evening the first ordinary meeting of 
the session will be held, the paper to be read being con- 
tributed by Prof. Alexander MacLay, B.Sc., entitled “ The 
Evolution of a Technical College.” Subsequent meetings 
have been arranged as follows: Nov. 14, “ Motorcars,” by 
Mr. Alexander Govan ; Nov. 28, “ Some Remarks on the 
Willans Engine,” by Mr. J. Herbert Pocock; Dec. 5, 
“ Superheat, by Mr. W. Н. Booth; Dec. 12, “ Steam- 
Turbine Machinery,” by Mr. Arthur A. Wynne; Jan. 9, 
“The Manufacture of Weldless Chains,” by Mr. Alex. G. 
Strathern; Jan. 23, Some Observations on Mechanical 
Training," by Mr. Wm. D. Hamilton ; Feb 6, anniversary 
dinner ; Feb. 20, “ Modern Conceptions of Matter,” by Mr. 
Angus McLean, B. Se.; March 5, British Competition and 
Manufacture,” by Mr. M. Pickstone; March 19, “The 
Diesel Engine for Marine Purposes," by Mr. A. J. Lawson ; 
March 26, annual general meeting. 

Liverpool Engineering Society.—The opening 
meeting of the thirtieth session of the above society will 
be held on the evening of Wednesday, Nov. 4, when the 
president-elect, Mr. Thomas L. Miller, M. I. C. E., etc., will 
deliver his inaugural address. For the succeeding meetings 
the following is the present proposed scheme of papers to be 
read on the dates given: Nov. 18, Fuel Economy from 
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the Chemical Point of View,” by Mr. J.B. C. Kershaw, F.I.C.; 
Dec. 2, “ Recent Telephone Developments in Liverpool,” by 
Mr. E. J. Hidden ; Dec. 16, “ Polyphase Working," by Mr. 
H. W. Wilson ; Jan. 13, “Motor Vehicles,” by Mr. W. 
Norris; Jan. 20, “Voltage Regulation in Alternating- 
Current Plants,” by Mr. Н. S. Meyer; Jan. 27, “ Induction 
Motors,” by Prof. E. W. Marchant, D. Sc.; Feb. 10, “ Elec- 
tric Transmission from Water Powers,” by Mr. E. Kilburn: 
Scott ; Feb. 24, “ Conduit and Surface-Contact Tramway 
Systems,” by Mr. George Balfour; March 10, “ Steam-- 
Boiler Failures,” by Mr. J. В. Smith ; March 24, “ Notes: 
on Design of Electrical Machinery,” by Mr. J. L. Hunt.. 
At this meeting the president and members of the 
Manchester Section of the Institution of Electrical Engi- 
neers hope to be present. April 7, a miscellaneous discus- 
sion upon marine subjects; April 28, annual general 
meeting. 

Cooper Hewitt Mercury Vapour Lamp.— Two 
patents have recently been granted to Mr. Peter Cooper 
Hewitt in the States for improvements in his electric 
vapour lamp, which are briefly described in the Electricat 
World. While the old familiar type of this lamp is held 
in а vertical position, Mr. Cooper Hewitt has found that 
operation in a horizontal position has certain advantages, 
and has now patented details of construction for this 
purpose. It is stated that a horizontally disposed lamp 
having a luminous element of considerable length placed 
in the upper part of а room furnishes а kind of 
illumination which is agreeable to the eye, and is 
well adapted to display the special features of archi- 
tecture, decoration, or furniture, and at the same time 
the light is said to be agreeable for reading purposes. 
The other patent relates to details of construction which 
improve the method of starting the mercury vapour lamp. 
By adding certain other materials, such, for instance, as 
red sulphide of mercury, during the manufacture of the 
lamp, a condition is produced within the lamp which facili- 
tates the starting, a much lower potential being sufficient 
than if such material is not present. It is also of advantage 
to provide a band of foil in proximity to the negative 
electrode and in electrical connection with the positive 
electrode. To start the lamp, it is connected to a special 
circuit having a higher potential than that upon which the 
lamp is intended to run after it has been started, this 
higher potential being produced by a spark coil. 


The Automobile Industry.—Mr. S. F. Edge, the 
well-known automobilist and maker of motorcars, has been 
making some remarks on the prospects of the British auto- 
mobile industry which are worthy of attention. His words 
should serves as a stimulus to automobile manufacturers. 
in this country to capture the rapidly growing trade in 
automobiles from our foreign neighbours. Mr. Edge shows 
that Great Britain is the largest market in the world for 
automobiles ; but, regrettable as it is, the greater part of 
the manufactures are imported principally from the Conti- 
nent. Last year 3,500 cars, to the value of £1,046,000, 
came into this country from abroad, while for the first nine 
months of the present year this figure had risen to 5, 530, 
valued at £1,600,000. The capture of this immense trade: 
by English manufacturers is all the more desirable, as Mr. 
Edge pointed out, in that the raw material of motorcars 
being of inconsiderable value, the greater part of the money 
goes in wages. Of course, English manufacturers are very 
considerably handicapped by the fact that, in answer to 
the popular demand, cheap cars of indifferent quality are 
sent over here from the Continent; but things look brighter 
for the future. Many of the initial difficulties in the way 
of English makers are rapidly disappearing, such as the' 
dearth of competent experts and mechanics; and several 
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large firms in this country are now able to place 
on the market cars, by no means expensive, of great 
practical utility and efficiency. It is to be earnestly 
hoped that instead of the import figures increasing, as 
they have been up to now, as shown above, they may 
rapidly decrease, until the greater part of the demand in 
this country, if not the whole, is supplied by the home 
manufactories. 

Beniamin Franklin.—This was the text of the 
address delivered by Mr. Choate, the United States 
Ambassador, as president of the Birmingham and Midland 
Institute, on Friday night. Benjamin Franklin’s whole 
career, he said, had been summed up by a great French 
statesman — Eripuit colo fulmen scepirumque tyrannis. 
Franklin enlarged the boundaries of human knowledge 
by discovering laws and facts of nature unknown before 
and applying them to the use and service of man, and that 
entitled him to lasting fame. But his other service to man- 
kind differed from this only in kind, and was quite equal 
in degree, for he stood second only to Washington in the 
list of heroic patriots who on both sides of the Atlantic 
stood for those fundamental prineiples of English liberty 
which culminated in the independence of the United States, 
апа had ever since been shared by the English-speaking 
race the world over. Mr. Choate reviewed at some length 
the principal characteristics and achievements of Franklin’s 
life, and said his grateful country honoured his memory 
and cherished his ever-growing fame as one of the noblest 
treasures, and transmitted from generation to generation 
the story of his matchless service. His autobiography, 
written near the end of his wonderful career, was valued 
by all readers of the English language as one of the most 
fascinating contributions to its literature and the lessons 
of his honesty, temperance, thrift, industry, and economy 
which he inculcated and practised with such brilliant 
success in his own person had been of priceless value to 
his countrymen, and contributed very largely to their social, 
material, and intellectual well-being. So that taking him for 
all in all, by general consent they classed him with Washing- 
ton and Hamilton and Lincoln in the list of illustrious 
Americans. 

Electricity in Mexico.—One of the largest electrical 
echemes of present times is about to be started in Mexico 
through the efforts of the Mexican Light and Power Com- 
pany, Limited, which has its headquarters in the city of 
Mexico. Some of our readers may be familiar with the 
name of this company, as we believe that a large part of 
its capital was raised in this country. Important and 
liberal concessions have been obtained by the company 
from the Mexican Government, authorising it to utilise 
for motive power all the waters and natural falls now 
existing, and the falls that may hereafter be created 
between certain limite, which are defined, along the Tenango, 
Necaxa, and Catepuxtta Rivers, in the Puebla State. The 
powers vested in the company are full to the extreme. It 
may alter the course of the rivers; may build deposits or 
reservoirs; may erect, conserve, and exploit stations for 
generating, accumulating, and holding electric power; and 
it may transmit, distribute, and supply electricity to any 
points which it may be able to reach by means of overhead 
conductors. On its part the company agrees to establish 
within a period of four years a plant sufficient to produce 
15,000 h.p., and within a period of 10 years a plant with 
a capacity to generate 30,000 h. p.; also to provide the 
electric apparatus and transmission lines necessary to 
convey the electric energy to the city of Mexico and other 
large centres of population. All the machinery, apparatus, 
and material of every kind required for the works is to be 
admitted free of duty for a period of four years for the 


first plant, and during 10 years for all additional installa- 
tions. A further concession is that from the date of the 
charter all the capital invested in the undertaking is to be 
exempt from taxation, with the single exception of the 
stamp tax. The construction of the works is to be 
commenced within three months of the granting of the 
concessions. 

London's New Tube.“ New Year's Day is pro- 
visionally fixed for the opening of the Great Northern and 
City *Tube" Railway between Finsbury Park and Moor- 
gate-street. In many particulars the new tube presents 
features, both in construction and working, which are new 
to London, and represent the most recent and approved 
praetioe. For instance, the tunnels are larger than either 
those of the Central London Railway or the South London 
Railway, being 16ft. in diameter throughout, and the tubes 
themselves are constructed on what is known as the 
* composite” principle—i.«, the top half of the ring is of 
east iron, and the bottom half is of brick, the former 
resting on the latter by means of a sole-plate. This 
“composite” construction was introduced by Mr. E. W. 
Moir, of Messrs. S. Pearson and Son, the contractors. Another 
important feature of the new railway is the adoption of the 
third and fourth rail system, in which the track is fitted 
with insulated positive and insulated negative conductors. 
Both rails are outside the running track, one on either 
side, hence the four-foot way is kept quite clear. The 
multiple-unit control system will be adopted. The cars, 
which are carried on two four-wheeled bogies, measure 
49ft. бір. in length, and are of the corridor type, with а 
seating capacity for 60 persons. The motorcars, equipped 
by the British Thomson-Houston Company, have the motor 
compartment divided into two, and every protection has 
been taken against the fire danger. One division contains 
all the electric control apparatus, confined in a sheet-iron 
box, which is lined outside with а new non-combustive 
material known as uralite. Further, the line cables run- 
ning throughout the train are asbestos-covered, held in 
non-inflammable cleats and enveloped in steel troughing. 
All the stations have concrete platforms, and no wood is 
used anywhere. Automatic signalling will be employed on 
the new railway. 

The Post Office and Wireless Telegraphy.— 
It is stated in the daily Press that the Post Office has 
invited Mr. De Forest to give а demonstration of the 
system of wireless telegraphy which has been exploited in 
America under his name. The experiments will take place 
between Holyhead and Howth, which, we believe, was the 
scene of the earliest attempts in wireless telegraphy with 
which the Government was associated. Mr. De Forest is 
now in London, and the trials will probably be commenced 
within & fortnight. We note that among other claims 
which this inventor puts forward for his system is that of 
secrecy. According to the language of the daily Press, 
this is how he puts it: While he could receive Магоопі- 
grams, Marconi could not receive his messages, owing to 
the higher speed of transmission." Mr. Cuthbert Hall, the 
managing director of the Marconi Company, has been tell- 
ing an interviewer how his company regards the action of 
the Post Office in the matter. He naturally claims that 
the Marconi system has alone attained a notable measure 
of commercial success, but adds that when his company 
sees a wireless telegraph system which is technically satis- 
factory, and the owners of which are getting any consider- 
able amount of business, patent proceedings will probably 
be instituted. It is an old story that the Marconi Com- 
pany claims to have a fundamental basic patent without 
the use of which any wireless system is impracticable. In 
any event, the Post Office is pursuing the right course of 
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not binding itself to any particular system until it has been 
proved in practice to be the best. An interesting rumour 
is current in well-informed circles crediting the Govern- 
ment with the intention to introduce legislation next 
session to deal with wireless telegraphy. It is suggested 
that owing to the increasing use which Government 
departments, and particularly the Admiralty, are making 
of wireless telegraphy, the Government is anxious to 
establish a monopoly of this means of communication in 
the United Kingdom. 

Junior Institution of Engineers.—The annual 
general meeting of this institution was held at the West- 
minster Palace Hotel on the 24th inst , the principal business 
being the presentation of the council's report and accounts, 
and the election of officers for the ensuing year. The 
report stated that the total membership was now 746. Ten 
meetings for the reading and discussion of papers had been 
held, the institution premium having been awarded to Mr. 
R. W. Newman, A. M. I. C. E., for his paper on “The Effect 
of Design on Methods of Construction from a Contractor's 
Point of View." Twelve visits to engineering works, etc., 
had taken place, in addition to those of the summer meeting 
occupying one week, Sheffield and the Peak district having 
been the rendezvous. The accounts showed that the sum 
of £300 had been invested, and that the income had been 
£156 more than the expenditure. The election of Mr. 
J. Fletcher Moulton, K.C., M P., as the new president, and 
some proposed lectures on the theta-phi diagram by Prof. 
John Perry, were also referred to in the report. The 
election resulted as follows : chairman, Mr. 5. Cutler, jun.; 
viee-chairman, Mr. Adam Hunter; hon. librarian, Mr. 
H. T. Gould ; hon. auditors, Mr. H. N. Gray and Mr. H. B. 
Vorley ; members of council, Messrs. J. N. Boot, W. H. 
De Ritter, A. Н. Huddart, and J. Н. Pearson; provincial 
members of council, Messrs. V. H. Chabot, T. D. Evans, E 
King, W. E. Lilly, F. S. Pilling, and E. W. Porter. The 
programme of papers for the new session was announced : 
Nov. 20, “Fires on Shipboard,” by Mr. G. Canning; 
Dec. 4, **Gas-Engines," by Prof. D. S. Capper; Jan. 22, 
Mr. Moulton's presidential address; Feb. 5, “ Producer- 
Gas Power for Ice Factories,” by Mr. Hal Williams; 
March 4, “Electric Storage Batteries,” by Mr. С. C. 
Allingham ; April 8, ‘ Heating and Ventilation of 
Factories,” by Mr. К. Gray; May 6, “The Design of a 
Dry Dock," by Mr. A. W. Young. Engineers desiring 
particulars of membership of this society should com- 
municate with the secretary, Mr. W. T. Dunn, 39, Victoria- 
street, Westminster. 

Light Telegraphy.—The telegraphic transmission of 
messages without the use of wires has entered a new phase 
by the application of Rubmer’s light telephony for tele- 
graphic purposes. It will be remembered that last year 
Mr. Ernst Ruhmer, in conjunction with the naval construc- 
tion department of the Siemens-Schuckert Works, made 
experiments on the Wannsee to transfer by means of a 
projector certain flash signals to a selenium cell placed at 
varying distances. 1n that case tbe sound waves of the 
human voice were changed into electrical waves by means 
of a microphone. These electrical waves corresponded to 
the sound waves, and effected corresponding changes in the 
strength of the current and of the light of a continuous- 
current arc lamp. The rays from the lamp, which varied 
in strength, were then concentrated upon a selenium cell by 
means of a parabolic mirror. The current from the selenium 
cell varied with the light waves and reproduced the speech. 
Mr. Ruhmer has now perfected an arrangement by means 
of which this system of telephone may be used in tele- 
graphy. The process is as follows: The arc lamp is acted 
upon by the induced current of a transformer coil A 
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mercury interrupter is placed in the secondary circuit, 
together with a Morse key. When, by means of the Morse 
key, the secondary circuit, which is frequently interrupted, 
is closed, an undulating current is set up in the primary 
lamp circuit, and hence in the light rays. The movement 
of the key can be followed in a telephone connected across 
the lamp. The uniform note from the transformer current 
continues as long as the Morse key in the secondary circuit 
is closed. It is, therefore, clear that it is possible to signal 
by means of dots and dashes corresponding to the Morse 
alphabet, which can be heard in the telephone connected 
to the selenium cell at the other end. This invention would 
be particularly valuable for secret military service, as it 
is not possible to follow the rapid variations of the light 
intensity either with the naked eye or with the telescope. 
So far, however, the range of signalling is limited. The 
apparatus can also be arranged to control the opening and 
closing of electrical circuits from a distance. 

Association of Municipal Corporations. — The 
autumn meeting of the Association of Municipal Corpora- 
tions, which was held last week at the Westminster Palace 
Hotel, was presided over by Sir Albert K. Rollit, M.P., 
and there was a large attendance, including the mayors and 
town clerks of many of the metropolitan and provincial 
boroughs. In his opening speech Sir A. Rollit referred to 
the fiscal controversy, and incidentally to the question of 
technical education. He remarked that whatever might be 
said for or against fiscal changes, there could be no doubt 
that in relation to the trade of our country we had to deal 
with a great plurality of causes constantly affecting it, and 
he did not hesitate to say that neglect by the State for a 
long period of that public instruction and of that know- 
ledge of tne application of science to trade and industry 
had been one of the causes which made us lament to-day 
that some other countries possessed that trade and those 
industries, many of which we once enjoyed, and which, 
through education, might be enjoyed again, and might be 
the means of permanently maintaining the commercial 
pre-eminence of this country. With regard to municipal 
trading, he observed that so far the association had no 
reason to be disappointed with what had taken place, 
and they were not afraid of the light that might 
be thrown on their proceedings. In the subsequent 
discussion the Town Clerk of Birmingham made some 
caustic criticisms of the action of the Times in publishing 
а series of articles on Municipal Socialism,” pointing out 
that the Times itself had gone in for a little trading in 
connection with the “Century Dictionary” and the 
“Encylopedia Britannica.” Every case of municipal 
trading in the future would be considered on its merits ; 
and he did not anticipate that capitalists or promoters, or 
even the Times newspaper, would ever be asked to form 
syndicates to take over the great trading undertakings of 
their corporations. The Town Clerk of Leeds offered 
some remarks to the same effect. Sir James Woodhouse, 
M.P., drew attention to the question of Government audit, 
remarking that Government audit as at present used was 
a great force for protecting the ratepayers. In connection 
with surcharges made by the Local Government Board 
auditor, and other financial restrictions placed upon metro- 
politan borough councils, the association agreed to promote 
legislation in the next session of Parliament to place metro- 
politan borough councils in an equivalent position to that 
of the provincial corporations. Before the meeting sepa- 
rated other resolutions were passed referring to local 
government legislation, trust investment, ground values 
and corporation loans. 

New West Ham Electric Power Station.—At 
the invitation of the Mayor and the Electric Lighting and 
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Tramways Committee of West Ham, а party of members 
of the Institute of Marine Engineers was recently shown 
over the new electric power station that is being erected at 
Canning Town for supplying the district with electric 
power for lighting and tramway purposes. The visitors 
were condueted round the station by the Mayor, the 
Deputy-Mayor, and Mr. F. James K. Bock, the chief 
electrical engineer. The new building is now rapidly 
nearing completion, and it is probable that within six 
months the machinery will be in full working order. The 
first installation of plant will consist of two 2,000-h.p., two 
1,000-h.p., and two 500-h.p. alternating sets for lighting 
purposes; while for the tramway load there will be three 
750-h.p. engines and dyuamos. The boilers are of the 
water-tube type, supplied by Messrs. Babcock and Wilcox. 


Of these there аге 17, each capable of evaporating 15,0001b. 


of water per hour. These boilers are all hand-stoked, it 
having been found in the old station that firing by hand 
resulted in a considerable saving. There are four con- 
densers, each capable of condensing 40,0001. of steam per 
hour, and two capable of condensing 20,0001Ь. per hour 
each. To supply the circulating water to the condensers 


four 15in. centrifugal pumps are installed. There are 


eight boiler feed pumps and four economisers of 480 tubes 
‘each The importance of an adequate supply of clean 
feed water for the hoilers bas received very speciai 
attention, the plant for softeniog the water being 
capable of dealing with 8,000 gallons per hour, whilst the 
water purifiers for extracting the oil from the condensed 
steam can operate 15,000 gallons per hour. That the feed 
. water will be passed into the boilers in a clean condition 
and at a high temperature, was evidenced at the existing 
station at Abbey Mille, to which the visitors were after- 
wardstaken. Herea sample drawn direct from the condenser 
was compared with another sample after purifying. It 
was found that no more than 1 per cent. of the oil 
remained. At the new station the coal will pass direct 


from the barges into the coal bunkers by means of a 


Temperley transporter. The coal bunkers will be fitted 
above the boilers, and will provide a three weeks’ supply, 
the consumption of coal per week being about 400 to 500 
tons. The new station occupies a large area, and in its 
equipment the comfort of the men employed has not been 
overlooked, a large messroom and well-arranged baths 
being noticeable features. As compared with the Abbey 
Mills station, the new building marks a progressive spirit 
on the part of the West Ham municipal authorities, and it 
is interesting to notice how the demand for electric power 
has increased of recent years. During the year ended 
March, 1900, 741,435 units were generated, whilst in the 
year ended March, 1903, the power generated had increased 
to 2,632,100 units. The existing station at Abbey Mills 
has generating plant of 4,850 h.p, as compared with 
9,100 h.p. of plant at present on order for the new station, 
which is designed to allow of an increase of power up to 
14,000 h p. 


Rapid-Cutting Steel.—A joint committee, consisting 
of members of the council of the Manchester Association of 
Engineers and of members of the Manchester School of 
Technology Sub-Committee, together with Dr. J. T. 
Nicolson, professor of mechanical engineering at the school, 
have just completed a long series of experiments, the 
purpose of which was to test the capabilities of some of 
the high-speed tool steels that have recently been intro- 
duced. The report of the committee embodying the 
results of the tests was presented at the meeting of 
the Manchester Association on Saturday evening. In 
carrying out the experiments, the electric power mains of 
the. school were drawn upon for the driving of an electric 


motor of 100 h.p., from which a large lathe capable of 
carrying a steel forging of three tons weight was driven 
through countershafts by 10in. belts. The power was 
measured by the use of carefully calibrated volt and ampere 
meters, and the net horae-power used in cutting was авсег- 
tained by the aid of a powerful transmission dynamometer 
and a large Prony brake, designed and constructed in the 
school. In addition, the actual force exerted upon the tool 
when cutting was measured by a lathe tool dynamometer 
having a capacity up to 15 tons, which was constructed in the 
school workshops and fitted to the lathe. Cuts up to #in. by 
#in. were taken with the tool fixed in this dynamometer, 
the load being read off in the simplest way by means of a 
standard pressure gauge. It appeared from the trials that 
speeds of from 110ft. to 150ft. per minute were possible 
for soft steel, 80ft. to 110ft. for steel of medium hardness, 
and 40ft. to 50ft. for hard steel. In the case of cast iron, 
speeds of 100ft. to 110ft. for soft, 50ft. to 60ft. for medium, 
and 30ft. to 40ft. for hard were obtained. It was also 
found that 45 square feet may be machined over in an 
hour by these rapid-cutting steels when operating upon 
soft steel with a cut in. deep, the figures for medium and 
hard steel being 50 and 18 respectively. With cast iron a 
surface of 42, 18, and 15 square feet may be turned off at 
the same cut in the case of the soft, medium, and hard 
varieties respectively. But few specially heavy cuts were 
attempted, but it was found possible (when taking & cut 
zin. deep by jin. traverse) to remove 440lb., 330lb., and 
180lb. of cuttings per hour from the soft, medium, and 
hard steel forgings respectively, and 450lb., 200%, and 
1901, from the soft, medium, and hard cast-iron specimens. 
In one instance, with а jin. by zin. cut, cuttings were 
removed at the rate of 510lb. per hour from soft- 
steel bar. The tests further showed that the forces 
acting upon the tool point when cutting were over 100 
tons per square inch of area of section of cut in steel, 
and from 50 to 80 tons per square inch for cast iron. 
One of the most noteworthy facts discovered is that the 
cutting force does not increase, but appears rather to 
diminisb, with increasing speeds This is contrary to the 
opinion generally held by turners and machine tool experts, 
as instanced by the objections raised by workmen to an 
increase of the cutting speed on account of the anticipated 
springing of the work. This objection can no longer be 
sustained, for although higher speeds of taking a given . 
cut will, of course, require a greater driving power almost 
in direct proportion ‚бо the increased speed, no greater 
but rather a smaller force will be brought upon the 
tool, and the load acting on belts and gearing, and 
the tendency of the lathe and work to spring, will be 
rather diminished than otherwise. On the other hand, it 
has been conclusively shown by these trials that heavy cuts 
at moderately high speeds are much more economical in 
power than light cuts at the highest possible speeds the tool 
can stand. For the cutting speed does not increase as fast as 
the area of the cut diminishes, so that more material can 
be machined off in a given time with a heavy cut than with 
a light cut at ite corresponding faster speed. Further, 
the total or gross horse-power required for cutting consists 
of the sum of that lost by friction of the intermediate 
gearing and of the lathe, as well as the effective work spent 
upon cutting. Now, the frictional power does not vary 


much, whether there is a heavy or a light cut on the 
machine; it therefore forms a much larger percentage of 
the whole at light cuts than at heavy cuts. The value of 
the report is enhanced by the exhaustive tests of the 
physical and mechanical properties and the chemical.cen- 
stituents of the six different materials operated upon— 
namely, forged steel and cast iron, each. of three grades of 
hardness. | B | NE e. 
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THREE-PHASE PLANT AT PRESTON. 


In January last year we were, through the courtesy of 
Messrr. Dick, Kerr, and Co., able to give full particulars of 
two large direct-current dynamos manufactured by the 
English Electrical Manufacturing Company, at Preston, for 
the Bolton Corporation. We then gave details (Z. E., 
vol. 29, page 114) of the methods employed in the manu- 
facture of these direct-current machines, which for their 
excellency in design and in construction may be looked 
upon as typical examples of the best English practice. At 
the time of our visit in January last year the firm was just 
putting into the shops their first three-phase alternator, 
and since then they have made exceedingly rapid strides 
in the manufacture of two and three phase plant As 


have so good a repute. As a matter of general interest, it 
may be stated that, in addition to having carried out some 
important developments in alternating-current practice, the 
works are engaged in manufacturing other special apparatus. 
High-tension switchgear now ranks among their productions, 
and motors, direct current and alternating, for power pur- 
poses, with the necessary controlling mechanism, have now 
become part of the standard machinery turned out at 
Preston. This extension into lighting and power work has 
necessitated some important additions to the works, a new 
bay of some 450ft. long and 60ft. wide having been recently 
completed. 

In order to show the progress which the firm have made 
in the short space of 18 months, we give the following list 
of orders which they have now in hand, or have just com- 
pleted. The satisfactory feature in this list is the wide- 
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Fic, 1, —The Revolving Field Magnet System of a Dick-Kerr Two-Phase 600-Kw. Alternator for Fulham. 


was the case in the direct-current machines, the policy 
was firat to establish the general lines on which the 
construction was to be carried out and then to 
standardise these details and employ them in all sizes 
of machines. In this respect they had considerable 
advantage from the fact that they started the manufacture 
of three-phase plant somewhat late in the day, as there 
was at their designer's disposal a vast amount of informa. 
tion from Continental and American firms which could be 
utilised. This enabled Messrs. Dick, Kerr, and Co., in 
starting, to avoid faults which had been revealed by prac- 
tical tests on other machines. In this respect the plant 
manufactured at Preston will be free from certain objec- 
tions which have been found in foreign-made machines, 
and it will compare well, both in mechanical and electrical 
details, with the direct-current machines for which the firm 


spread destinations of the mer machines, which will 
soon be represented in practically all the Colonies. 16 is 


worthy of note, also, that Messrs. Dick, Kerr, and Co. have 


secured large orders for Canada, in spite of the American 
competition. There is no doubt that in this respect the 
preferential tariff offered by Canada to the Mother Country 
is of considerable assistance: London County Council, two 
1,500 kw. (alternating) 12 motor-generators, each of 
500 kw., and three motor-generators, each of 50 kw.; 
Horndean tramways, two motor-generators, each of 200 kw.; 
Portsmouth Corporation, two motor-generators, each of 
200 kw.; Sydney, one alternator of 300 kw., two alter- 
nators of 600 kw., and six motor-alternators of 300 kw. ; 
Stalybridge, three alternators, each of 500 kw.; Malvern, 
two alternators, each of 100 kw.; Fulham, one alternator 
of 600 Kw. ; Osaka, one alternator of 210 kw,; Durban, 


THE ELECTRICAL ENGINEER, OCTOBER 80, 1908 643 


A 


one alternator of 500 kw.; Lakefield Portland Cement 
Company, Ontario, Canada, one alternator of 1,000 kw. 
and one alternator of 450 kw.; Shawinigan Water and 
Power Company, Montreal, Canada, one alternator of 
3,750 kw.; Metropolitan Electric Supply Corporation, eight 
motor-alternators, each of 500 kw. And amongst others 
may be mentioned complete plant, comprising generators 
and sub-station machinery, for Lancashire and Yorkshire 
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contract in cooling. The cast-steel cores of the field 
magnets are then secured on to these rings by the bolts 
shown. It will be seen that the poles are in two halves, 
which allows of ventilation up through the centre. The 
pole-pieces are of laminated steel, and when screwed on 
serve to hold the exciting coils in position. These pole 
laminations are held together between two cast-steel end 
plates of strong construction. The firm are making another. 


Fia. 2. — The Lower Half of a 1,500-kw. Stator Unwound, with Former-Wound Coils in the Foreground. 


Railway, Leeds and Wakefield Light Railway, Tokio 
Electric Tramways. 

The design of the polyphase alternators is necessarily 
varied somewhat to meet the conditions under which the 
machines are to be worked, and is also varied with the 
output of the machines. We propose to commence our 
description of these Preston alternators with the revolvin 
part, which in every case is the field-magnet system. 
typical example of one of these is shown in Fig. 1, which 
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type of pole in which laminated iron is used throughout, 
the cores and the pole-pieces being in one. In this case 
the lower end of the magnet pole is dovetailed into the 
rim of the rotor. The space between this dovetail and the 
V-shaped groove in the rotor is then filled in by two steel 
keys which are slightly tapered. The one key is driven from 
either side, so that they both secure and centre the pole. 
In the smaller machines, of which we saw a considerable 
number in construction during our visit to the works last 
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Fic, 3. —The Upper Half of а Stator with Coils in position. 


is the rotor for the 600-kw. alternator manufactured to the 
order of the Fulham Metropolitan Borough Council. In 
this case the spider is of cast iron, the ends of the spokes 
being disconnected, so that there are no casting strains in 
the motal. On each side of these spokes there is secured 
a ring of the best cast steel. These rings are made in 
two halves, and are secured together in the first 
instance by a steel tongue inlet into the T-shaped 
recess in the ends of the half rings. These tongues are 

inserted hot and draw the halves close together as they 


week, the lamination of the field-magnet system is carried 
still further. In these machines the cast-steel ring is 
replaced by iron laminations of a large size, each punched 
complete out of a steel plate. On the outer periphery of 
these punchings there are the V groe*es mentioned above, 
into which the laminated goles dovetail, and are secured 
by keys in the way explained. This construction is exceed- 
ingly neat, and allows of the removal of a pole and exciting 
coil should this be necessary. The laminated centre plates 
in this case are clamped together on an inner cast-iron 
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centre. The winding of all the field coils we saw at the 
works at Preston was being carried out with bare copper 
strip wound edgewise. Wherever the excitation of the 
voltage permite, the field coils are wound with a single 
layer of copper strip wound edyewise, and insulated 
between the turhs by means of specially-prepared fibrous 
material, The external surface of the windings is left 
practically bare, being protected merely by insulating 
varnish, which allows a rapid radiation of heat. This 
accounts for the somewhat uneven appearance of the 
windings on the field coil shown in Fig. 1. 
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up of thoroughly annealed soft iron laminations, the 
individual laminations being well insulated from each other 
to minimise eddy-current losses. The laminations are held 
in position in the frame by means of retaining machined bolts. 
The coils used are all former-wound, whicb, after being 
thoroughly insulated, can be dropped into the slots in the 
laminated core. These slots are rectangular in section, and 
have grooves in their upper part into which wooden wedges 
can be driven to hold the coils in position. In Fig. 2 the: 
lower half of a stator is shown without any windings in 
position. The three ty pee of coils used in winding are shown 


FIG. 4.—A Dick, Kerr, and Co. 1,500-k w. Three Phase Alternator complete. 


` The stator frame is built in two halves, which are 
securely bolted together by means of finished bolts Tbe 
lower half of the frame is provided with feet, which rest 
upon the foundation bed-plate. In the larger size machines 
the lower part of the underframe is provided with a special 
‘screw for vertical and horizontal centering of the stator 
relative to the rotating field. The general construction of 
stator frame is shown in Figs. 2 and 3. The frame is 
made of pint ipei cast iron, and is designed to allow 
complete ventilation of the laminations, and at the same 
time to secure rigidity of the frame. The core is made 


below. Before the coils are put into the slots there is 
inserted a trough of insulating material, such as presspahn, 
as a mechanical protection to the insulation of the coils. 
In Fig. 5 of the upper half of the rotor the coils are 
shown in position. Connections between these coils 
are made by means of highly-insulated cables, and 
are easy to trace and locate. The coils are protected 
outside the laminations by means of а cast - iron 
shield, cast in sections, bolted to the frame and easily 
removable. This shield is of a perforated design, and does 
not interfere with the ventilation of the stator winding, 
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The collector is composed of rings of suitable metal, fixed 
to the shaft next to the rotor by means of a spider and 
insulated pins, ample provision being made for free air 
‘circulation round the same. The brushes are in duplicate, 
and are made of carbon of ample surface. They can be set 
and replaced while the machine is running. The brush- 
holders are so constructed that the current will not pass 
‘through moving joints or tension springs, and will allow 
ifor tension adjustment. 

The two completed machines which we were invited to 
‘see at the works of Messrs. Dick, Kerr, and Co, at Preston, 
last Friday, were respectively a 1,500-kw. alternator aud 
one of 5,750. As would not be expected at first thought, 
the smaller machine had the larger output. This is, of 
course, owing to the fact that it runs at very much higher 
speed. Fig 4 is an illustration of the 1,500-kw. three-phase 
alternator, which is to be coupled on to a horizontal engine 
made by Messrs. Yates and Thom. This machine will give 
its full output at а voltage of 6,600 and with a frequency 


OIL-BREAK SWITCHES AND FUSES: 
BY AN A. M. I. E. H. 


Oil break switches are rapidly becoming the standard 
for alternating currents of high potentials. Indeed, it is 
doubtful whether any other type of switch is at all 
practicable for some of the heavier duties that may now 
be demanded of cireuit-breaking devices. Their introduc- 
tion gives а remarkable aceruition to the powers and 
possibilities of high-tension switchgear, which is especially 
useful and opportune in view of the practical realisation of 
great power distribution schemes that is now in progress. 
Not a little of the successful materialisation of our ideals 
in this direction—some of them new, but many of them 
simply resuscitations from the days when the fascinations 
of alternating-current systems once before held our faith 
and imagination in thrall—will depend upon the adequacy 
and efficiency of the switchgear. It is therefore gratifying 
to note the steady development and perfecting of devices 


Ета. 5.—A 3,750-kw. Two-Phase Alternator built by Dick, Kerr, and Co. for export to the Shawinigan Falls Power Company of Canada. 
e 


of 25. The other alternator (Fig. 5) is а two-phase 
machine with a capacity of 3,750 kw., and has been con- 
structed for the Shawinigan Falls Power Company, Canada. 
It is to be coupled to an  Escher-W узв turbine, running at 
180 revolutions, the periodicity being 30, and voltage 2,200. 

It remains to be added that the alternators have been 
constructed to the designs of Mr. A. P. Zani, who, possessing 
nnique experience in alternator design gained both in the 
States and on the Continent, has been enabled to improve 
and modify in the direction of sound mechanical design 
and efficiency of performance. Mr. Zani, it should be 
stated, has the co-operation of a very able staff of 
engineers, who possess exceptional ability and knowledge 
in polyphase work. | 

A pleasant feature in the visit last Friday was to see so 
many big machines and such a large number of motors in 
the shop at one time. The amount of work in hand is 
. exceedingly creditable both to the designers and to the 
-commercial heads of the firm. 


which will give us that absolute, safe, and workable control 
of which we may stand in need. 

As usual, it is in America that the oil-break switch has 
been put most fully and thoroughly to the proof. Tests 
with rough apparatus at Niagara, on loads far in excess of 
any possible before or elsewhere, signally vindicated the 
soundness of the principles involved; and subsequent 
investigations have shown that not only is the application 
possessed of all the elements of practical success, but also 
that the circuit is broken in a manner which throws 
no abnormal strain on the insulation thereof. This is a 
highly satisfactory characteristic in view of the liability of 
severe resonance effects being originated by the flaring arc 
produced on the opening of an air-break switch or fuse ; 
for beyond anything else must cable breakdowns be 
avoided. The mains will be the most costly and critical 
item of any power distribution scheme; and they must be 
most assiduously “ nursed” and guarded from undue stresses. 
There is at this time cumulative evidence sufficient to 
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entirely discredit the ordinary air-break switch in this con- 
nection, which leaves the field practically clear for some 
type of switch in which the break takes place under an 
insulating liquid. 

The fault of the air-break switch for high potentials is 
that it is really dependent upon air convection to produce 
the final separation of the arc. Speed of break has no 
appreciable effect; length of break makes too much for 
cumbrousness to be utilised to any very effective extent. 
Moreover, as Dr. Garrard has shown, there is good reason 
to suppose that for every circuit in which there is a break 
bridged by an are, there is a particular length of the arc 
at which high-potential oscillations are likely to occur in 
the circuit. It is important, therefore, that the arc be 
broken before it attains to that particular length. Simple 
air convection cannot ensure this: such mechanical devices 
as sliding shutters are clumsy and complicated, and surface 
leakage is apt to make them uncertain in action. The 
same disability attaches to fixed fenders arranged so that 
the arc may be broken against them by the up-draught ; 
besides their presence hinders the draught. A forceful blast 
also involves too much complication to produce and apply, 
and a magnetic blow-out is not feasible, because of the small 
1 force of the currents dealt with and the impos- 
sibility of concentrating a field. 

The conclusion becomes inevitable, therefore, that there 
is no very effective safeguard against these dangerous 
lengths of arc in air. The remedy must be found in 
surrounding the arc with a medium of very different 
properties. Now when submerged in oil it is in a medium 
of some 700 times the density of air. The buoyancy of 
the gaseous conducting arc is, therefore, roughly speaking, 
700 times as great. The upward displacing force is that 
much more powerful, and the arc is drawn out and ruptured 
with corresponding rapidity. Moreover, the cooling influence 
of the new surroundings is greater than the old in much 
the same order. It is not surprising, therefore, that 
striking differences obtain between the arc lengths pro- 
duced in air and oil respectively on breaking similar electric 
circuits. Arcs that draw out into feet in free air cannot 
attain to inches in oil. Definite measurements are not on 
record, but it has been roughly observed that the arc 
length in heavy mineral oil, on breaking heavy loads at 
15,000 volts, does not appear to exceed jin. Of course, 
the time duration is equally short, which is а very 
important consideration, for the heat generated is naturally 
in proportion to the time. It is probable that the heat 
dissipated by the long flaring are in air would be sufficient 
to overheat and fire an oil-bath of the content capacity that 
has proved effective and sufficient in some types of oil-break 
switches. That the oil remains cool and uninjured in such 
circumstances is decided evidence of the extent to which 
arcing is suppressed. 

.In faet, the arc-quenching capacity of suitably selected 
oil is зо great in comparison with the risk of firing the bath, 
that the margins of safety in any oil-break switch of good 
design are of very satisfactory character indeed. In the 
oil-break fuse the conditions are much more onerous. 
& certain amount of heat has to be generated, even in a 
mechanically-separated fuse, and one of low fusing tempera- 
ture. It is impracticable to keep the fuse continuously 
submerged in the liquid, for heat 18 being constantly gene- 
rated, and without some elaborate circulatory apparatus the 
oil would be dangerously heated under the normal working 
conditions. In the best of arrangements it is impossible 
to prevent some of this normal heating from being com- 
municated to the oil The only feasible designs must be 
based on the principle of drawing the parted ends under 
oil on the instant of fusing. The fuse link proper must 
stand above the surface, but metallic conduction will still 
convey much of the heat to the oil. It is obvious, therefore, 
that oil-break fuses of large size cannot be safely set to 
operate at near limits to the normal load. Thus it is better 
to treat them as safety circuit-breaking devices for the 
greater emergencies only. 

It is essential that the fuse link be short—i.¢., the exposed 
portion of it—in order to keep down the possible arc length 
in air. It should have a very definite reduction in section 
at the desired point of breakage only, so that the heating 
and fusing will be a minimum, and located only at the 


Here: 


immediate point of rupture. For it must be remembered 
that the whole of the heat of fusion has to be absorbed 
instantly by the limited mass of oil that comes into contact 
with the hot metal. And it is very undesirable to have a 
large arc playing on the surface of a substance like oil: the 
surface is, of course, the flashing site, and any floating. dirt 
or ash will greatly conduce to such flashing. | 

Yet after making the very best of the design, it remains 
that such types of the oil-break fuse labour under great 
fundamental disadvantages as compared with the switcb. 
In the latter, the work is done in the depths of the oil ; in 
the former, it must be done at the surface. In the last, 
the constant normal heating effect may be inappreciable ; 
in the first, it must essentially be of some significance, the 
more so us the fusing limit is set closer to the load. АП 
this points strongly to the advisability of making the 
switch the only breaking device in the circuit. That is, of 
making the switch into an automatic circuit breaker by the 
addition of tripping gear, in the way we shall discuss 
presently, and so superseding the fuse altogether. 

But there is one valuable feature in the fuse which it is 
a sacrifice to lose. It is an automatic circuit-breaking 
device with a natural time limit. Nota very controllable 
limit perhaps, but of great utility in that it discriminates, 
roughly but fairly, between momentary strong rushes of 
current and the dangerous prolonged overloads. Time 
limits on mechanical т. are a troublesome complica- 
tion, although they bring in advantages of regulation. It 
is worth ‘enquiring, therefore, whether the oil-break fuse 
cannot be improved, as no doubt it will be. There is one 
suggestion that may be made. It is to shunt a main air- 
break fuse with a separate and entirely submerged oil- 
break fuse in such & manner that the first quietly fuses 
and separates, and the other finally breaks the circuit. 
The air fuse must take the main proportion of the current, 
and should be of a material with a low temperature coeff- 
cient of resistance variation. Its fused ends should be 
sharply separated by mechanical means beyond the spark- 
ing distance before the oil-break fuse, which should have 
contrary properties, has time to open. By these means 
we ensure that there shall be little or no normal heating 
of the oil and no surface arcs on breaking. 

It has been suggested that oil-break switches and fuses 
are lacking in engineering qualities ; but why, was not 
stated. One has remarked that “as an engincer he pre- 
ferred that switchboards should be dry." Such criticism 
is arrogant absurdity. Surely the engineer is not debarred 


from liquids when he ean use them to such effect aud 


purpose as is done here. And аз for these dry and elegant 
switchboards, isn't it about time some real engineering 
were infused into them? It ought not to be long now before 
we complete our emanicipation from the tradition which 
makes us design our switchgear about some vague ideals 
of ornamentation, and lay it out in pretty panelled patterns 
of lacquer and enamel. When that is achioved, engineers 
who stil have preferences for dry and polished elegance 
had better turn themselves to Maple's to design them 
something sweet in art furniture, which as an after- 
thought can be turned into а switchboard. But it is 
to be feared they won't be able to accommodate either 
the oil-break switch or tbe oil-break fuse. 

Coming now to the detailed design of the oil-break switch, 
this works out along a number of divergent lines. In the 
first place, it should be observed that the normal duty is 
of little or of no importance in the design of high-tension 
switchgear in comparison with the emergency duty that it 
may be called upon to perform. In a central or sub- 
station the main switches or fuses may have to open 
emergency loads equal to the full power of the station. 
Moreover, the total ultimate capacity of the station must 
be considered in this connection, or the switchgear may 
prove of insufficient emergency capacity later on. On a 
short-circuit the switch or fuse must interrupt, with 
certainty and without damage to itself, a flux of power 
comparable with the total kilowatt capacity of the plant 
running, and as the short-circuit current of modern 
alternating-current generators is about three times their 
full-load current, a current upwards of three times the 
total ampere capacity of the running plant may likewise 
have to be dealt with. Of course, in the latter case the: 
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power behind these abnormally heavy currents is very 
considerably degraded by the great drop of voltage. 
Henee the maximum power to be broken will about corre- 
spond to the station capacity at the working voltage, and 
this will be the proper criterion on which to define the 
emergency duty of the switchgear. 
‘The above assumes that the station is run in simple 
el. However, if the plant be arranged to run in 
independent sections when at full load, then the emergency 
duty is kept down to smaller and more definite limits. 
But a human equation comes into this case. If the 
attendants be neglectful in the matter of opening the 
interconnector switches, as soon as the additional units of 
plant ‘are set running on the load, then we may again get 
emergency calls upon the circuit-breaking devices, which 
are beyond their capacity to deal with safely or satis- 
factorily. Still, in p of this possibility, the arrangement 
is а valuable method of safeguarding the switchgear ; and 
although it is to some extent less convenient and ezonomical 
than simple parallel working of the plant, it should always 
be adopted when the switchgear is of doubtful emergency 
capacity, or is overerowded or eut fine in dimensions or 
oentres, or is otherwise at a disadvantage, considering the 
more abnormal conditions and risks to which it may be 


. subject. For, we repeat, it is the abnormal conditions that: 


are the true test of the efficiency of switchgear. The 
usual working conditions are in comparison not at all 
exigent, and they can be easily satisfied. Safety to 
operators and compactness of lay-out are not the only 
essentials. The former, of course, is all-important, but the 
latter is a decided snare. Engineers, knowing that they 
can get gear packed into a certain space, are strongly 
tempted to prescribe limits which absolutely cripple the 
design of the several items of apparatus. The imprudence 
of it is not discovered till a really serious accident comes 
along ; then it is found that several units of switchgear 
become involved in the ruin, quite unnecessarily, simply 
because of their being too contiguous to the unit to which 
the accident happened. Spaciousness is, for this reason, a 
quality of good practical worth in a switchboard design, 
whereas compactness is simply a quality of cheapness and 
convenience. 

Apart from the common considerations of conductor and 
contact density, and safe breaking distances and the like, 
there is one in particular which must obviously have some 
bearing on the capacity of an oil-break switch. This is the 
content of the oil-bath. The energy of the spark at break 
is the more effectively absorbed the greater the quantity of 
oil, not only because of the heat capacity, but more because 
of the free circulation. The arc is more completely 
enveloped, and the motions of the liquid are more 
powerful, so that the are is swept aside by the rush of 
the fluid as well as carried upwards by ite own buoyancy. 
It is possible, in fact, to arrange vanes on the contact bars 
in such a manner that on opening they will set up a strong 
flow athwart the aro, helping to break it with greater 
certainty and speed. The efficacy of all these drowning- 
out" influences depends directly upon the amount of oil 
involved. Another point of great consequence to the con- 
tinued reliability of the switch is the charring effect of the 
ares on the oil. Every arc, of course, must burn and 
carbonise the oil which comes into immediate contact with 
it. Therefore by degrees the oil becomes foul, and its 
insulating quality seriously impaired. Before that, how- 
ever, trouble is found in the deposit of carbon on the 
insulator surfaces. These circumstances call for periodical 
cleansings of the switch and renewal of the oil: and here, 
again, a large content of the oil-bath provides a greater 
margin of safety, and contributes largely to the permanence 
of the effective capacity of the switch. 

Now, despite all these obvious advantages in favour of a 
large oil-bath, there is a strong division of design which 
aims actually at reducing the capacity of this bath to the 
smallest practicable amount. The reason—or rather, the 
intention—is to avoid the dangers of firing a large quan- 
tity of oil which, once alight, would burn for a considerable 
period and prove an uncontrollable nucleus of fire. It is 
considered that a small quantity will burn itself out without 
doing serious damage. But we are on very questionable 
ground here. It is very difficult to say, for instance, what 


is a dangerous amount of burning oil under given circum- 
stances and what is not. On a compactly-built switchboard 
it would, indeed, seem that any quantity at all adequate for 
its purpose would prove dangerous when fired. On the 
other hand, it is very certain that the risk of igniting the 
bath depends very considerably upon its bulk; and the. 

robability of deterioration follows the same inverse rule. 

herefore in limiting the bulk we deliberately cut down 
the safe breaking capacity of the switch, and increase the 
risks of firing, for the sake of the possible impunity of the 
fire when it happens. Clearly, this is not a procedure to 
be decided upon lightly or without thorough investigation 
and experiment. The usual device is to break on auxiliary 
contacts contained in а small oil-bath, but it must not be 
forgotten that such contacts are extremely liable to become’ 
heated, and that they have to deal with the total energy 
dissipated on breaking the citcuit. There is no virtue 
per se in auxiliary contacts, but they save the main contacts 
from damage and concentrate the arc in a convenient 
manner. The same conditions exist in breaking at the 
auxiliary contacts as in breaking at main contacts, so that 
we may easily get what is a formidable arc for the small 
auxiliary oil-bath, sufficient to blow out the oil and leave 
the switch in the dangerous state of an air-break switch 
with an altogether inadequate length of break. 

However, on the other side of the question, we must not 

scorn the argument against the presence of a large store of 
combustible oil. The objection is reasonable, although the 
probability of igniting heavy masses of the description of 
oil employed is £o very remote. It points to the advantage 
of isolating each switch in a cell or compartment, in 
situations sufficiently apart from the operating switchboard 
and each other, to prevent community in disaster. And, 
after all, this is one of the truest—if, indeed, it is not 
the truest—ideals in switchboard design. A complete 
catastrophe is the risk we court by following the dictates 
of space and convenience too far: and great is the gain of 
eliminating that risk The question is, how far “remote 
control” is practicable from each point of view — t.e., 
mechanically and commercially. For the operation of the 
gear in an economical and feasible manner, demands that 
although the switchgear be scattered the control of it must 
be centralised. 
Now, American practice has developed this idea, and 
although the methods followed are not yet ideal, some of 
them are decided advances in the right direction. In some 
respects these methods are crude and unrefined, as so usual 
with American work, which does not receive there the 
cautious criticism that is meted out to new notions here. 
Chiefly this in the development of the apparatus due to 
Yankee haste in standardising constructions on first sugges- 
tions without waiting for the best. Still, the main principle 
is firmly grasped, and, without doubt, most further 
development in switchboard design will take place along 
these lines. 

The American type of oil-break switch for the usual run 
of work is contained in an iron tank, which is arranged to . 
bolt under an iron frame carrying the switch mechanism, 
so that it can be lowered away from the switch contacts 
without disturbiog any of the connections or mechanism. 
The contact bars or bridges are lifted into the clips by 
strong toggle joint contrivances above the tank. The 
contacts are carried in porcelain bushes projecting through 
the frame covering the tank, and the cable connections 
are sealed into these bushes. The whole makes a very 
substantial, if somewhat clumsy and rough arrangement, . 
and it is admirably adapted for the purpose. The tank is 
lined with wood, and is of liberal dimensions to avoid 
risks of arcing to the sides. The frame and tank ought, 
of course, always to be earthed, although this precaution 
is usually neglected by American designers. These 
switches are, in general, a strong contrast to the too 
light constructions of highly finished metal and porcelain 
hich characterise European practice, which somehow can 
seldom get entirely free from its clinging traditions of 
ornateness and polish. The latter types are, moreover, 
usually mounted in full view of the front of the board; the 
former types are invariably placed behind the panel and 
operated by. hand levers on the froat. For the less exact- 
ing conditions the oil switch frames are bolted direct to the 
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back of the panel; then going up the scale of duty the 
principle of remote control is developed, and the switch is 
fixed on the wall behind, or on floors above or below the 
switchboard and connected thereto by systems of bell 
cranks and connecting rods. Following out the idea, the 
switches may be further isolated by fenders or partitions 
of brickwork, stone, or concrete slabs, or slate, or marble ; 
or they may be entirely enclosed in cells of brick or other 
suitable constructions. There is thus scarcely any limit to 
the degree of isolation and protection attainable by such 
means, and at no excessive cost. The most onerous con- 
ditions are met by pneumatically or electricaliy operated 
switches, which can obviously be placed in any conveniently 
remote and guarded situations; and the lay-outs can be 
arranged to secure the maximum degree of immunity from 
wholesale disaster, now that the mechanical difficulties of 
operation are no longer in the way. 

By means of a tripping coil controlling some point in the 
linkage of the operating mechanism, and designed to release 
or trip a locking device by which the switch is held closed, 
it is converted into an automatic circuit breaker. In the 
case of such a device intended to operate on maximum 
current, the tripping coil may be actuated by currents 
transformed from the primary circuit by a current or series 
transformer. Such secondary circuits can, of course, be 
earthed on one pole, and the potential differences will be 
low. Moreover, the secondary current strength can be 
standardised for a complete range of apparatus at one 
uniform figure of moderate dimensions, say four or five 
amperes, which serves all purposes, the variations being 
obtained on the primary side by varying the ratio and 
primary current capacity of the series transformer. Tho 
secondary current can be employed in the indicating and 
recording instruments being taken in series through the 
ammeter, wattmeter, power factor indicator, and such 
integrating or recording meters as may be employed. As 
potential transformers will, of necessity almost, be used for 
the pressure measurements and synchronising gear, it 
follows that the switchboard proper will be a low-pressure, 
small-current board pure and simple. Besides, there will 
be a perfect uniformity of capacity in the instruments, the 
only variable features in the combination apart from tho 
main switches being the ratios of the transformers and the 
sealing of the indicating apparatus. 

There should be immense advantage and convenience in 
this, particularly in respect of stock and quick deliveries. 
Extreme accuracy is, of course, only attainable by calibrat- 
ing instruments &nd transformers together, but for all 
praetical purposes sufficient uniformity can be secured in 
the transformers and instruments that the calibration of 
any one of the latter will hold good ou any one of the 
transformers having the same ratio. The standardising of 
switchboard apparatus having such uniform and adaptable 
qualities is a thing very easy of accomplishment and very 
desirable. : 

А considerable further development in the direction of 
automatic control, becomes possible with the adoption of 
relays to eontrol the tripping coils. The way is thus paved 
for more sensitive automatic features. Devices to operate 
on reverse currents can be introduced; and time limit 
attachments can be more readily applied. Preferably, the 
relays should be employed to close independent circuits 
through the tripping coils: by which method these coils 
can be made very powerful for their size, since the con- 
nection being momentary, very high current densities can 
be used. 

The use of relays for switchgear has been much depre- 
cated, but it is difficult to see fair ground of argument 
against them. Scarcely anyone at this time of day would 
quarrel with the use of circuit breakers on switchboards, 
yet it is a fact that the combination of a relay and a 
circuit breaker (fitted with a tripping coil, operated by 
a momentary independent current in place of the usual 
cumbrous main current coil) is the more reliable and 
adaptable device. The tripping action is made more 
sudden and sure, and in power it can be made almost 
what one will. The primary currents in the relay have so 
little to do, that the circuit-breaking device becomes far 
more amenable to treatment and Ышш for various 
conditions and requirements. In fact, the introduction of 


relays makes for perfection in automatics; and far from 
a relay being a superfluous and feeble limb, it forms a very 
acute and trustworthy brain, sble to supplement and 
assist in a very efficient way the human brain of tho 
switchboard operator. | 

The writer does not wish to be understood as saying that 
these relays and automatie devices are to be obtained at 
once in perfected forms, as it is to be hoped they soon will 
be. But they are commercially available from several 
quarters in more or less crude constructions. In fact, they 
are being rather thrown too carelessly on the market, bur 
with a little solid intelligence put into their design aud 
manufacture they should rapidly improve. Central-station 
engineers will at least find the subject worth following up. 
as the main developments in high-tension switehgear will 
continue along these lines. 

In conclusion, we summarise a few of what seem the 
best and logical developments of switchboard design, par- 
ticularly for alternating currents of high potential: Tho 
abolition of ornament and the so-called artistic idea, ss 
exemplified in excessive polish and lacquer and enamel : 
just as much of it as is conducive to cleanliness to bo 
retained, and no more. The isolation of the sections in a 
sufficiently complete and effective manner to obviate all 
risks of community in disaster. The use of oil-break 
switches and circuit breakers with large oil-bath capacity, 
but arranged remote from the switchboard, each enclosed 
in a fireproof cell or compartment; the cells to be mado 
with a cement floor, sloping well all round to a centre 
drain-pipe, made to drain quickly away all splashings of 
oil. The abolition of combustible insulation and insulated 
cable connections ; the complete isolation of the latter into 
separate ducts. The reduction of the high-tension switch. 
gear to a switch and a current transformer per single line, 
with selector or isolating plugs or switches where required. 
The enclosure of ’bus bars in cells or ducts of brickwork ; 
the connections thereto to be similarly enclosed. It will 
be seen that there is a considerable amount of builders’ 
work concerned in the lay-out of switchgear on theso 
lines, and it is well for station and consulting engi- 
neers who contemplate use of the same to have full 
cognisance of this characteristic. For it throws tho 
responsibility of the lay-out very much upon them, since 
the work being so largely structural, it is vain to trust to 
the building work being allowed for on a sufficiently liberal 
scale in the usual competitive schemes. It ought to bo 
treated separately as а part of the building contract. It 
can be carried out more cheaply thus and in а more 
thorough and effective manner. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candie at it. 


(JUESTIONS. 


631. The diagram shows an underground signalling circuit with five 
bells in parallel. The line wires are galvanised iron wires on 
porcelain insulators. By putting together the two wires anywhere 
all five bells ring, which is necessary. It is desired to fix a tele- 


phone (wall pattern) at stations A and B, and to have a portable 
(watch pattern) to speak from any part of the line. 


Сап this be 


done with the present wires by placing switches at A and B, or, 
if not, what would be the best and cheapest means of getting the 
required communication ‘—PITMAN, А 

652. Is there any advantage іп compounding a motor which is needed 
to be started up quickly on full load very frequently? The idea 
is that it can be started up as a series machine, the shunt bein 
thrown in afterwards, The motor would be of 8 h.p., and wor 
at 550 volts. —G. H. 


ANSWERS. 
Question No. 625. — What is to be said for and against putting wiremen 


on piecework : (1) on skeleton houses in Simplex conduit ; (9) in 
houses already finished in casing or Simplex 
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. Best Answer to No. 623 (awarded 10s.).—There is a great 
deal to be said in favour of adopting piecework for outside 
labour, such ав wiremen, but there are also very many 
difficulties which appear to have hitherto prevented the 
adoption of this course. The chief advantages may be 
briefly stated as follows: (1) Each man with his mate, who 
might be an improver, would be responsible for a definite 
job, and the weekly pay-sheets would soon show the 
smartest men. (2) Probably a very considerable amount 
of idling would be saved. (3) There would be an incentive 
to the workmen to get the jobs finished as quickly as 
possible, and this would be very satisfactory to the tenant 
or builder; the former always objects to having workmen 
in the house, and the latter generally makes out that the 
wiremen are delaying tbe ee etc. (4) Time taken 
in getting to and from work and from one job to another 
would be largely saved or not paid for. 

The apparent difficulties are many, however, and may be 
stated as follows: (1) The system could not be applied to 
large jobs with advantage, as in such cases it is necessary 
generally to employ a number of wiremen on the same 
job. (2) There would be a tendency on all jobs for the 
work to be scamped, and the inspection and test would 
have to be verythorough. Any time saved by the foreman 
in supervision would thus probably be expended in extra 
inspection duties. (3) There might bea difficulty in regard 
to the time taken in getting to and from the job. The 
men would probably expect an allowance for this. (4) A 


very great difficulty would be the delays which always 


take place before a job can be entirely finished. With 


skeleton work one cannot count on being able to go straight 


through the house, although this frequently can be done, 
but, of coursé, the fittings, switches, etc., cannot be fixed 
till later. 
wiring onl 
accentua 


the tendency to scamp the work will be 


fittings. While if you put another man on this work he is 
unfamiliar with the wiring and takes longer, therefore, to 
complete same, and you have all the evils and objections 
incident to divided responsibility. In the sase of finished 
houses this necessity to break the work does not exist, but 
delays due to the idiosyncrasies of occupiers will be felt 

All things considered, the writer does not think it will 
be found practicable to put wiremen on piecework to any 
large extent, but very great improvement might result 
from a properly worked out bonus scheme somewhat on 
the following lines. A careful record should be kept of 
the time and material spent on each job, the chargeman 
and others employed on same, etc., and, before starting any 
job, an estimate of the cost should be made by the 
electrician in charge of the work, and the men could be 
notified that the work would be done on the bonus system, 
which could provide that, say, 25 per cent. of any saving 
made on the estimate should be divided between the wire- 
men employed on the job and the foreman. The figure 
determined on as the probable cost of the job would not, 
of course, be the same as the quoted price, but would 
represent the prime cost, and would take into account all 
the conditions, possibilities of delays, etc., which in general 
vary considerably with the different jobs. It would 
probably be best not to let the wiremen know the figure 
decided on.—E. M. 


Answer to No. 623 (awarded 5s.).—The question of day- 
work versus piecework is one of great interest to many who 
aro engaged in industrial pursuits. An employer wishing 
to obtain the maximum output from his workmen, and 
desirous of introducing the piece system, will often find 
objections raised by the employés. The main reason given 
by workmen s; ins piecework is that it leads to sweating 
and the general lowering of wages. It would appear that 
where great numbers of the same, or similar, articles are 
manufactured, piecework is advantageous to both employer 
and employed. In such cases there should be no difficulty 
in fixing fair prices for the work. It must be remembered, 
however, that, for piecework to be a success, careful inspec- 
tion and constant supervision is absolutely necessary. 
Where, on the other hand: the work consists of varied 
itemg—such as repairs, alterations, ete.—and a detailed 


best results when piecework is in vogue. 


show an abnormal growth in dimensions. 


Then if you pay piecework for the skeleton 


„as the wireman will think he can make good 
any deficiency when he is working on the time basis fixing 


supervision is impracticable, piecework often leads to 
dissatisfaction on both sides. 

A workman on piecework usually confines his attention 
solely to the particular operation for which he is paid. To 


anything beyond this he is completely indifferent. .In an 


occupation such as wiring, where so much depends on good 
workmanship, the most fruitful cause of fires in electrical 
installations is generally considered to be faulty work by 
the wiremen, and, therefore, one would not anticipate the 
When wiremen 
are put on piecework a considerable increase in waste 
material may be looked for, and the scrap heap will probably 

The workmans 
one idea being to get his part done in the quickest and 
easist manner possible, he will have little time to give for 
the utilisation of material to the best advantage. It has 
already been mentioned that fires are ofteu associated with 
bad workmanship. Suppose a wireman to be on piecework, 
would he, for instance, spend the necessary time in properly 
insulating joints? Joints are, perhaps, the weakest part in 
an installation, and given & finished joint there is little 
by which one can tell whether the operations of soldering 
and insulating have been efficiently performed. It is not 
all gold that glitters, and an elaborately varnished joint 
may cause the: insulation to fall to zero. Generally it 
appears to be unsatisfactory to put wiremen on piecework 
except on special jobs, where there is a lot of similar work 
with constant supervision. 

1. In this сазе so much depends on how the pipes are 
run, the care with which the “fish” wires are threaded, 
etc, that the question of piecework should be carefully 
considered before being introduced. When one set of 
workmen put the piping up on piecework and another 
gang draw the wires through on the same method of pay- 
ment, anyone pn. had experience with the idiosyncrasies 
of the British workman will see trouble ahead. If the 
leads are put in as the pipes are fixed, the work must be 
carefully overlooked as to connections for fittings, etc. 

2. Sending workmen into a finished house to “wire” it 
rarely gives the best results. Most engineers have expe- 
rienced the difficulty in gauging the labour under such 
conditions, awkward corners have to be negotiated, walls 
to be got through, care taken of existing decorations, eto., 
80 that it sometimes happens that a job is half done before 
one realises the extent of the work. A wireman put on 
such a job at what appeared to be a fair price, would no doubt 
be greatly tempted to scamp the work and rush it through 
anyhow. In any case, careless and scamped work leads to 
bad tests, and it may be found that the time and trouble 
expended in putting a faulty installation in a satisfactory 
condition for connecting. on to the supply mains, will far 
outweigh any saving due to piecework.—M. M. 


Answer to No. 623 (awarded 5s.) — On principle, in 
these two cases of wiring, or, indeed, any other, по! 
do not employ wiremen on piecework. Оп analysis the 
objects of piecework divide themselves under two heads— 
i.e., cheapness of labour or fixed cost of labour. In the 
first case, the employer expects the workman to complete 
the job in a quicker time than if employed at a rate per 
hour ; and in the second case, even if the cost of piecework 
came out the same, he would rest assured that should any 
unforeseen difficulty arise it would not increase the cost of 
his labour. In both of these conditions the transaction 
assumes the form of gamble. In piecework there is a much 
greater temptation to scamp work, especially if the wireman 
should be unexpectedly faced with any task which required 
special manipulation or delicate handling, апа which was 
not allowed for at the time the price was fixed, as it is too 
much to expect of humanity to give the same attention to 
any obstruction when that attention means money out of 
pocket, than should it be paid for at an hourly rate. It 
should be borne in mind that the application of piecework 
on a wiring contract differs absolutely from piecework in a 
factory, a8 in the latter case a man is turning out much the 
same work week after week, whereas every fresh wiring 
contract presents new problems and difficulties, chiefly in 
connection with the mechanical or constructional portion. 
Of course, the great preventive of scamped work is pro 
and careful supervision and inspection, but it is a question 
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whether that does not balance any saving due to piecework 
in the cost of the job. 

Having thus gone into the objects of piecework and its 
general tendency, let us ascertain how they apply to the two 
cases in question, and see if either of them present any 
features to lead us to suppose that they present any excep- 
tion to the above general rule. The first case appears to 
present itself as more adaptable to piecework than the 
second, owing to the fact that the job would be more 
straightforward, and that being so, there would be con- 
siderably less inducement to scamp than if the job was 
more involved in the execution of it; but, on the other 
hand, should any bad workmanship occur and escape 
detection, it would be built in and would cause more trouble 
eventually to repair. But on the whole, if the work were 

roperly tested and inspected step by step before the 

uilders’ men started to cover it in, this case certai 

appears more suitable for ре than thesecond. Now, 
taking the case of a finished house, the great objection to 
piecework would lay in the more complex labour problem 
which this involves, as it must be remembered that the 
work ,would have to be carried out not only to ну a 
purely electrical point of view, but in accordance with that 
of the householder, and with the least disfigurement of the 
plaster, ceiling, paper, etc., and it is almost safe to conclude 
that the wireman would work at a greater rate when on 
piecework, and, therefore, with more danger to any decora- 
tion, etc., that might exist. In this case, though, any bad 
workmanship would in many cases be more easy to repair 
at а later date than if the work was done when the house 
was in a skeleton state. 

To sum up, the more simple and straightforward a job 
is the more suitable it is for piecework, and, therefore, 
of the two cases mentioned in the question the first appears 
most applicable, but in reference to what was touched on in 
the beginning of the answer, it would certainly be better not 
to execute the work on the piecework system at all, but 
to employ men at an hourly rate, when there would not be 
any tendency for them to rush the job 7 in insuffi- 
cient style for them to draw the money. Of course, it 
might be urged that piece work would enable the wiring 
contractor to give a lower price for the job, and the lower 
the price the more would electric lighting be utilised, with 
greater benefit to the whole trade. But no industry has 
certainly better foundations to recognition, although it 
may have slightly longer to wait, if the work was done 
in а manner that did not conduce to extreme cheapness, 
but rather that did not only lend itself to reproach but 
н above suspicion ; and a very good, if not conclusive, 
judgment on the question might be passed by taking 
the votes of a number of householders and the question 
put to them as to which they would consider safer or which 
they would prefer, that their houses had been wired on the 
piecework system or otherwise. It could be taken for a 
certainty that they would decide for the latter.—G. A. 

Answer to No. 623 (awarded 58.).— The employment of 
wiremen in piecework is no doubt conducive to economy in 
the cost of wiring, and in these days of competition and 
price-cutting the system will, no doubt, commend itself to 
the contractor who wishes to make a fair profit on his 
contract. The objections to piecework in case (1) ara 
fairly apparent. In the first place, there is the difficulty 
of checking the work done by a wireman, as well as the 
manner in which the Simplex or other conduit has been put 
together. Unless the installation be а large one, it would 
not pay to keep a foreman or superintendent constantly on 
each house. The foreman, as a rule, has several other jobs 
under his charge, and very often when he comes round to 
check the work of a party of wiremen in an unfinished 
house, he finds a good deal of the runs already plastered up 
by the builders during his absence. Не has, therefore, to 
trust to his wiremen for the integrity of the socket joints 
in the conduit. In many cases these jointe would be found 
in anything but a satisfactory condition, and it would not 
be surprising if, in places, the conduit were sprung quite 
free of the sockets altogether, this being due to the undue 
haste of the piecework wireman to add another point 
to his day’s achievements. A break of this nature in the 
conduit will admit the plaster, which will quickly destroy 
the rubber insulation of the wires, especially if the 


“ threading " system of wiring be adopted—4.e., threading 
the wires through each length of tube before the same is 
fixed. This trouble would not be so great if the work 
were done on the “draw-in” system, as, of course, in this 
method of wiring the conduit is first run throughout, апа no 
wires drawn in until the tubing for the circuit is complete 
and plastered in, thus the plaster has an opportunity 
of drying before the wires can come in contact with any of 
it. There is, however, another feature of "jerry wiring " 
encouraged by the piecework system, and that is the 
tendency to neglect to file off the sharp “ burrs” which are 
formed inside the tube after cutting it to the required 
length, and it is by no means uncommon to find the wires 
bereft of the major part of their insulation after being 
drawn round some bends armed with sharp edges left in 
this way. These objections raised agaiust piecework in 
case (1) apply also in general to case (2), the difficulty 
veing to properly inspect each man’s work before passing 
it. In finished [ойы new wiring is generally run under 
floors, in false roofs, down hollow plaster partitions, and, 
as a rule, in places inaccessible for inspection, and, there- 
fore, where good workmanship is not likely to be put in. 
It seems to the writer that wiring is not by any means 


the class of work that lends itself to piecework, on account 


of the ease with which bad workmanship may be concealed. 
Further, in all wiring it is difficult and troublesome to 
establish а satisfactory system of rating the work done by 
& man, as it cannot fairly be paid for by any particular 
dimension, nor, of course, by weight, and not even by the 
number of “ points” wired, inasmuch as all fittings have 
their own peculiar difficulties, and, therefore, cannot be 
rated on the same basis. This question of rating would be 
constantly creating friction between employer and employés, 
for even with such a standard system as the Simplex it 
would be very difficult of adjustment. On the other hand, 
of course, the workman paid by the hour will inevitably 
relax his energies when the foreman turns his back, and a 
good deal of time will be wasted. Unfortunately, however, 
every employer has to expect this sort of thing on outside 
work unless he can afford to keep a trustworthy foreman 
on almost every job.—D. J 


Question No. 624.—I wish to construct a transformer, the primary 
voltage of which is 2 000, and the secondary 25 volts, frequency 
60. It is imperative that the secondary circuit consists of one 
turn only. this be done? Give particulars of design. 

Best Answer to No. 624 (awarded 10s.).—Transformers 
have been built for welding purposes having the secondary 
consisting of but ore turn. The output in special 
cases has been as high as 10,000 to 20,000 amperes, but 
at a very low ie de about five volts. Incidentally, it 
may be mentioned that the Johnson Electric Traction Com- 
pany, of America, employ special transformers for welding 
the joints of tramrails in position, the output of the 
transformer being 25,000 amperes at five to seven volts. 

In all these special cases the transformers cannot be 
designed with anything approaching a fair efficiency, and 
the “specific” weight—i.e, weight per kilowatt—is also 
excessive when compared witb transformers for ordin 
work. Before referring to formul», it will be well 
to consider the relations existing when а transformer 
is unloaded and when it is loaded. A transformer 
is analogous to a continuous-current shunt motor in 
operation. In a shunt motor, when running unloaded, the 
back E.M.F. generated in the armature is practically equal 
to the voltage of supply, and the small current taken by 
the armature can be divided into two portions—vis., one 
psrt being absorbed by the friction of the bearings and 
brushes, and the other part being absorbed in the armature 
core (called the “core loss " current). The energy absorbed 
by the core is made up of (1) the “eddy-current loss" and 
(2) the “ hysteresis loss," When the motor is loaded the 
back E.M.F. falls, on account of the “drop” due to 
armature resistance, and a current is drawn in corre- 
sponding to the load. With a transformer the case is very 
similar. When the secondary is on open circuit the 
primary acts as a choking coil, and the back K.M.F. 
induced is practically equal to the supply volts, the small 
current taken by the transformer, called the “magnetising” 
current, under these conditions being required for carrying 
the iron through the magnetic cycles. This current is 
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90deg. out of phase with the E. M. F., and performs no 
work, so that it is frequently called a wattless " current. 
It will therefore be seen that the magnitude of this current 
is the function on which the “ all-day " efficiency depends. 
It will be convenient here to give the general formula 
connecting the E.M.F. with the flux, turns, and periodicity. 
A formula which the writer has found to be very con- 
venient is the following : 
E=4.f.T.N.Mx10-°; 
where E is the effective voltage generated (in volts) ; 
T the number of turns ; 
N the periodicity in cycles per second ; 
M the flux simultaneously linked with each of the 
T turns ; and 
f a constant, called the “form factor.” 
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Fic. 1. 
In transformers the relation between the voltage and 
flux is dependent on the wave-form of the applied E. M. F, 


and this involves the use of the term “form factor.”* This 
may be defined to be the ratio of the square root of the 
mean of the squares of ће equi-spaced ordinates of a curve 
to the true mean value of the equi-spaced ordinates ; or, 


form factor (f) D (root mean square) 


In the case of а rectangular wave the R.M.S. value, the 
T.M. value, and the maximum value are equal, and the 
form factor is unity. For a sine wave of E. M. F. the form 
factor is 1:11, and the value is higher for peaked waves. 
It will thus be seen that the form of the E.M.F. wave is 
of importance in transformer work. For practical purposes 
it is convenient to assume the siue wave for the E.M.F. 
curve, and the above formula thus becomes 


E= d. ad TNMx10-75 


Applying this formula, we find that the E.M F. gene- 
rated by an alternating flux, M, having a periodicity of 
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Fic. 2. 


N oyoles per second will be E= 444 TN Mx 10-8 in the 
primary, and E, 4:44 T, N Mx10^ in the secondary, 
since the same flux, M, is linked with both the primary and 
secondary turns (T = primary turns and T, = secondary 
turns) By dividing the former equation by the latter, 
E F ratio of transformation. Thus the 

1 


primary voltage is given at 2,000, the secondary at 25, and 
the secondary turns as 1, and hence the primary turns 
must equal 80. The flux to be generated in the core can 


* This term is due to Piof. J. A. Fleming. See '' The Alterpate- 
Current Transformer,” vol. i., second edition, p. 583, 


we have 


now be determined. Inserting the values for E, T, and N, 
we have 
2,000 = 4 44 x 80 x 60 x M x 1075, 


2,000 x 10 g. А 
сад x 80x 0 nen 

Reference may now be made to the curves given in 
Figs. 1, 2, 5, and 4. Fig. 1 gives the saturation curve for 
sheet iron plotted to suit the requirements of transformer 
calculations. Curve A was obtained after punching, and 
Curve B after subsequent annealing. In the calculations 
below Curve B will be used. Fig. 2 gives curves showing 
the eddy-current loss in sheet iron at different densities, 


whence M = 


Volt» per turn per 44. in. of /ron 
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and shows clearly the effect of the thickness of the iron 
A thickness of 0°014in. is generally adopted for transformer 
work. The eddy-current oases can be calculated from the 
following formula :* | 
W=15 x # x № x Bx 10 10; 

in which W = watts per pound at Odeg. C. ; 

¢ = thickness of sheet in inches ; 

N = periodicity in cycles per second; 

B = density in lines per square inch. 
The loss decreases ‘5 per cent. per degree Centigrade 
increase of temperature. The formula holds for iron, 
having a weight of 0:282lb. per cubic inch and a specific 
resistance of 10 microhms per centimetre cube at Odeg. C. 
Fig. 3 is, however, to be preferred for transformer calcula- 
tions, and corresponds to a thickness of 0:0141п., such as 
is used for transformer work. In Fig. 4 is given a curve 
showing the hysteresis loss in transformer sheet iron at 
different densities. The curve is plotted for a periodicity 
of 100 cycles, but the loss at different cycles can easily be 
obtained, since it is directly proportional to the number of 
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cycles per second such as occur in ordinary practice. The 
arrangement adopted in Fig. 1 of plotting the etising 
force in ampere-turns per inch of magnetic length has been 
found to be extremely convenient, as the ampere-turns 
required at a given density can be at once obtained by 
multiplying the value obtained from the curve by the 
length of magnetic path in inches. It will be seen from 
the curve that as the density is increased, not only does 
the magnetising force rapidly increase, but also the hysteresis 
and eddy-current losses. 


For thicknesses greater than 0°025їп. magnetic screening affects 
the result obtained by this formula, | 
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In Fig. 5 are given sketches showing a suggested arrange- 
ment of the core and coils, the writer preferring this arrange- 
ment on account of the better facilities for insulation. No 
mention is made in the question of the capacity of the trans- 
former, and for an illustration of the methods of calculation 
given below we will consider a transformer of 20 kw. 
capacity. As stated above, 9:4 megalines have to be 
generated in the core. At a density of 30 kilolines per 
square uon the net section of iron required will be 
9'4 x1 


50 x 
kilolines the net section required = 


= 313 square inches; and at a density of 40 


9:4 x 109 
| 40 x 103 
inches. It will be seen that, on account of the few turns in 
the primary, the amount of iron required is considerable. 
We will consider that the core of the present transformer 
is to be worked at а density of 40 kilolines per square inch, 
and that the net depth of the stampings is 30in. The 
gross length, I, will be about 10 per cent. in excess of this 
value—viz., 53in.—allowing for insulation between stamp- 
ings. The thickness of the latter should be about 0°014in. 


= 252 square 


OAMMR 


Derail of 
Qrrangemcat 


eile 


Fie. 5. 
The width of iron required beyond the coils (a, Fig. 4) 


will be 282 
30 * 2 


2tin. x 2 fin., and the mean length of magnetic path will be 

2{2 ve +3°9) +2 (2'125 +3 9)} =49 Tin. At a density of 

40 kilolines per square inch, 5°5 ampere-turns of magneto- 

motive force are required per inch length of magnetic path. 
', required ampere-turns = 49:7 x 5:5 = 218. 

There are 80 turns, and, therefore, à maximum current 


fo 277 amperes isrequired. The R.M.S value of 


80 
a7 и 
this current = Wii 1:93 amperes. We will next estimate 


= din. The openings for the coils may be 


the core loss component of this “ magnetising " current. 
Weight of sheet iron = 194 x 30 x `282 = 1, 640lb. 
(282 being the weight in pounds of a cubic inch of sheet iron). 
At 60 cycles and 40 kilolines the curve in Fig. 4 shows 
that there will be a hysteresis loss of 1 x'6='6 watts per 
pound of iron. For estimating the eddy-current loss Fig. 3 
may be used. Volts per turn per square inch of iron cross- 
2000  ,. Р 
шоо 0:18. From Fig. 5 the eddy-current 
loss corresponding to this value is 062 watt per pound. 


section = 


Consequently, hysteresis and eddy-current loss will be 
0:6 + 0°62 = 1:22 watts per pound. Total iron loss 
= 1,640 x 1:22 = 2,000 watts. Core loss component of 


magnetising current = 277 = '71 R. M. S. amperes. This 
current is 90deg. out of phase with the current for 
magnetising, and hence resultant “leakage” current 
= (1-93)? + (0°71)? = 2:05 amperes. This is the current 
taken by the primary of the transformer on open circuit, 
and hence the name leakage current. The current density 
in the primary may be taken as 1,000 amperes per square 
inch, thus the section of wire-':012 square inch, which 
corresponds to No. 10 S. W. G. The wire should have 
a triple cotton covering (the external diameter being 
144in.), and should be wound in two coils of 40 turns 
each, as shown in Fig. 5, being arranged in 10 layers, 
each of four turns. Tue wire should be treated with 
shellac, and at every second layer a strip of shellaced 
linen should be inserted. Each coil when wound should 
be served with tape of about 00 7in. thick, half overlapped 
and dipped in varnish and baked, and the operation 
repeated The current density in the secondary may be 
800 amperes per square inch, the section of copper required 
being about ‘8 square inch (the output on the secondary 
being about 650 amperes at full load). The conductor 
should consist of copper strip of lin. x ‘lin. section, eight 
of these being in parallel, forming one turn (as shown in 
Fig.5). This arrangement is to minimise the eddy-current 
loss in the conductors, which would be excessive otherwise. 
Each strip should be varnished and the whole served with 
one layer of tape, eimilar to the primary coils. The insula- 
tion between coils and core may consist of Lin. fibre, and 
this may also be inserted between the primary and secondary 
eoils. 'The low density in the conductors is to limit the 
temperature rise to ordinary values. 

It will be seen that such а transformer is very weighty 
eompared with ordinary transformers, and, further, the 
efficiency is also low—only about 75 to 80 per cent at full 
load. This is on account of the very few turns in the 
primary, due to the secondary consisting of but one turn. 
The above example is not intended to be taken as a practical 
ease, but to illustrate the principles embodied in the caleula- 
tions, and to bring out one great point in transformer work, 
that the greater the number of turns in the primary the 
more efficient the transformer can be designed.— A. D. 

Answer to No. 624 (awarded "1з. 6d.).—The stipulation 
that the secondary winding shall consist of one turn only 
is one that will make the design quite unusual for trans- 
formers of small or moderate power, and one that will 
cause either high first cost or low efficiency or both, but 
it can be done, and the mere designing part is not et all 
difficult. We are given the voltage and the frequency, 
and since one turn of wire must have 25 volts generated 
in it, we can at once determine the total flux or magnetic 
induction that must be reached in the iron core from the 
formula, 


In this formula а sine-shaped wave is assumed. 
N = maximum flux or magnetic induction per square 
centimetre ; 
A = cross-section of iron core in square centimetres ; 
n = frequency ; 
e = EM F. per turn (virtual). 


8 
NA-.29:10 ..9s6 x 104 
J. т. 60 
If N has the normal value in transformer working of 
5,000, the cross-section of the iron core must be not less than 


9,569,000 > 1,870 square centimetres = 290 square inches, 


5,000 
while if the working flux density is raised to the high 
value 10,000, the iron cross-section would still be 145 
square inches. 

So far we have not needed to consider the power of the 
transformer at all; the calculation above is quite iade- 
pendent of the power, and it is now seen why the expense 
and inefficiency are greater the smaller the power of the 
transformer, For unless the dimensions of the core differ 


Hence 
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enormously from the ordinary, its weight will be excessive 
and the hysteresis loss very great. Of course the power 
for which the transformer is required must be known 
before proceeding further with the design, and as nothing 
is said about this in the question, we will assume it to be 
10 kw. for our example, but will so consider the reasons 
for the points in our design as we proceed that they may 
form directions for the design of a transformer of any 
other power. 

As we are quite in ignorance concerning the purpose for 
which the transformer is required, we are unable to judge 
of the relative importance of lowness of first cost and 
efficiency ; we will assume that the efficiency is unimportant, 
so that a maximum induction value of 10,000 lines per 
square centimetre will not be too high, the iron cross- 
section being then 145 square inches, as stated above. The 
shell type of transformer will be the most suitable, as the 
iron needs a relatively large radiating surface in comparison 
with its mass, on account of the high induction and con- 
sequent large hysteresis loss. From consideration of the 
cooling capacity of the transformer, we sse that the peri- 
meter of the dises of the core should be large compared 
with the material in them, but the path of the magnetic 
lines must also be short, as this will both save iron and 
iron losses. We must then make the inside dimensions of 
the dise very small and then keep down the outside 
dimensions as low as we can without making the length of 
the transformer too unwieldy. 

Suppose we take wire of gauge 14 for the 200-volt 
winding, which has to carry five amperes when the input 
equals 10 kw., the area of cross-section of 80 of these 
wires is 4 square inch, and allowing & square inch for its 
insulation, which must be of good quality, we find that 
one square inch of space is sufficient for the primary 
winding. А similar allowance will be ample for the 
secondary, which will consist of а single turn of strip. 
A hole, therefore, 1lin. square will give sufficient 
room for the two windings and their insulation. 
Let us make the disc 54in. square with the corners 
sheared off во as to me & minimum width of 
anagnetio path of 2in.; the length of the transformer will 


be then 145 The allow- 
2x2 


ance of 25 per oent. is for insulation between the discs. 
The discs should be of the thinnest transformer iron pro- 
curable, as otherwise the eddy-current losses will be great 


inches -- 25 per cent., or 45in. 


owing to the high induction. A sketch of the cross-section 
of the transformer is given herewith. If we know the 
magnetic quality of the iron as regards hysteresis and 
permeability, we may calculate the iron loss and the 
magnetising current as below. Area of each disc 
= 2525 square inches. The volume of iron in the core 
equals twice this multiplied by the length (net iron) of the 
transformer = 50:5 x 36 = 1,820 cubic inches, and the 


1,820 _ 505. 


weight in pounds = 55 
Suppose we know the hysteresis loss in watts per pound 
is 5 for B maximum = 4,000, and frequency 100, then, 


by raising B from 4,000 to 10,000, we increase the 


1'6 
Е (2.5) e, accord- 
4,000 
ing to the well-known Steinmetz rule, and the decrease of 
frequency diminishes the loss in direct proportion, so that 
the total iron loss is 


505 x 5 x 2:519 x 6 = 655 watts. 
To calculate the кыша current we must know the 
I 


magnetising force, H, required to produce a flux of 
B = 10,000. Suppose H must be six C.G.S. units. 


hysteresis loss in the ratio of ( 


Now H = is ampere-turns per centimetre. | 


The mean length of magnetic path is about 12in., or 


50cm. Hence turns of primary per centimetre 
= 30 ‚ and magnetising current is 


10 30 
т ео 1:8 amperes. | 

In conclusion, let us emphasise the point that in a small- 
power transformer, where the turns are limited, the ratio of 
copper to iron may be rendered normal by making the 
copper circuit very long and the path of the magnetic lines 
very short. The mechanical design suffers, of course, 
accordingly.—SUPERHEAT. 


Answer to No. 624 (awarded 58.).—Theoretically a trans- 
former could be constructed to comply with the particulars 
given in the above question, but in actual practice an 
excessive sectional area of iron would be required to carry 
the flux, as is shown later. Fig.1 shows the general design 
of a transformer used for ele ctric welding purposes, in 
which the secondary coil consists of one turn only of copper 
strip and arranged concentrically with the primary coil. 
Over the primary and secondary coils is wound a lar 
number of soft iron wires, W, spaces being left at A and 
to bring the ends of the coil out to the terminal board. 
This type' of trangformer is usually arranged for working on 
600 to 1,200 volt mains at 60 to 100 cycles, the secondary 
giving out about 12,000 amperes and 1 volt, as for welding 
purposes very large currents are required at a low voltage. 
Now consider a transformer of this type working on 1,000- 
volt cireuit at 100 cycles, and the secondary giving out 
10,000 amperes at one volt. In this case the secondary 
consists of one turn, and consequently the primary of about 


H x 


1,000 turns. Then the maximum flux can be obtained 
from the following formula : 


E.M.F. x 22 x 109 - C.G S. units. 
Turns x cycles 


Therefore, total flux equals 220,000 C.G.S. units, and to 
carry this flux six square inches sectional area of iron will 
be required in the core of the transformer от for а 
density of 36,500: C. G. S. units рег square inch). 

In the transformer required by J. G.“ the secondary 
consists of one turn only and the primary of 80 turns to 
suit the required voltages, and with the primary workin 
on 2,000 volta at 60 cycles the flux will be 9,200,000 C.G.S. 
units by the above formula, and working at the same 
density in the iron as above, 250 square inches sectional 
area will be required in the core. From these figures it is 
quite evident without further proof that it is impossible to 
build a small transformer to suit the voltages required if 
only one turn is used for the secondary coil. On very 
large transformers of 400 kw. and above it would be pos- 
sible, owing to the large quantity of iron required, as the 
рошагу and secondary coils would be of considerable 
8156.—. 0 * 
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THE ELECTRICAL STANDARDS. 


In our leading article for Sept. 4 this year we referred 
to the work which the electrical section of the Engineering 
Standards Committee had almost completed in connection 
with the fixing of definite standards for electric supply 
voltages and for the frequencies of alternate-carrent supply 
systems. Їп this issue we are able to give the conclusions 
of this committee, and also a statement of the procedure 
by which the committee arrived at these conclusions. The 
procedure is perhaps quite as important as the conclusions, 
in that it has given every opportunity for those whom the 
conclusion will affect to express their opinions on the 
matter. In the first place, the sub-committee of the 
electrical section dealing with generators, motors, and 
transformers is composed of fourteen gentlemen who collec- 
tively represent the bulk of the interests involved. Thus 
the War Office, the Admiralty, and the Crown Agents 
for the Colonies were all represented, and although there 
was no direct representative from the Incorporated 
Municipal Electrical Association, Mr. C. H Wordingham 
could be relied upon to give voice to the views of the 
central-station engineer. The sub-committee having made 
up its preliminary conclusions on the points before it, then 
circulated these throughout the country, so that all the 
leading manufacturers, consulting engineers, and users of 
motors had full opportunity of expressing their opinions 
on the proposed standards. It is gratifying to know that 
the replies received were unanimously in favour of the 
recommendation now before us. The full report of the 
sub-committee is yet to be published, but from the state- 
ment published in the present issue we gather that 
they considered the question before them on the 
general idea that the standards adopted should conform, 
as nearly as possible, to present conditions wherever 
possible, and that they should be selected with a view 
to enable manufacturers to meet most economically the 
demand for electrical accessories, such as motors, lampe, 
etc. In consequence, the conclusions of the committee as 
far as standard pressures for direct-current supply are 
concerned, are arrived at by taking approximately the 
means of the various pressures now in use. Thus we get, 
as standard pressures, 110, 220, and 440 volte. As the 
committee point out, electric motor “ carcases built for these 
standard pressures could be utilised for pressures 10 per 
cent. above or below the suggested standards without 
any alteration whatever in the castings or mechanical com- 
ponents, by merely altering the windings and excitation.’ 
In fact, it will be found that manufacturers have already 
gone even beyond the stage which the committee think is 
possible, and have made the same motors do for 10 per 
cent. variations of voltage without any alterations in the 
windings. In consequence, the engineer requiring a motor 
for, say, 200 or 240 volts, really gets, not the best motor 
for this voltage, but a 220-volt motor, and. he has to put up 
in consequence with any inefficiencies involved by the 
change. In many instances the increase in the losses is 
very considerable, and satisfactory working is prejudiced. 
We know of one candid manufacturer of electrical motors 
who had done a considerable business with one supply com 
pany, and who received complaints as to the overheating of 
these motors. His reply to the complaint was that his motors 
were quite satisfactory for the voltage for which they were 
wound, and that the heating was due to the supply voltage 
being an abnormal one. He added that he could not 
give the very prompt deliveries demanded unless he could 
wind standard motors for stock. We trust that the 
standards now fixed will be adopted without exception for 
all new work undertaken, and that any consulting engineer 
who wishes to show his extreme care in detail by saving a 


THE ELECTRICAL ENGINEER, OCTOBER 80, 1908. 655 


few hundreds of pounds in his mains by using 240 volte 
instead of 220 will be restrained by the Board of Trade. In 
our leader of Sept. @ we suggested that the Board of Trade 
bad full power to do this, as vhe declared pressure of 
supply has under the Electric Lighting Acts to be sub- 
mitted to them for approval. They hence can assist 
more largely than any other authority towards securing 
the adoption of these standard pressures in all new work. 
It is to be hoped that this will be done, especially as 
the Board of Trade has been consulted in the matter, 
and has approved of the standards fixed by the committee. 
Another point which should restrain engineers and con- 
tractors from departing for trivial reasons from these 
standards, is that they have been determined by an 
Eogineering Standards Committee which is organised 
conjointly by all the engineering institutions in this 
country. If for a few years this course of keeping all now 
work to the standards is pursued, it will then be possible 
for electric plant manufacturers to assist in the matter. 
This assistance would come from the fact that they will be 
able, in consequence of the very large demand, to supply 
accessories for standard voltages and frequencies at con- 
siderably lower prices than they will be compelled to 
charge for non standard articles. 


CORRESPONDENCE. 


** One man’s word is no man's word, 
Justice needs that both be heard.” 


REVIEW OF “PRACTICAL NOTES ON ELECTRIC 
MAINS.” 


Sin, —As you have opened this matter for discussion, I 
am probably not out of place in having something to say 
thereon. Presuming that I am the author of this book 
reviewed in your last issue (I вау “ presuming,” as I cannot 
claim the initial “ В”), I should first of all like to tender 
my thanks to my reviewer for the praise he has given me. 

Seeing that my reviewer has not stated his name, I 
caunot attempt to discuss his point technically, and even 
if he had given his name I would not promise to do so; 
but I can assure him that about some of the pointe he has 
raised there can be no “opinion,” an opinion being at the 
best а very poor thing—merely a belief, and not something 
that one “knows” absolutely and finally; and that I do 
"know" that in many cases he is absolutely wrong, and I 
vn leave others, who, perhaps, are not experte," to tell 

m 80. 

Having read through his remarks, two questions came to 
my mind—viz., “What is an expert?” and “Ів my reviewer 
an expert at electrical distribution or at reviewing?” I 
consulted a dictionary about the first, but to the second I 
have obtained no decided answer; yet he written & 
good review. My mental remarks on reading his commente 
were such as: Oh! Indeed! Well, you would not serve my 
cables во! etc. And having had the aid of the dictionary, 
and seeing that I bring 18 years’ experience to bear, I also 
will take the title of expert. I make these remarks, 
because when writing the MS. for this book I had the 
honest intention of helping those starting, and leat these 
should think that because my reviewer is an “ expert,” and 
says “this is so and “that is so," his remarks are final 
and infallible. 

My reviewer sums up the whole thing when he says 
“Mr. Lee is a man with opinions of his own, and is not 
afraid to tilt against the fetishes of standard practice." 
I have called myself an expert, but certainly not one to 
expound the rules of “standard practice.” To what does 
“ standard practice lead us? To all sorts of curious things 
for example, shorts, wet cable ends, cables which will not 
stand pressure tests, low I.R. figures, and, finally, new net- 
works rotten in, say, five years. Allow me to implore 
young cable engineers to keep away from “standard 
practice” and tomato cans”—such things lead England 
to contemplate “ fiscal problems " and the like. 


There is just one point on which I will remark, and that 
is the one bearing on the thickness of insulation wall neces- 
sary to withatand mechanical strains. This figure I thought 
I had given as gin. (few men outside a cable factory know 
anything about “ mils”), and, of course, does not — | 
to cables for internal wiring. As far as I am concerned 
this fi can remain at $in., in spite of the C.M.A.— 
possibly a most useful body—to itself. 

In writing а book such as the one reviewed, the state- 
ments are apt to be misleading by their very baldness, 
simply because most readers—as evidently my reviewer— 
will not have the same attendant convoy of thoughte which 
the writer had. The reviewer is, however, quite right in 
his supposition that the book was written in odd moments. 
I may say it was written under great pressure, and some 
of it at times when the writer should have been in bed, 
and the proofs were looked tbrough often while at meals, 
Thus there are sure to be errors, but I will here remark 
that if I have made a definite statement that is not an 
evident error, I have had ocular proof that such is the case, 
and I have been able to follow the cause through to a 
legitimate end. | 

As to my reviewers suggestion that I should take to 
motorcar driving, I may tell him that since the M.S. was 
written I have done many hundreds of miles in motor- 
cars, but even in this I so depart from rules of “ general 
practice " that I do not admit accidente. 

However, to conclude, let me again thank my reviewer, 
and ask the starters in our profession to steer clear of 
* general practice, but to think and know for themselves, 
and meanwhile, Sir, to adopt your suggestion to discuss 
these things.— Yours, etc., L. R. LEE. 

Manchester, Oct. 26, 1903. 


INDEPENDENT TELEPHONY. 


Sır, —In reply to “R. M.’s” letter in your issue of the 
23rd inst., we must say at the outset that our articles are 
being written from a practical point of view. What we 
cannot understand is why “К. М.” did not make his 
imaginary exchange increase from 800 subscribers to eight 
millions. There is nothing like doing a thing well. We 
have never heard or known of an exchange rapidly 
increasing from 800 to 6,000 lines, and, therefore, from 
a practical point of view, cannot see the utility of 
imagining such a thing. “К. М.” also pointe out that it 
is impossible to extend a board by fitting in multiple 
jacks unless they aro wired, and wiring involves labour, 
and think it only fair this should be pointed out. То whom 
is he pointing it out? Surely he does not think that 2s. 
represents the price of a multiple jack alone, or £2 
strip of 20, or perhaps “R. M. is not acquainted with 
such practical facts as the price of jacks and cables. In 
conclusion, we should like to add that, considering the: 
present state of the telephone question, we think genuino: 
correspondents should have the courage to sign their names. 
in full and also the company they are employed by, so: 
that we may have the pleasure of knowing to whom we 
are replying. In future we shall not trouble to reply to 
anonymous effusions.— Yours, etc., 

Southsea, Oct. 23, 1903. GARDNER AND HOLME. 


WATER-LEVEL INDICATOR. 


SiR,—Permit me to point out that the water-level 
indicator described and illustrated at p. 623 of your 
current issue is practically the same as that invented by me 
in 1878, and in that year submitted to the Admiralty. 

The provisional specification, No. 1,748 of 1878, may be 
seen at the Patent Office Library.— Yours, etc., 

London, S.E., Oct. 28, 1903. C. E. KELWAY. 


ELECTRICAL STANDARDS FOR DIRECT-CURRENT 
PRESSURES AND ALTERNATE - CURRENT 
FREQUENCIES. 

The Engineering Standards Committee, organised jointly 
by the Institution of Civil Engineers, nstitation of 
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Mechanical Engineers, Institution of Naval Architects, 
Iron and Steel Institute, and Institution of Electrical Eugi- 
neers, has recently considered а report from the Electrical 
Standards Sub-Committee on the above question. The 
importance of the decisions arrived at will depend on the 
spirit in which they are received by the electrical industry, 
and we trust that consulting engineers and manufacturers 
will unite together to make these standards the only ones 
to which they will work when laying down new installations. 
The report of the sub-committee reads as follows : 

* The standardisation of electrical pressures апа 
frequencies was tbe first portion of the important work 
entrusted to the sub-committee on generators, motors, 
and transformers by the Electrical Plant Committee. The 
sub-committee consists of the following gentlemen : Colonel 
К. E. Crompton, C.B., chairman; Colonel Н. C. Holden, 
R.A., and Captain А. Н. Dumaresq, R.E., representing the 
War Office; Commander G. L. Selater, R.N., and L. J. 
Steele, Esq., representing the Admiralty ; Llewellyn Preece, 
Esq., representing the Crown Agents for the Colonies; 
Dr. К. T. Glazebrook, representing the National Physical 
Laboratory ; В. Н. Antill, Esq., and W. B. Esson, Esq., 
nominated by the Electrical Engineers’ Plant Manufacturers’ 
Association; A. C. Eborall, Esq., S. Z. de Ferranti, Esq , 
Robert Hammond, Esq., Captain Н. R. Sankey, C. H. 
bd Aur pun Esq., Leslie S. Robertson, Esq., secretary ; 
C. Le Maistre, Esq., electrical assistant seeretary. 

“Atan early stage in their deliberations the sub-committee 
decided that the most advantageous metod of approaching 
this problem, beset at it is with so many difficulties, would 
be from the point of view of those most affected —namely, 
the users of lamps and of motors for power purposes. It 
was therefore agreed that the standard pressures to be 
suggested should be measured at the consumers’ terminals 
as settled by Act of 1899. At the present time there exists 
many different pressures declared by the various lighting 
and power authorities. In view of the great desirability 
of obviating this unsatisfactery state of affairs, it was 
deemed advisable to suggest the minimum number of 
standard pressures which would best meet present com- 
mercial requirements, and at the same time utilise 
to the fullest extent the consumers' existing appliances. 
After careful consideration, it became evident to the sub- 
committee that the direct-current pressures of 110, 220, 
440, and 500 volts would best meet the requirements, 
because carcases bailt for these standard pressures could be 
utilised for pressures 10 per cent. above or below the 
suggested standards without any alteration whatever in the 


castings or mechanical componente, by merely altering the 


windings and excitation. It is to be hoped that now these 
direct-current pressures have been fixed as standards by 
the committee, they will in future be universally adopted 
by the engineers advising corporations and others distribut- 
ing electrical energy. In course of time the benefits to 
the electrical industry at large, which will certainly follow 
the adoption of these standard pressures, must become more 
and more apparent. 

“A circular was drafted embodying the suggestions of 


the sub-committee, and this was submitted, first to the 
manufacturers for their consideration, and secondly to the 


leading consulting engineers and users of motors. The 
information so courteously placed at the disposal of the 
sub-committee by the consulting engineers and manufac- 
turers was most carefully weighed and considered by the 


sub-committee, and certain definite conclusions were arrived . 


at, the circular being sent, in the first instance, to the 
manufacturers, as they were the people most directly 
interested. Replies were received from all the leading 
firms, who expressed themselves unanimously in favour of 
the recommendations of the sub-committee. The consult- 
ing engineers similarly gave their adherence to the pro- 
posals of the sub-committee. Before coming to their final 
decision, the sub-committee on generators, motors, and 
transformers conferred with the sub-committee on elec- 
trical tramways, of which A. P. Trotter, Esq., is chairman, 
and a joint meeting took place, with the result that the 
pressure of 500 volts, which most concerned the latter 
sub-committee, was agreed to, and in addition to the 
pressures already agreed to 600 volts was decided upon as 
the standard pressure for electrical railways. 


“The question of the adoption of standard frequencies, 
although of equal importance with that of standard 
ressures, was not surrounded with the same difficulties. 
t was, however, deemed advisable to fix upon the standard 
frequencies at the earliest possible stage of the work, as no 
progress could be made in the standardisation of prime 
movers for driving alternate-current machinery until such 
time as the frequencies had been settled upon. On this 
question there appeared to be a great preponderance in favour 
of frequencies of 25 and 50. The only point upon which 
any serious difference of opinion appeared to exist was the 
advisability of the adoption of a third frequency of 40 or 
42, to enable rotary converters to be used to the fullest 
advantage. All the arguments in favour of this third 
frequency were fully discussed, but after carefully weighing 
the pros and cons. the sub-committee decided not to recom- 
mend the adoption of more than two frequencies—namely, 
25 and 50. The recommendations of the sub-committee 
were then submitted to the Electrica] Plant Committee, the 
Publication Committee, the Main Committee, and tbe Board of 
Trade for their approval. This having been obtained, it was 
deemed advisable, in the interests of the electrical industry 
of the country, that the findings on the questions of direct- 
current pressures and frequencies should be published at an 
early date, without waiting for the completion of the entire 
report to be issued at a later date. 
“The following are the resolutions on standard direct- 
current pressures and standard frequencies : 


' 1, That the standard direct-current pressures, measured 


at the consumers’ terminals, be 110, 220, 440, 500 volts. 


“2. That the standard direct-current pressures, measured 
at the terminals of the motors, be: for tramways, 500 volts ; 
for railways, 600 volte. 

“3. That 25 periods per second be the standard frequency 
for (a) systems involving conversion to direct current by 
means of rotary converters; (b) large power schemes over 
long distances; (c) three-phase railway work, where motor 
gearing and the inductive drop on the track rail have to 
be considered. 

“4, That 50 periods per second be the standard frequency 
for (а) mixed power and lighting on town supply mains ; 
(^) ordinary factory power plant; (c) all medium size power 
plant where rotary converters are not employed.” 


SOME NOTES ON STEAM TURBO-ELECTRIC 
GENERATING PLANTS.* 
BY GEO. WILKINSON (MEMBER). 


Almost since the first power station was established in this country, 
in 1889, under provisional order for the supply of electricity for lightin 
and power purposes, turbo-electric generating plants have been employ 
in the generating station. The share they have taken in the work of 
public electricity supply has not been large, but it has shown a steady 
and healthy growth. Until recent times an opinion prevailed in many 
quarters that generators of this class were to be tolerated only in places 
and under conditions where no other plant could be employed, that the 
capacity of steam-turbines in the way of steam consumption was 
unapproached by any other class of plant, and that with use they 
went from bad to worse in this respect ; grave doubts were also enter- 
tained ds to the mechanical and electrical stability of electric gene- 
ratore running at the high speeds which are inherent in the steam- 
turbine. How far these suppositions have been justified by past 
experience and practice it does not come within the province of this 

aper to show, but it is becoming generally recognised that where con- 
donnus water is available the steam turbo-generator has to-da 
established а record for reliability, efficiency, and durability, whic 
constitute it a formidable rival to all generating plant in which recipro- 
cating engines are employed, be they slow, medium, or high speed. 

On April 23, 1884, the Hon. Charles А. Parsons tiled his first appli- 
cations for letters patent for turbine engines; one of these patents is 
entitled Improvements in Rotary Motors actuated by Elastic Fluid 
Pressure, etc.," and the specification sets forth many of the eesentia 
details to the construction of a successful and economical turbine 
engine, such as devices for reducing cost of construotion, for preventing 
vibration, for drawing off leaking steam, and for providing efficient 
lubrication ; this attention to details has always been a feature in the 
Parsons turbine, and has promoted in no small degree the immense 
success of the present-day turbo generator. Mr. Parsons's original 

atent rights having expired, the way has been opened for the manu- 
facture ot steam-turbines by other engineers, and already such eminent 
firms as Messrs. Willans and Robinson, the Brush Engineering Com- 
pany, the Westinghouse Company, and the British Thomson-Houston 
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Company, have commenced to manufacture stcam turbo- electric 
generators, while Messrs, Greenwood and Batley, of this city, have for 
years made and supplied turbo-generators of the De Laval type. 

To describe in detail the plants made by these firms is beyond the 
scope of this paper, and I purpose to note some of their leading 
charaote.istics only, devoting the remainder of the paper to remarks 
and suggestions based on my own experience, in the hope that they 
may be of service to some members of the Institution and form the 
basis for a useful and instructive discussion. 

The De Laval Turbine.— About 1882 Dr. Gustav de Laval invented 
a reaction turbine originally constructed for direct driving of milk 
separators. The driving wheel was а pipe bent in S form, to which 
steam was admitted through a stuffing box in the centre, where the shaft 
wasalso fixed. The steam issued from the open ends of the pipe, thus 
driving theengine round. Steam-turbine engines of this simple type are, 
L believe, stil! working, but they are obviously crude and uneconomical. 
їп the modern construótion of the De Laval the steam is blown 
divergent from stationary nozzles, where expansion takes place, against 
wanes or buckets fixed in the circumference of a wheel, and the steam 
thus impinging on the vanes drives the wheel round and causes it to 
rotate at high velocity. There is only one row of buckets or vanes on the 
wheel upon which the steam delivers moat of its energy, and is afterwards 
exhausted either to the atmosphere or to a condenser in the ordinary way. 
The steam-nozzles are placed in very close proximity to the vanes of 
the turbine wheel, the clearance being only 2mm., and рен 
there is practically no loss of velocity between the steam jets leaving 
the nozzles, and entering the vanes of the turbine wheel. The peri- 
pheral velocity of the wheel in the largest De Laval turbines does not 
exceed 1,380ft. per second, while steam expanded from 15010. pressure 
into a 28in. vacuum can attain a velocity of over 4,000ft. per second, 
thus the wheel falls far short of the theoretical economical speed. The 
turbine wheel is adapted by an ingenious construction and method of 
suspension to operate at a very high peripheral velocity, and the speed 
is reduced and made available for dynamo driving by very perfectly 
made spiral cut gears, which effect a 1C to 1 speed reduction. The 
dynamo armature is direct coupled to the gear-wheel shaft of the 
turbine. The larger sizes of turbine-dynamos have two armatures, во 
as to obtain a better distribution and balance in the turning effort. 
Two sets of field magnets are provided, and the armatures can be 
coupled either parallel or in series, or the machines can work direct 
on а threo-wire system of distribution. The speed is maintained 
constant by an exceedingly ingenious and compact centrifugal governor 
mounted on the slower.running gear wheel, which controls & double- 
seated valve on the steam admission. The following table shows the 
high efficiency obtained with the De Laval generators. They are, 
however, made up to 300 h.p. only, which is too small a unit for 
most public eleotricity supply statione, and, so far as I am aware, 
only direct-current gonerators are supplied with these turbines. 


TABLE І. —Eesults of Tests with De Laval Stexm Turbo-Generators at 


Different Loada. 
i ин | 
0 r Lbs. of 
: - : Vacuum No. of : 
Turbine admission; | Output steam per 
machine. stea inches ig MALE in kw. | kilowatt Remarks. 
Lbs, рег mercury. open. | hour, 
зд. in. | | 
50-b. p. turbine. 1158 | 263 | 6 | 370. 328 | Work 
dynamo. 1158 | 263 5 | 301, 359 | for con- 
The test made| 93.9 | 269 | 4 | 187| 372 | densing 
in April 1895.) 74:0 21:5 5 9:5 Ls included. 
| bs. 
steam pe 
b.h.p. | b.h.p. 
* M * ` 
150-h. p. 115-8 20 4 7 163:0 176 Work 
T 116°9 25'9 6 1584 | 182 | 
-turbine | 1138 | 262 | 5 114-5 | 179 | forcon- 
dynamo, : f . { densing 
The trial made 3143 | 265 | 4 | 883| 187 
in Nov 1897 112 ˙4 21:0 | 3 64:1 | 19:0 in sluded 
uu 2L Tar os QVIS 
. 126°6 26 98 8 337 45 15:68 | 
300. Pp. | 1964 . 96:90 | 7 293.7 1576 | Work 
| turbine- 1250 2724 6 249'1 | 15°92 | for con- 
dynamo. 125:0 27 •62 4 162:7 , 16°25 , densing 
The test made 1250 | 21:91 5 1189. 16°70 not 
in June, 1900. 1250 | 2816 | 2 | 75-51 1800 | included. 
1250 8% 1 | 304, 2177 
| | 


* To get «рш lbs. of steam per kilowatt-hour multiply by 
10 and divide by 6. 

The Parsons Turbine.—This turbine, which is by far the most 
important and extensively used at the present day, is of the parallel- 
flow type. The turbine moter consists of a cylindrical case with rings 
of inwardly projecting vanes, within which revolves a concentric shaft 
carrying rings of outwardly projecting vanes. The rings of vanes on 
the case nary es the shaft, and the rings of vanes on the revolv- 
ing shaft lie between those on the case, and nearly touch the case. 
The steam passes first through a ring of fixed guide vanes, and is 
projected in а rotational direction upon the succeeding ring of moving 
vanes, imparting to them a rotational force ; it is then thrown back upon 
the succeeding tixed ring of guide vanes, and the reaction upon the next 
ring of moving vanes increases the rotational force. The same process 
takes place at each of the successive rings of guide and moving vanes. 
The energy to give the steam its high rotational velocity each succes- 
sive ring is supplied by the drop in pressure, and the steam expands 
gradually by small increments. In the earlier types the steam was 


taken in at the centre of the fixed cylinder, and operated on successive 
fixed and moving vanes, both right and left, exhausting at each end 
of the fixed cylindrical chamber, thus obtaining an approximate 
balance and little or no end thrust on the bearings; in the later 
designs the steam flows and operates upon fixed and moving vanes, in 
one direction only ; the diameter of the fixed and revolving vanes are 
usually increased at least twice, and the three chambers chus formed 
are generally designated the high-pressure, intermediate, and low- 
pressure cylinders. To balance the end thrust imparted to the shaft 
by the steam operating upon the moving vanes, grooved pistons or 
dummies are used, which rotate within corresponding seatings ; 
the diameters of these pistons correspond with the diameters of the 
working cylinders, and a passage conneots each working cylinder to 
the back of its corresponding balancing piston, and thus the end thrust 
is neutralised. The balance pistons also act as a practically steam - 
tight joint, since the clesrance between the grooves can be adjusted 
longitudinally by a thrust block in the end bearing. In order that 
the turbine shaft may set itself accurately in the centre of gravity, the 
bearing are constructed of а number of concentric loose-fitting sleeves 
immersed in oil in such a manner that any transverse movement of the 
shaft is resisted by the fluid friction. of the thin films of oil which have 
to be equeezed from the parts where the tubes are pressed against each 
other; thus the flexibility of the bearings is sufficient to compensate 
for any slight variation between the centre of the revolving cylinder 
and its true centre of gravity. The armature of the electii^ generator 
is directly coupled to the turbo shaft by means of а steel sleeve ; the 
shaft also carries a worm which drives а worm-wheel, which in turn 
operates the lubricating oil force pump, and also the steam admission 
governor, by means of an eccentric or cam. When necessary, 
the condenser, air, and circulating pumps are driven also from 
this slow-running worm-wheel. The governing of the machine 
is as follows: Steam is admitted to the turbine in a series of 
ts by the periodic opening and closing of a double-beat valve. 
his valve is operated by means of a steam relay in mechanical con- 
nection with the turbine shaft. The duration of each gust is con- 
trolled by an electric solenoid, which is connected as a shunt to the 
field magnets. The core of the solenoid is hung from the end of a long 
lever. The fulcrum of this lever is periodically moved up and down 
by means of a link connecting it with the eccentric, which receives its 
motion from the worm on the sleeve coupling, the eccentric also serving 
to work the oil-pump. The short end of the lever controls the valve 
of the steam relay. Each periodic movement causes a gust of steam 
to be admitted to the turbine, the duration of the gust depending on 
the height of the distant end of the long lever. With alternating. 
current generators an ordinary centrifugal governor takes the place of 
and falfils the functions performed by the before-mentioned solenoid ; 
a second centrifugal governor is also provided which comes into action 
should the generator through any cause obtain an excessive and 
dangerous speed, when a trip gear is operated thereby aud the 
steam: automatically cut off from the plant. One important 
factor which in the early times prevented the use of the 
Parsons turbine in alternating- current stations was that the 
makers were unable to guarantee satisfactory parallel running of the 
plants. About the year 1894 this difficulty was surmounted by 
modifying the governing in such a manner that the steam admissions 
were increased ia frequency and shortened in duration, thus obtaining 
а more even angular velocity. The first single-phase turbo-alternator 
to be successfully run in parallel with slow-speed generators was one 
of the radial-flow type of 150 kw. output, installed in the Portsmouth 
Corporation works in 1894. Mr. Quin shortly afterwards succeeded 
in operating parallel-flow single-phase plants in phase with slow-speed 
plant at Blackpool, and to-day the successful operation of the plants 
in parallel with each other and with plant of other types is common 
practice. The first Parsons steam-turbine and generator was built in 
1884. It developed 10 h.p. at 18,000 revolutions per minute. It ran 
for several years in Gateshead-on-Tyne, supplying current for the 
manufacture of incandescent lamps. It is now iu the South Kensington 
Museum. 16 consisted of two groups of 15 turbines each, the steam 
entering between them and passing ia opposite directions through 
each group. In 1889 the radial flow type of steam-turbine was intro- 
duced, and in 1892 a 100-kw. set running at 4,000 revolutions per minute 
was tested with a steam pressure of 100Ib., slightly superheated, and 
а vacuum of 28in., when the consumption was found to be 25lb. 
per kilowatt hour. About two years later the parallel-flow type of 
turbine was ayiin adopted, in which were introduced the modifica- 
tions already described. Various improvements were also made in 
the desiga and construction of the vanes, which resulted in a con- 
siderably greater economy of steam. About this time several turbines 
of the non-condensing type were put down in the Manchester-square 
station of the Metropolitan Electric Supply Company, of London, 
where an injunction had been obtained against the company on 
account of the vibration caused by the reciprocating engines already 
installed. These turbo-alternators were of 350-kw. cupacity, and gave 
complete satisfaction. Since that date the size of turbines has 
gradually increased, units of 500 kw. being put down in Newcastle, 
Scarborough, Cambridge, London, and other places. In 1900 two 
alternators, each of 1,250 kw. capacity, were made tor the city of 
Elberfeld, Germany. The turbines were of the tandem type, con- 
eisting of high aud low pressure oylinders, and ran at 1,500 revolu- 
tions per minute. The dynamos were four-pole, and supplied single- 
phase current at 4,000 volts and 50 periods. The steam consump- 
tion with slight superheat was 18'8lb. per kilowatt-hour at full 
load, ог 11:9lb. per indicated horse-power, including the power 
required to drive the condenser pumps. These dynamos run per- 
fectly in parallel with the 1,500-h.p. Sulzer engiaes which are coupled 
to 1,000-kw. Brown-Boveri alternators running at €31cvolutions per 
minute In fact, the turbines steady the reciprocating «ngzines, even 
when the latter are running on traction load. During the last few 
years new designs have been brought out in which the consumption 
obtained has been.further reduced, giving, especially in the larger 
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sizes, some very remarkable results. A few examples of the amount | magnets. 


of steam used by various sizes of turbines are given below. 
50-kw, Steam Alternator for the Blackpool Corporation. 


Pressure of |8 орог. Vacuum in | Revo- 


steam above heat at the turbine {lutions Load, | Steam | Steam 
atmosphere at stop cylinder per '| used. | used. 
stop valve. valve. bar 30in. | min. 
Lbe. per | Е.О, | Inches of kw. |Lbe. per|Lbs. per 
sq. in. mercury. hour. |kw.-hour 
126 0 28:0 5,044 | 5277 | 1,480 28:0 
132 0 28:5 320 — 


Lbs. per | Lbs. per 
hour. 


kw.-hour 


500 kw. Single-Phase Alternator (2,200 Volts) for Hastings. 


Lbe. per Inches of kw, Lbe. per|Lbe. per 
sq. in. s mercury. * | hour. |kw.-hour 
145 93 27°4 5,000 5019 9,776 | 19°47 
148 90 28:1 5,000 | 255°1 | 5,612 | 22:00 


A disadvantage in the Paraons plant is its great length, and there 
appears to be no good reason why it should not be shortened, the discs 
carrying the vanes being made larger in diameter to compensate. A 
convenient arrangement would be to place the plant thus shortened 
vertically, of horizontally, and I venture the opinion that the 
vertical type of turbo-electric generator will eventually displace the 
horizon ЫТ, Returns published by Messrs, О. A. Рагвопв and Оо. 
in May, 1905, show that the firm have supplied 50 turbines to corpora- 
tions, ranging from 50 kw. to 1,800 kw., and aggregating 20,900 kw.; 
also 73 turbines to electric supply companies, ranging from 50 kw. to 
3,500 kw., and amounting to 51 880 kw. in the aggregate. 

Westinghouse-Parsons Steam- T'urbine.—This ateam-turbine built by 
the Westinghouse Company is practically the ssme as the Parsons 
type with the exception that the governor is placed between the turbo 
and the electric generator. А fly-ball type of governor is made use of, 
which has several features conducive to good regulation. The ball 
levers are swung on knife-edges in lieu of pins. The governor works 
both ways—that is to say, the mid-position of the levers is admitting 
а full head of steam to the turbine, А movement from this in either 
direction is tending to cut off the supply. This serves a useful purpose 
in the event of a very excessive load coming on the turbine, such 
as a short-circuit, which has the effect of bringing down the 
speed more than the percentage variation permitted by the adjust. 
ment of the spring, when the steam immediately becomes shut 
off. Again, in such ап event as some of the governor driving 
meohaniem becoming broken, and the governor balls slowing up inde- 
pendently of the turbine, the steam is shut off before any damage 
could take place. It may be of interest to note that the Westing- 
house Company have on order, and are building, about 85,000 b.h. p. 
nominal yam! of turbines for use in thie country. These include, 
among others, 3,500-kw. turbo-alternators for the Metropolitan 
Railway of London, and eight 5,500-kw. turbo-alternators for the 
Underground Electric Railway Company of London. In addition, 
large sets are being built for the Corporations of Brighton and Liverpool. 
The guaranteed maximum steam consumption of the 5,500-kw. plants 
at l6blb. steam pressure and 27in. vacuum per kilowatt hour is as 
follows: full load, 20°8lb. saturated steam, 17°7lb. with 150deg. F. 
superheat; half load, 251b. saturated steam, 21°2lb. with 150deg. F. 
superheat. The plants are also designed to take an overload of 50 per 
cent. In these large turbines a departure is made from the regulation 
practice, inasmuch as steam is admitted at the centre of the casing and 
exhausts at both ends ; a balance is thus obtained upon the duplicate 
sets of revolving vanes, and no steam balancing dummies are used. 

Willans and Robinson Steam-Turbine. — This is practically a 
Parsons turbine with the following modifications : While efficiency 
in the Parsons turbine depends upon the small clearances between the 
outer ends of the turbo vanes and the cylinder casing, and also between 
the ends of yout 88 vanes and the Ето ав m er, gd Md nin 
these periph earanoes are disregard reliance for efficiency 
is hed upon the small clearances on the sides of the vanes at their 
outer en The rotating rings of vanes (and also the fixed ones) are 
enclosed by a double hoop of thin metal which moves with the 
vanes; the edge of this ring comes fairly close to the continuous 
collar which forms the root of the next fixed ring of vanes. The 
clearance is very small, and it is claimed that if the hoop touches the 
fixed collar it will do no harm, but will almost immediately wear 
itself into the proper position. There are other minor detaile in 
connection with the governors, bearings, and casing, introduced with 
a view to simplification, and the makers are prepered to guarantee, 
with high-pressure superheated steam and a good vacuum, a steam 
consumption not exceeding 17lb. to 181b. per kilowatt-hour on а 
1,000-kw. tarbine coupled to an alternating-current generator. 

Brush-Parsons Turbo-Generator.—8o far as the steam portion of this 

lant is concerned, it is built to the Parsons designs with one or two 
Detail modifications in connection with the oil circulation and MER : 
the alternator is of the fixed armature type with revolving fie 


Although the Brush Compeny have only recently taken up 
the manufacture of this class of plant, an examination, of the various 

during construction convinces me that the Brush Compeny's 
production will prove itself to be one of the best and most reliable of 
turbo-generators. 

The Curtis Steam-Turbine,—The shaft in this turbine is vertical, 
the lower end carrying discs of large diameter within the steam casing 
on the periphery of which the steam-vanes are carried, the stationary 
rings or vanes being fixed to the cylinder casing. On the upper end of 
the shaft the revolving field magnets are mounted, and the stationary 
single 9 armature coils are located in es formed in the 
laminated iron discs surrounding field magnete, the whole being pro- 
tected by a metal casing in the shape of an inverted basim. 
extreme upper end of the shaft the centrifugal governor is located, 
which controls the plant in the novel manner described later. The 
Ourtis generator is of recent development, and retains some of the 
featares of both the De Laval and Parsons ; also a number of 
novel and ка innovations are introduced which make the 

lant specially interesting at the present time, and which the manu- 
acturers claim make possible a lower speed, less weight, fewer 
and simpler parte, high economy, leas cost in manufacture, and other 
important advantages. Velocity is imparted to the steam in an 
expanding nozzle or nozzles, so designed as to efficiently convert into 
velocity nearly all the expansive force of the steam between the 
pressure limits used. After leaving the nozzles, the steam 
successively through two or more lines of vanes on the moving 
element, which are placed alternately with reversed vanes on the 
stationary element. In passing successively through these moving 
and stationary elements, the velocity acquired in the nozzle is 
abstracted, and largely given up to the moving element. Thus the 
steam is first thrown against the first set of vanes of the moving 
element, and then rebounds alternately from moving to stationary 
vanes until it is brought nearly to rest. By this means and by virtue 
of the large diameter of the discs carrying the vanes a hi 4 steam 
velocity is made to efficiently impsrt motion to a ората slowly 
moving shaft. The steam inlet area is made up of a number of 
expanding nozzles adjacent to each other, so that the steam 
to the wheels in a broad belt when all the nozzle sections are in flow. 
This process of expansion in nozzles and subsequent abstraction of 
velocity by successive impacts with wheel vanes is repeated two or more 
times, the devices for each repetition being designated as a stage. The 
number of stages and the number of lines ot vanes in a stage are governed 
by the degree of expansion, the peripheral velocity which is desirable 
or practicable, and by various conditions of mechanical expediency, 
Generally speaking, lower peripheral speeds entail more more 
lines of vane per stsge, or both. The general tice is to во divide 
up the steam expansion that all stages handle about equal parts of the 
total power of the steam. The governing is effected by the suocessive 
opening or closing of the high-pressure set of steam nozzles and con- 
sequent widening or narrowing of the active steam belt. The first 
expansion nozzle is controlled by а throttling device operated by the 
governor, and the remaining nozzles are opened or closed electrically 
by a small electric controller which is moved round by the governor. 
The downward thrust due to the pressure of steam against the vanes 
is not balanced by steam pistons or dummies, as in the Parsons ty 
but the whole revolving mass is floated up on a thin film of oil w ch 
is forced up beneath the footatep bearing 7 an oil force pump. High 
efficiencies urs œbtained with this plant, and with 1251b. steam pressure 
superheat ot 100deg. F. and 28in. vacuum, the makers guarantee 
maximum steam consumption per kilowatt-hour, exclusive of -the 
power required for operating the condenser pumps and driving the 
exciter, as follows : 


Size of plant. Full load. Half load. Quarter load. 
kw. lbe. lbs. lbe, ' 
TOO. 8 199 oos 20°9_............... 24°0 ' 

15800 S ООА оог. 25:2 


Under the same conditions, but with 140lb. +team pressure and 284in, 
vacuum, & 600-kw. Curtis generator at 1,500 revolations per miout e 
give on test a consumption of 1941. of steam per kilowatt output 
on full load, 19410. on 25 per cent. overload, boit. on half, and 
224lb. on a quarter load. The following are some of the distinctive 
features of the Curtis turbo-generator: (d) the short vertical height 
occupied by the steam portion of the plant, as compared with the 
horizontal length of the steam portion of the Рагвойв type generator, 
and the strength and substantial section of the steel turbine vanes; 
(b) the extremely small floor space occupied by reason of the electric 
generator being built vertically over the turbine; (с) the excellent 
ventilation obtained in the alternator owing to its being built 
vertically over the turbine; (d) the uniform turning movement obtained 
by the continuous supply of steam to the turbine and speed regula. 
tion by varying the volume thereof. Possible disadvantages are 
that the generator carries no exciter, and the condenser pumps 
cannot be driven direct from the turbo shaft. It is probable that 
the reciprocating steam-engine will still maintain its superiority 
over the steam-turbine for driving direct-current generators of large 
size, inasmuch as at the high speeds recessary with turbines there is 
difficulty in constructing a satisfactory direct-current revolving arma- 
ture ; the armature reaction necessitates either а special compensating 
winding or the shifting of the brushes for changes in load, and the 
excessive peripheral velocity and vibration of the commutator precludes 
the use of carbon brushes, which would probably soon become red hot. 
Hitherto most of the higb-tension alternating-current turbo-generators 
have been constructed with revolving armatures, a practice which is to 
be condemned, inasmuch ав with the excessive centrifugal strains and 
vibration due to high velocity it ie difficult to maintain ineulation 
cf the high-pressure generating coils ; also the excessive velocity of 
the collecting rings causes cutting of both the rings and the collect- 
ing brushes. А considerable amount of metal dust is thrown off at 
the point of contact, and in long continuous runs this metal dust 
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is apt to collect and break down the insulation of the high-pressure 
collecting rings or brushes. In the writer's experience both these 
causes have produced breakdowns in turbo-generators with revolvin 
armatures. e ideal arrangement is a fixed armature with the field 
magnets revolving within same, and this is now becoming standard 
practice in siugle and polyphase turbo-generators. The result is an 
abeolutely reliable plant, which in point of first cost, economy of 
operation, and steam consumption, is in advance of the best practice 
with slower speed generators driven by reciprocating engines. 

Economy of and Butldings.—This may be readily set forth 
by comparing the 5,500-kw. Sulzer-Kolben two-phase generators at 

e Willesden works of the Metropolitan Electric Supply Company, 
with gol oe pint hep of equal ou p^ The шн кошш deu 
Mp um with condensers, approximately tons, e space occupi 
by the foundations is 60ft. din. in length by 21ft. 6in. in width, with 
& vertical height above the engine-room floor to the top of the piston 
tail rods of 550%. 44in. A Parsons turbo-generator of the same output 
weighs approximately 148 tons, and the space р does not exceed 
5}. lin. in length by 8ft. in width and 14ft. бір. in height, plus 
about an equal depth for the condenser-room beneath. A Curtis turbo- 
generator of 5,000 kw. output weighs аррсох maio y 175 tons, and the 
space occupied does not exceed 20ft. by 16ft., with a vertical height 
not g Soft. In this size the condenser, turbine, and generator 
are arranged vertically, the condenser forming the base of the plant. 


(To be continued. ) 


TRADE NOTICES AND NOVELTIES. 


Continuous Conerete Conduit. 


On Wednesday last we were invited by Messrs. Berry, 
Skinner, and Co., of 78, Upper Thames-street, E.C., to 
& new system of constructing underground conduite 
into which cables can be drawn. The system іл being used at 
the Neasden power-house of the Metropolitan Railway for con- 
veying cables from the generating machines to the switchboard. 
For this purpose din. diameter ducts are required, and these 
are constructed in concrete in the following way. Iron pipes 
about 3jin. in diameter are used as formers. These pipes at 
Neasden are about 4ft. long, and they are jointed by an internal 
sorewed oonpling, 20 that the outside surface is continuous 
after the pipes have been sorewed together. Esch pipe is 
first dipped several times into a hot composition of paraffin 
wax and graphite, until the thickness of the same 
on the pipe is over jin. The pipes are then screwed 
together, and laid on wood distance pieces, and concrete is 
packed in all round them. After two or three days have 
elapsed, in order that the conorete may be firmly set, the iron 
pipes are withdrawn. In order that this may be done steam is 
passed through them, which melts the above composition, and 
hence releases the pipes from the concrete bed. The result is 
a concrete conduit without joint, the inner surface of which is 
coated with a thin layer of paraffin and graphite. which acts as 
a lubricant when the cables are being drawn in. The advantages 
wbioh are claimed for the system by its inventors and by 
Mesers, Berry, Skinner, and Co. are the following : (1) absolute 
continuity, and the seamless nature of the duct between man- 
Boles; (2) the whole of the work is constructed on site, so 
that no stook of troughing is required to be kept at any time; 
(3) a great saving in cost as compared with any other known 
draw-in systems. In reply to queries on the question of oost, 
we were told that дїп. diamater conduits could be made in this 
way at prices ranging from 1s to 1s. 3d. per yard run of single 
duct. This price applies to contracts where there are a number 
of ducts required side by side. It was also stated that 60 yards 
of pipe could be drawn out, which would allow for 120 yards 
between the boxes. The chief difficulty which seems likely to 
be found with the system is that it requires absolutely straight 
runs between draw boxes, as otherwise the iron formers could 
not be withdrawn from the concrete. For tramway working 
this could be obtained, especially in outlying districts. We 
understand that the system is being used in Germany, both by 
the Allgemeine Elektricitü's-Gesellschaft and by the Govern- 
ment Post Office Department. | 


* The Phielashok." 


Messrs. Oliver and Oo., the arc lamp manufacturers, have 
introduced a new electrical instrument or appliance in the form 
of an ordinary flat pocket pencil pase, which they appropriately 
call a Phielashok " (Oliver's patent). The use of this instru- 
ment is for testing electric wires and apparatus to ascertain 
whether they are alive or have current on them, and it owes 
its introduction to the general high pressure of electric supply 
now so generally prevailing in this country. Previous to the 
introduction of the Phielashok, a conductor or part of an 
& tus could be tested for eleotrification by placing the body 
direct] across the part in question, and the supposed other 
pole "i the circuit when a shock of either 230 or 460 volts, as 
the case may be, might be expected. This method is by no 
means а personally pleasant one even to those who boast that 
they are quite seasoned in this respect. The alternative ia to 


obtain an incandescont lamp, pole finder, or galvanometer, and 
to make the test which in any case will involve a loss 
of time. On account of its compact and small size the 
% Phielashok is carried in the pooket, and is af all 
times at hand to make a test. It consists of two 

outer metal case and an inner slicing portion specially prepared 
of very low electrical conductivity, which is capped with metal. 


OPEN 


In making a test it is necessary to hold the metal case in one 


hand with the slide drawn out а certain distance, to place the 
other hand to one pole of the circuit, and to touch the supposed 
other pole with the metallic end of the slider. Thus the body 
will be placed in series with the low-oonduotivity slider, probab 

directly across the supply voltage, aud if so, a very slight shoo 

only will be experienced, giviog an indication to the user that 
the wire or part be alive. A greater or less shock may be taken 
by diminishing or iocressing the length of the high - resistance 
strip in series with the body, which may be drawn out of or 
passed further into the case. Phielashok may be used on 
any circuits up to 1,000 volts and even higher, but for higher 
voltages these are specially prepared and made. Standard 
instruments are, however, for use on ordinary supply pressures 


from, say, 200 or less up to 500 volte, but even these vary with 


the iudividual user. Instruments for alternating current are 


marked A, and those for continuous current “ OC.“ The 
applications in practical use for the Phielashok are 
innumerable. 


Catalogues, Pamphlets, ete., Received. 


Steam PLANT ЗРЕСТАІЛТІЕЗ (ILLUSTRATED). Holden and 
Brooke, Limited, Manchester.—In the preface the firm say 
tbat this catalogue, O, of their manufactures will be found to 
contein all essential particulars together with much new infor- 
mation, including some important modification in prioes and 
preliminary notices of several new specialities for steam-power 
plants. We understand that any of our readers may obtain 
а copy upon application, and it would interest steam users 
to do в». 

LuNpBEzRG ErBcrRIC Ілонт Accessories (T 5 
A. P. Lundberg, Pioneer Electrical Works, 477-487, Liverpool- 
road, N.— Amongst the specialities mentioned we note Pivot 
and Century tumbler types, Improved Pioneer,” ‘‘ рше, 
‘‘Bowspring” switches, distribution boards, and various fittings 
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suited to high-voltage requirements. The firm have the follow- 
ing agencies: Scotland—Messrs. W. C. Yuille and Co., 17 and 
19, West-street, Tradeston, Glasgow; Lancashire— Mr. E. 
Unsworth, 145, Shrewsbury-street, Manchester. 


Morors For PRINTI Nd Macnines (the Holmes-Clatworthy 
system). J. H. Holmes and Co., sole owners of the British 
patents for the Lundell continuous-current electric motors, 
Newcastle-on-Tyne, and 17, S »ho-square, London, W.—This is 
a supplementary list to a list of 1,500 motors driving printing 
machines supplied by the firm, and already referred to by us. 


PsyCHILOID (ILLUSTRATED). Paychiloid, Limited, Love-street, 
Sheffield.—Contains particulars of sheets, tubing, insulating 
handles, bobbins, formers, commutator rings, rollers, etc., of 
this insulating material, which has the advantage that it can be 
tapped and bored, and for which it is claimed that it is absolutely 
insoluble in all ordinary solvents, that it has been immersed 
for one month in water and sulphuric acid (5 1) without the 
slightest effect, and that it is practically non-absorbent. A 
number of tests made by various electrical engineers, including 
Mr. Capper, of the University College, Sheffield, are appended. 
The latter found on trying to pierce а sample at a pressure of 
2,500 volts that no effect was produced, although it had been 
soaked in water for over 24 hours. Another firm found a 
sample to give an insulation test of 7:5 megohms. 


TELEPHONE INSTALLATIONN FOR ELECTRIC TRACTION 
Systems (ILLUSTRATED). Western Electric Company, North 
Woolwicb, and 171, Queen Victoria-street, E.C.—The telephone 
apparatus described in this list has been specially designed to 
meet the requirements of tramway service. Amongst the 
advantages claimed for this system are: (1) Simplicity of opera- 
tion. То са] the central station one has only to press the key 
in а microtelephone connected to a street box; or, in the case 
of а sub-station, to remove the microtelephone from the hook. 
(2) Minimum amount of apparatus at the street boxes, there 
being neither batteries, induction coils, nor any other accessory. 
(3) Any number of points may be joined up to one line. (4) 
Small battery power required at the central station ; in most 
cases six or eight cells. The firm recommends users to adhere, 
if possible, to standard apparatus, thereby ensuring low cost and 

uick delivery. 


APPOINTMENTS VACANT. 


Clerk of Works, Shoreditch Boroug : Council's Electricity Depart- 
ment. Salary, £3. 3s. per week (working hours same as contractor), 
Oct. 31. Also King's Norton and Northfield Urban District Council, 
Nov. 2. 


Engineering Assistant in a borough engineer's office in the 
vicinity of London, with experience in the construction and mainten- 
ance of electrical tramways. · Salary, £160 per annum, with annual 
increments of £10 to a maximum of £200. Applicstions to be 
addressed to Bor W 14, Contract Journal Office, 139-140, Salisbury- 
court, Fleet-street, E.C 


Correspondence Clerk, Woolwich Borough Council, £90 per 
annum, Nov. 2, 


Improvers at high-tension alternating station, London. See 
advertisement in last issue. 
Advertisement Assistant, London County Oouncil. Applica- 


tions, by 10 a.m. on Nov. 16, to County Hall, Spriog-gardens, S. W. 

Engineering Assistants (2) London County Oouncil, with 
good experience in the design and constraction of the permanent way 
and general arrangement of electric tramways on the ccnduit system 
(if possible) and on the overhead system. Salaries up to £7 a week. 
Applications to Clerk of the Council, County Hall, Spring-gardens, 
S.W., by.10 a.m. on Nov. 10. 

Representative, conversant with municipal authorities, and with 
practical knowledge of tramway construction, and surveying for 
first-class: firm of tramway engineers and manufacturers. Apply to 
105 Coutrae, Journal Office, 139-140, Salisbury-court, Fleet street, 

O. i 
Improver, Perth Corporation Electricity Works. Commencing 
wages, 12s. per weck. See advertisement. 

Jointer, Erith Corporation, £2. 5з. per week. Also Mr. C. Turn- 
bull, Tynemouth Electricity Works, North Shields. See advertise- 
ment. 


PERSONAL. 


The Scarborough Works Committee have recommended that Mr. 
Robert Atkinson, of Shipley, should be appointed clerk of works in 
connection with the laying of the tramways, his salary of £3. 10s. per 
week being paid by the tramways company. 

Mr. Herbert E. Sharp, from the Bristol electrical works, has been 
appointed assistant electrical engineer at Tau ton. 

he control of the permanent way of the Reading Corporation tram- 
ways has been transferred from the borough engineer to Mr. W. Binne, 
the engineer and manager of the tramways department. 

Mr. К. С. Mercer, A.M.I.E.E., who has been with the British 
Insulated and Helaby Cablos, Limited, Prescot, for the last five years 


as outdoor superintendent, has been appointed as manager in Messrs. 
Psychiloid, Limited, Electrical Insulating Works, Sheffield. 


FORTHCOMING EVENTS. 


SATURDAY, Ост. 31. ! 
Glasgow Scientific Society.—At 7.30 p.m., ordinary meetiog. 
Paper: The Evolution of a Technical College," by Emeritus 
Professor Alexander MacLay. 
Monpay, Nov. 2. 
Royal Institution. —At 5 p.m., general monthly meeting. 


TuEsDAY, Nov. 3. 
Institution of Civil Engineers.—At 8 p.m., ordiusry meeting. 
Inaugural address of Sir Wm H. White, K. O. B., F. R. S., etc. 
London Electrical Contractors’ Association. —At 8 p.m., ordinar 
meetiog, Restaurant Frascati, Oxford-street. Paper: А Mode 
Specification for Contractors' Use," by Mr. W. R. Rawlings. 


WeEpnespay, Nov. 4. 
Institution of Electrical Engineers (Glasgow Seotion).— At 
7 p.m., second annual dinner, Grand Hotel, Glasgow. 
Liverpool Engineering Society.—At 8 p.m., ordinary meeting. 
Inaugaral address of Mr. Thomas L. Miller. 
THurspay, Nov. 5. 
Chemical Soolety.—At 8 p m., ordinary meeting. 


Rontgen Society.—At 830 p.m., ordinary EUN Н 
9 


Inaugural 
address of the Right Hon. Lord Blythswood, LL. 


F. R. A. S. 


LEGAL INTELLIGENCE. 


SOUTH LONDON TRAMWAY RECONSTRUCTION. 


Before Mr. Justice Bigham and a special jury in the King’s Bench 
Division on Monday the case of Olley v. White and Oo., Limited, 
was heard. It was an action brought by Miss Lila Olley against 
Messrs. White and Co., Limited, contractors, to recover da for 
personal injuries alleged to have been sustained through the negligence 
of the defendants, e defendants denied negligence or liability. 

It appeared that in August of last year the defendants were under 
contract with the London County Council to electrify their tramway 
system between Westminster and Tooting, and on the 28th of that 
month plaintiff entered one of the London County Oouncil’s horse 
cars at Westminster Bridge. While the car was proceeding alon 
Kennington-road, near Kennington Oross, where the defendants h 
dug a trench, it left the line and partly overturned. 

Plaintiff said that she was riding on the top of the car, and that 
in consequence of its leaving the line, owing to the points not being 
properly fixed, she was thrown violently against the rail of the ear, 
sustaining injuries to her side and a severe shock to her nervous 
system. Plaintiff suflered from functional disturbance of the heart, 
giddiness, and sleeplessness, and she was unable to follow her employ- 
ment for three or four months. The defendants denied negligence, and 
contended that if the plaintiff was entitled to recover the London 
County Oouncil were liable. 

Mr. Justice Bigham said in this case there seemed to be a fight 
between the defendants and the London County Council. He did not 
think the plaintiff ought to suffer in consequence of that dispute, and, 
therefore, he suggested that the London County Council should be 
brought in, and that it should be left to him to decide whether the 
defendants or the London County Council were liable to pay, assuming 
that there was negligence. 

Eventually it was agreed that the London County Council should be 
brought in as parties to the action. 


GEORGE F. MILNES AND CO., LIMITED. 


In the Ohancery Division of the High Court on Tuesday Mr. Justice 
Buckley heard the petition of John Lysaght, Limited, for the winding 
up of the above-named company. The nominal capital was £260,000, 
of which £122,990 has been paid up. 

Mr. W. F. Hamilton, K.C., for the petitioner, a judgment creditor, 
said there was a voluntary winding up, Mr. Max Meyer being the 
liquidator. Counsel objected to his acting, on the ground that he was 
a director of companies in Berlin and a German subject, though tem- 
porarily domic:led in England. Counsel asked for a sapervision order 
and that somebody should be appointed liquidator instead of Mr. 
Meyer. 

After hearing Mr. Preston on the same side, Mr. Willis for credito's, 
Mr. Nepean for the debenture holders, and Mr. Bramwell-Davis, K.C.. 
for the company, his Lordship madea supervision order, and appointed 
the receiver appointed in the debenture holders' action to act jointly 
with Mr. Meyer. 


А WIRING CONTRACT. 


At Croydon County Court, Messrs. Wenham and Waters, electrical 
engineers, of Croydon, sued Dr. P. F. O’Hagan for £8. 6s. 6d., 
balance of account for wiring defendant's house and supplying fittings. 

Mr. Robinson, for the plaintiffs, stated that the work was done as 
long ago us December, 1901. The original price of the coatract was 
£11. 2s, but with the addition of several small items this was 
increased to £20. 6s, 6d. Defendant had paid two sums of £5 and 
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RE ae £2 on account, and this had reduced the amount to the sum 
claimed. 
Mr. Clark, for the defendant, said that the defence was that the 
rice agreed upon was 15s. per point and that the price was exceesive, 
ey were quite willing to have the matter go before an electrical 
engineer and abide by his decision. 
The Judge said it was too late for a defenee that the price was 
excessive to be raised. There would be judgment for the plaintiffs. 


URBAN ELECTRIC SUPPLY COMPANY. 


In the Ch Division on Monday, Mr. Maugham said that in 
the case of John Pickering and Son v. the Urban Electric Supply Oom- 
pany, Limited, an order had been agreed between them which put an 
end to the action. It was а motion for an injunction in regard to the 
right to lay a cable. The parties were svi juris, 

His Lordship sanctioned the arrangement. 


CENTRAL LONDON RAILWAY SUED FOR FALSE 
IMPRISONMENT. | 


A remarkable action was brought against the Central London 
Railway Company at the Olerkenwell Oounty Oourt on Thursday last 
week by а man named Thomas Hayes, who claimed to recover £10 
damages for false imprisonment. 

The action arose in this way. According to Mr. May, counsel for the 
pannum his client, on Dec. 22, was travelling home from work on the 

ntral Railway. He got in at Bond.street and was going to tlie Post 
Office, but owing to a breakdown all the passengers were ordered to 
alight at the British Museum Station. On leaving the station each 
passenger was given а complimentary ticket entitling him or her to 
travel one journey on a fature occasion. On the following morning, 
at six o'clock, plaintiff, for the purpose of going to his work, proceeded 
tq the Post Office Station, and instead of purchasing a ticket, put his 
complimentary pass into the box and stepped on to the lift, Almost 
immediately he was seized by one of the officials, who accused him of 
not having put & ticket in the box. Plaintiff explained that he had 
dropped in а complimentary ticket, but the officia! declined to believe 
him and dragged him out of the lilt, saying, We must make an 
example of you men," but adding that if he liked to take a ticket he 
could go. Refusing to do this, plaintiff was detained for 14 hours 
until the station-master arrived. The ticket-box was then searched 
and the complimentary ticket found, whereupon the station-master 
apologised to plaintift for the deteation and aske1 him to say no more 
about it. Plaintiff replied that he certainly should not let the matter 
rest there. He proceeded to his work, but was told by the foreman 
that he could not have men coming there late. A short time after- 
wards, on the ground that work was falling off, he was discharged. 

For the defence, William Henry White, conductor on the Central 
London Railway, said the occurrence took place on Dec. 30, and 
instead of being six o'clock it was nearer eight, because he was only 
acting as collector that morning from 7.30 till 8. He saw plaintiff 
enter the station, but as he passed the box without dropping any 
ticket in the box he went after him, and told him he must takea ticket 
before travelling. Plaintiff's reply was that he had dropped a com- 
plimentary ticket in the box and declined to take another one, although 
he (witness) assured him that if the ticket was found he would have 
his money returned if he gave his name and address. The station- 
master arrived in a few minutes, and several complimentary tickets 
being found in the box plaintiff was told he could travel. 

The Judge said he could not give a verdict in plaintiff's favour in 
the face of the evidence adduced by the other side. Judgment would 
be for defendants, with costs. | 
* 


LARGE TUBE CLAIM. 


At the Sheriff's Court in Red Lion-square on Wednesday, Mr. Under- 
Sheriff Burchell and a special jary heard a claim for £10,282 from the 
Great Northern Railway Company, on behalf of the trustees of the 
late Mr. Arnold, of Seven Sisters-road, N. 

The claim was in respect of 235, 235, 237, and 239, Seven Sisters- 
road. The latter three, which are shops, have been taken by the 
railway company, under parliamentary powers, for purposes in con- 
nection with the building of the Great Northern and City Tube. The 
cowhouse and dairy premises at No. 233 had, said Mr. Freeman for 
the claimants, suffered depreciation to the extent of 25 per cent. 
through the action of the company. 

After hearing expert evidence on both sides, the jury found for the 
claimants in the sum of £7,200. 


. COMPANIES’ MEETINGS AND REPORTS. 


BRITISH ALUMINIUM. 


An extraordinary general meeting of this Company has been called 
for Nov. 4 to consider and, if thought fit, pass the following resolu- 
tion—namely : ‘‘ That the capital be reduced from £400,000, divided 
into 10,000 A cumulative preference shares of £10 each, 20,000 
preference shares of £10 each and 10,000 ordinary shares of £10 
each, to £510,000, divided into 10,000 A cumulative preference shares 
of £10 each, 20,000 preference shares of £10 each, and 10,000 
ordinary shares of £1 each, and that such reduction be effected by 
cancelling capital (which has been lost or is unrepresented by available 
assets) to the extent of £9 per share upon each of the 10,000 ordinary 
ebáres which have been issued and are outstanding.“ Should the 


[ machinery, and tools have also been brought forward at t 
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above resolution be by the required majority, it will be sub- 


mitted for confirmation at a second extraordinary meeting which will 


be convened subsequently. 


NORWICH ELECTRIC TRAMWAYS. 


The annual general meeting of the shareholders in this Company’ 
was held at 20, Bishopsgate-street Within, E.O., on Wednesday. The 
report stated that the gross earnings of the Company for the year 
ended June 30, 1903, amounted to ‚855. 8з. 7d., and the working 
expenses to £24,204. 14s. 1d., leaving a gross profit amounting to 
£9,628. 148. 6d. To this have to be added the amount brought 
forward from last year of £824. 3e 5d., after having peid 1 per 
cent. on Oct. 22, 1902, or £4,840, and placing to reserve account 
£974. 10s. 9d., and £1,209. 16s. 7d. interest received from the Corpo- 
ration in final settlement of account, making a total of £11,662. 
14s. 6d. Deducting from this the sum of £2,640, being 4 per cent. - 
interest on the Company’s outstanding mortgage debenture to June 30, 
1903, there remains a profit of £9,022. 14s. The directors recom- 
mend that a dividend of 24 per cont. be paid on the Company’s ahares 
for the year ended June 30, 1903, which would absorb £6,600, and 
that a eum of £1,209. 16e. 7d. be placed to reserve account, the. 
balance of £1,212. 17s. 11d. being carried forward. The reserve 
account will then be increased to £2,184. 7s. 4d. A comparison 
between the groes receipts for 11 months to June 30, and the receipts 
for the same period ended June 30, 1902, shows that there was an 
increase of £497. 15s. dd. The working expenses for the same period 
show an increase of £699. 2s. 9d. The average cost per car mile was 
543d. The average receipts per car mile were 7:760. The number of 
car miles was 1,045,901. fand the number of passengers carried 
7,175,420. The report was adopted: 


MAY-OATWAY FIRE APPLIANCES. 


The annual general meeting of this Company was held on Friday, 
when the second annual report of the directors was presented. The 
figures showed that for the first time the sales have met the expen- 
diture. During the period covered by the report some large installa- 
tions have been completed, and they are working with satisfaction t« 
their owners and the brigades with which they are in direct connection. 
Direct connection by the Company's system has now been made, or i- 
authorised, by the headquarters of the fire brigades at Glasgow, Liver- 
pool, Manchester, Birmingham, Leeds, Sheffield, Dundee, Bolton, ava 
a number of other boroughs and towns. 


EDISON AND SWAN UNITED ELECTRIC. 


The report of the directors for the year ended June 30 last states 
that the net revenue account shows that £30,855 has been гоцкі»! 
forward. Interest on debenture stocks has absorbed £18,761 ; 25,69) 
has boen set aside as depreciation on freehold апа leasehold property, 
plant, and machinery ; £6,174 has been applied in writing down 
values of stocks; and £1,168 has been reserved on account of bad api 
doubtful debts. Іа pursuance of the policy inaugurated last year n 
sum of £1,000 has been added to the reserve for future stock deprecia- 
tion. The result, as shown by the balance-sheet, increases the debir. 
balance by £1,959. The cost of establishing the business, goodwill 
etc., £443,451, has been brought forward at the res standing in. 
the last balance-sheet. The freehold and leasehol property, раш, 

e valu- 
stated in the last balance-sheet, with the addition of the amouvt 
expended to June 30, 1905, less depreciation charged in net revenu. 
account. The shares of the Altrincham Electiic Supply, Limited. 
have been taken at par, as in previous years. The indebtedness o! 
this oompany has been reduced by £152. There has been expende:! 
on capital during the year £2,770, The directors will continue tu 
exercise a strict watchfulness on capital outlay. 


WESTERN TELEGRAPH. 


The report of the directors for the half-year ended June 30 last 
states that the revenue for this period amounted to £229.090 and th- 
working expenses to £94,791. After pror eing £13,578 for debe». . 
ture stook and debenture interest and sinking fund, and £3,239 for 
income tax, there remains £117,480; to this is added the £5,331 
brought forward, making a total of £122,811. A quarterly interim 
dividend, amounting to £31,189, has been paid, £35,000 transferred 
to the general reserve fund, and £2,000 to the maintenance ships’ 
reserve fund. The revenue includes £14,790 dividends upon the 
Company's investments in other telegraph companies. The directors 
now recommend the declaration of a tinal dividend of 3s. per shar, 
making, with the interim dividends, a total dividend of 6 per cent. | 
for the year, and also thc payment of a bonus of 2s. per share, which 
together will amount to £51,982, leaving a balance of £2,639 to be 
carried forward. 


NEW COMPANIES REGISTERED. 


West Surrey Light Railway Company, Limited.—Oapital. 
£1,000. Objects: to provide and work a light railway or railways, 
tramway or tramways, in Surrey. Registered office: 27, Ohancery- 
lane, W.C. 

Incandescent Lighting and Electric Fittings Company, 
Limited.—Capital, £2,000. Objects: to carry on in Glasgow or 
elsewhere the business of manufacturers of and dealers in gas апа 
electrical fittings and furnishings of all kinds. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


Bermondsey.—The Borough Council invite tenders for cables, arc 
lamp standards, and accessories, by Nov. 9. 

Caramtnal (Spain), —The Municipality require tenders for installa- 
tion and working of the village for 20 years. Tenders by Nov. 3. 

Hornsey.—The District Council invite tenders for one 300-kw. 
steam dynamo to be delivered in October, 1904, and another in 
March, 1905. Tub 

Dudley.—The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. | 

Windsor.—The Town Council invite tenders for the supply of 
electricity or gas for the purpose of public lighting throughout the 
district for a period of five years. | 

Swansea,—The Corporation invite tenders for the supply, delivery, 
fixing, and connecting of ducts, troughs, cables, wires, street boxes, 
etc. Tenders by Oct. 31. See advertisement in last issue. 

Rangoon.—The Municipal Committee have decided to call for 
amended tenders for the electric lighting of the town on a continuous- 
current system. Five tenders were received for the first call. 

Wisby (Sweden).—Tenderé are invited for a private and public 
electricity supply estimated to cost 180,000 kroner. Particulars may 
к obtained from the Director of the Draetselkammaren at the above 
place. 

Wakofield.—The City Council invite tenders for the supply and 
.erection of one 400-kw. two-phase generator, comprising engine, 
alternator, exciter, and accessories. Tenders by Nov. 7. See adver- 
tisement. 

Brussels.—The Belgian Government Railways invite tenders for 
material and appliances to be used for lighting passenger trains. 
Specification No. 996 may be obtained from the above authority. 
Tenders by Nov. 4. 

BlackpooL—The Electricity and Tramways Committee invite offers 
for various plant. Particulars can b» obtained from the borough elec- 
trical and tramway engineer, Mr. Charles Furness, West Oaroline- 
street, Blackpool. See advertisement. 

Glasgow.—The Scottish Office of the May-Oatway Fire Appliances, 
Limited, invite tenders for the wiring of various installations. Full 

iculars from the Managing Director, 49, Queen-street, Glasgow. 
enders by Nov. 7. See advertisement. 

Ktlmarnock.—The Corporation invite tenders for the supply 
delivery, and erection of three Lancashire boilers, engines and 
dynamos, overhead hand travelling crane, storage battery, and 
switchboard, by Nov. 18. See advertisement in last issue. 

ShanghaL—The French Colony propose to instal motor-propelled 
tramways. Tenders may be sent by Oct. 31, 1903, to Seorétariat de 
la Municipalité Francaise de Shanghai. Particulars may be obtained 
from l'Office National du Commerce Extérieur, Rue Feydeau, 3, 
Paris. 

Barrow-in-Furness.—The Oorporation invite tenders for the 
completion of the electric lighting installation at Hawooat and Walney 
police stations and the pig s на Sua and lairage at the public 
abattoirs. Further particulars may obtained from the Borough 
Engineer, 

Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Each car is to provide for two classes of travellers, and will accommo- 
‘date 52 persons. 

West Ham.—The London Oounty Council invite tenders for the 
supply and erevtion of (а) engine, dynamo, switchboard, etc., and 
(bs electrical wiring, mains, and fittings required in connection with 
the installation of electric light at the Abbey Mills pumping station. 
Tenders by Nov. 3. 

Todmorden.—The Corporation invite tenders for one Lancashire 
boiler, two steam dynamoe and balancer booster, two feed pumps and 
one injector, economiser, surface or jet condenser, switchboard and 
instruments, storage battery, cable work, and overhead hand crane. 
See advertisement in last issue. 

Culiacan (Mexico).—Tenders are invited for lighting the town by 
electricity; 60 arc lamps of 1,200 c.p and 110 incandescents of 50, 30, 
and 16 c.p. will be required. Propositions will be received by letter 
until Dec. 31 in the Secretaria del Ayuntamiento, Culiacan, where 
further information may be obtained. | 

Manchester.—The Psving, Sewering, and Highways Committee 
invite tenders for laying underground telephone pipes (Contract 8), 
with other appurtenant works. Drawings may be seen and specifica. 
tion, eto., obtained on application at the City Surveyor's Office, Town 
Hall, Manchester, "Tenders by 10 a.m. on Nov, 5. 

Blackpool —The Electricity and Tramways Committee invite 
tenders for one new 450-kw. traction set (vertical triple-expansion 
engine and multipolar generator) Specification may be obtained 
from Mr. Charles Furaess, borough electrical and tramways engineer, 
Electricity Works, Blackpool Tenders by Nov. 14. 


Beokenham.—The Urban District Council invite tenders for the 
electrio wiring of houses in their district under a free wiring scheme. 
Specifications, etc., may be obtained from the consulting engineer, 
Mr. Reginald P. Wilson, 66, Victoria-street, Westminster, or 
Mr. John A. Angell, surveyor, Council Otfices, Beckenham. Tenders 
by 4 p.m. on Nov. 9. See advertisement in last issue. 

Swindon.—The Corporation invite tenders for the supply, delivery, 
and erection of steel polca, overhead line section boxes, arc lamps, and 
accessories, Spavifications, etc., may be obtained from Messrs, Lacey 
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and Sillar, 78, Kiug-street, Manchester, and 2, Queen Anne s-gate, 


Westminster. Tenders by Nov. 16. See advertisement. 
Chichester. Tenders are invited for the installation of a system of 
electrical water-level indicators and recorder and telephones. Specifi- 
cations may be seen and bills of quantities obtained at the office of 
the city surveyor and waterworks engineer, Mr. I. Pym-Jones, Lion- 
street, Chichester. Tenders by Nov. б. See advertisement. 
Radcliffe.—The Council invite tendera for the supply and comple- 
tion of (Contract No. 12) lighting and traction switchboard and acces- 
sories ; (14) rail bonds.  Spe^ifications may be obtained from Messrs, 
Lacey and Sillar, 2, Queen Aune's-gate, Westminster, and 78, King- 
street, Manchester. Tendera by Nov. 14. See advertisement. 
Radoliffe (Lancs.).—The Urban District Council invite tenders 
for the supply of the pitch and oil required in the construction of the 
tramways in the district. Specifications, etc., may be obtained on 


application to Mr. W. L. Rothwell, engineer, at the Council Offices. 


Tenders to Mr. S. Mills, clerk, Council's Offices, Radcliffe, by Nov. 14. 

Sydney (New South Wales).—Tenders will be received at the 
office of the Deputy Postmaster-General, Sydney, New South Wales, 
up to 2.30 p.m. on Dec. 30, for the supply and delivery at the depart- 
mental stores, Sydney, of telegcaph, telephone, and electric light 
material Specifications, etc., may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. 

Wednesbury.—The Corporation invite tendera for the electric 
wiring and fittings for the following public buildings: town hall, 
municipal offices, art gallery, public baths, public library, and elec- 
tricity sub-station. Specification, eto., may be obtained between 
2 and 5 p.m. on and after the 23rd inst. at the offices of Mr. F. J. 
Warden-Stevens, A. M. I. M. E., A. M. I. E. E., consulting engineer, 34, 
Victoria-street, Westminster. Tenders by 12 noon on Nov. 20. 

Manohester.—The Oommissioners of Н.М. Works and Public 
Buildinga invite tenders for erection of a telephone exchange and engi- 
neer's office and store at Quay-street, Manchester. Specifications, etc., 
may be seen аі Н.М. Office of Works, New Bridge-street, Manchester. 
Forms of tender may be obtained at Н M. Office of Works, etc., 
Storey's-gate, S W. Tenders before 12 noon on Nov. 11 to the 
Secretary, H.M. Office of Worke, eto., Storey's-gate, London, 8. W. 

Harrismith (South Africa).—The Town Council invite tenders 
for the supply, f.o.b. British port, of the galvanised iron buildings 
required for а emall electricity generating station. Drawings, specifi- 
cations, etc., may be seen at the offices of, or obtained from, the 
Council's consulting engineera, Messrs. Mordey and Dawbarn, 82, 
Victoria-street, Westminster, S.W. Tenders to Messrs. Webster, 
Steel, and Co , 5, Esst India-avenue, Leadenhall-street, E.O., by noon 
on Nov. 9. 

Derby.—The Directors of the Midland Railway Company invite 
tenders for the supply of stores for 12 months from Jan. 1, 1904, in- 
cluding telegraph instruments, telegraph stay rods, bolts, insulators, 
etc., telegraph and signal wire. Samples may be seen at the General 
Stores Department, Derby, on and after Nov. 2, between the hours of 
10 a.m. and 4 p.m. (Saturday, 10 a.m. and 1 p. m.) Forms of tender 
on application to Mr. Alfred Derry, stores saperintendent, Derby. 
Tenders to the General Stores Committee, Midland Railway, Derby, 
by 9 a.m. on Tuesday, Nov. 10. 


RESULTS OF TENDERS. 


Bristol.—The tender of Mr. MeNaughten for the supply of carbons 
to the new arc lamps has been provisionally accepted. 

Blackpool. —The Corporation have accepted the tender of 
Orompton and Co., Arc Works, Chelmsford, for the supply of aro 
lamp carbons for the ensuing year. 

St. Olave (Southwark) —The Salisbury Electrical Engineering 
Company, of Lee, have obtained the contract for providing 370 lights 
and 188 switches at the workhouse at £365. 

Aberdeen.—The Corporation have a»cepted the tender of Mr. P. 
Tawse, amounting to £9,798. 143. 4d. for the extension of the cable 
subway from Crown-street along Langstane-place, to Holburn-street. 

Southend.—The tender of Messrs. Crompton and Oo., Limited, 
Chelmsford, at prices amounting to £163, has been recommended for 
acceptance for the supply of ten 500 wattmeters, ten 500 ampere 
brakers, and 120ft. copper strip. 

Southampton.—The Corporation have accepted the tender of 
Pearson, Huggins, and Co., Limited, 51, Scrutton-street, Finsbury, . 
London, E O., for the supply of 20 overcoats for employés of the 
tramway department, at £25. 178. 9d. 

Preston.—Thoe Tramways Committee have resolved to recommend 
the Oouncil to accept the tendera of Messrs. Dick, Kerr, and Oo., 
Limited, for the supply of 30 electric cars for the sum of £472 per 
car, and for permanent.way construction and overhead equipment 
(with the Lorain Company's special work) for the sum of £80,592. 

Swindon.—The Corporation have accepted the following tenders: 
A. J. Colborne, Newport-street, Swindon, for erection at Swindon, 
Wilts, of car depot stores, repair shops, etc., £3,233. 1'7s. ; Reason 
Manufacturing Company, Brighton, for the supply of maximum 
demand indicators for 12 months; Cable Accessories Company, 
Birmiogham, for the supply of fuse boxes for 12 months. 

London., —Messrs. Rowland Carr and Оо, report orders as sub- 
contractors to Messrs. Crompton and Oo., Limited, for 40 arc lamp 
columns and accessories for Hackney. They have also secured the 
contract for the steel troughing in connection with the electrification 
of the Underground Railways, and а further order fron the New 
Century Arc Lamp Conipany for 40 arc lamp columns required for 
Stepney. | 

Brighton.—The tender of Messrs. Dick, Kerr, and Co., óf Preston, 
to supply 20 tramcars at £10,200 is recommended for acceptance. 
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The closeness of the tendering is shown by the fact that the tender of 
the Brush Electrical Engineering Company was only £10 more. The 
Tramways Committee also propose to accept a tender of £5,962 for 
the supply of 800 tons of tramraile. This tender varies from £300 
to above five other offers. These latter were, however, for 
Belgian rails, and being advised that the life of British rails was 
2C per cent. longer than that of the foreign article, the committee 
decided to give the contract to the home product at the higher price. 

Steam-Turbines.—The British Westinghouse Electric and Manu- 
facturing Company have in hand turbo-generators aggregating 
78,300 kw., or nearly 115,000 h.p., at Trafford Park Works. The 
largest seta, eight of which will farnish current from its Chelsea power 
station for the Underground Electric Railways of London, will normally 
develop 5,500 kw., or about 8,000 h.p., but be equal to 11,000 h.p. on 
overload ; they are the largest single-cylinder engines which have 
yet been constructed. The Brighton and Liverpool Corporations 
respectively claim 5,400 kw. and 3,200 kw. of the total orders in 
hand, Clyde Valley Power Company 12,000 kw., and Metropolitan 
Railway 10,500 kw. 

London, N.E.—The Bethnal Green Borough Council have received 
the following tenders for clearing the site of proposed electricity works: 
Amount of offer—C. Griftiths, Ben Jonson-road, Stepney, £100 
коө; 8. E. Bonsall, 8, Queen’s-road, Peckham, £105. 11s. ; 
Smith, Wilkinson, and Sons, 10, Tottenham-lane, Hornsey, £102 ; 
J. Ashton, sen., 8, Stanley-road, Wood Green, N., £100; A. Myer, 
180, Morning-lane, Homerton, £96. 10s.; J. M. Hinton, Park 
House, Alexandra-terrace, East Ham, £95; W. Butler, Cl, The 
Grange, Bermondsey, £75; J. W. Moore, 88 and 90, South-street, 
Walworth, £65. 108. ; J. C. Base, 131, High-street, Stratford, £365 ; 
W. Downton and Oo., Neville Yard, West Kilburn, £35. Amount 
to be paid to contractor—S.  Eddiard, 15, Green-lanes, Stoke 
неш о, £50; J. Ashton, 106, Mare-street, Hackney, £60; W. 

, jun., 1, Olifton-square, Peckham, £140. 

Paisley.—The British Schuckert Electric Oompany, Limited, 
‘report the following recent orders, «шор others : For Paisley Corpora- 
tion, extensions to tramway switchboard, consisting of nine panels, 
with the necessary instruments and switchgear; also a negative 
booster set of 27 kw. capacity to work in conjuaction with the return- 
eurrent feeders. For the Dunlop Rubber Company, Limited, Aston, 
through Messrs. Willians and Robinson, who are supplying the 
engine, a 275-kw. direct-current generator, 250 volts, r.p.m. 
"This machine will operate in conjunction with the existing plant 
of the Dunlop Rubber Company, the whole of which, including 
nerators, motors, etc., was installed by the British Schuckert 
lectric Company, Limited. For the Lurgan Weaving Oompany, 
-Belfast, a -kw. combined direct-current generator, 220 volts, 
and Allen steam-engine, together with ejector condensing plant 
‘complete, 

Wolverhampton.—The Oorporation have received the following 
‘tenders for the supply, delivery, and erection of surface condensing 
plant and oil separators, to deal with 15 000lb. of steam an hour: 


: 


Allen, Son, and Co., Bedford ................. ............... £1,339 0 0 
Belliss and Morcom, Limited, Birmingham ............... 1431 0 0 
Ditto (alternative tender ꝛꝛꝛꝛꝛ . 1,402 0 0 
Hlake, Knowles, and Oo., London ... n 1,094 2 0 
J. Evans and Sons, Wolverhampton .............. ТРЕ 1,292 17 6 
Klein Engineering Company, Manchester .................. 1,492 0 0 
Mirrlees, Watson, and Oo., Glasgow ........................ 1,505 5 0 
Ditto (alternative tender) .........................-............ 1,5310 5 O 
Ditto (alternative tender) ................... Sn 1,320 5 0 
Ditto (alternative tender) .............. CCC 1,564 5 0 
"Thornton and Orebbin, Bradford......—..... МЕТИ „ 1,557 0 0 
Ditto (alternative tender e 1,207 0 0 
Wheeler Condenser Company, London 1,191 0 0 
Worthington Pump Company, London .. 1,361 0 0 


Devonport.— The Corporation have received the following tenders 
for a negative booster: 
Walker and ray ‘hie Limited, (guaranteed efficiency 80 percent.) £310 
British Electric Plant Compay, Limited (70 per cent.) . 310 
Crompton and Co., Limited (75 per оерё.).............................. 515 
Brush Electrical Engineering Company (82 рег cent., accepted) 527 


Siemens Bros. and Co., Limited (72.25 per cent.) .................. 332 
Industrial Engineering Company, Limited (72 per cent.) ......... 558 
Bruce Peebles and Oo., Limited (79 percent.)  ..................... 341 
Keighley Engineering Company, Limited (80°5 per cent.) ......... 347 
Johnson and Phillips (81 per cent.) . . 375 
Rhodes Electrical Company (77 per cent.) . 390 
Mavor and Coulson, Limited (79 per сепї.).................... ee 391 
Thomas Parker, Limited (77:5 per cent.) . 2 


British Westinghouse ошл; Limited (79 per cent.) ........... 
Lancashire Dynamo and Motor Company, Limited (78 per cent.) 30 


Laurence, Scott, and Oo., Limited (75 per cent.)..................... 

Mather and Platt, Limited (75 3 aid % OP 425 
Lister Electric Manufacturing Company, Limited (76 per cent.) 433 
British Schuckert Electric Company, Limited (76 per cent.)...... 455 
Electric Construction Company, Limited (80 per cent.)............ 465 


Wandsworth.—The Borough Council will hold à special meeting 
to consider whether or not the Council shall agree to make a contribu- 
tion of £65,000 towards the coet of the widening of Streatham High- 
road for the extension of the London County Council tramway from 
the present terminus at the Tate Library, Streatham, to the county 
boundary at Norbury. The Borough Council has on a previous 
occasion refused to make any contribution, but it is now proposed 
that the resolution embodying that refusal shall be rescinded, in view 
-of the advantage that would accrue to ratepayers in the Streatham 
Ward if the proposed extension was carried out. 


BUSINESS NOTES. 


TRACTION. 


Dover.—The Board of Trade have confirmed the Dover and River 
light railway order. 

Calverley.—A tramways provisional order is to be applied for on 
behalf of the District Oouncil. | 

Birkenhead.—It has been resolved that top deck covers be fitted to 
two of the Corporation's trams, 

Burton.—The Burton and Ashby light railway order has been 
confirmed by the Board of Trade. | | 

Heywood.—Terms have been arranged for the leasing of the 
tramways to the Rochdale Corporation. 

Airdrie.—]t is probable that the first sections of the electric tram- 
ways will be opened for traffic in February. 

Barking.—The Board of Trade’s inspection of the new electric 
tramways to Beckton took place on Tuesday. 

Burnley.—It is has been decided to fit two of the Manchester-road 
cars with mechanical slipper brakes at a cost of £60. 

Leicester.—One of the Lancashire boilers for the tramway power- 
house has been delivered. It was supplied by Messrs, Yates and 
Thom, Blackburn. 

Redruth. —It was stated at this week's meeting of the Council 
that from Nov. 7, 1902, to Sept. 30 of this year the trams had carried 
1,000,000 passengers. 

Colohester.—The laying down of a system of electric tramways in 
the town was formally marked by a fitting ceremonial performed by 
the Mayor on Thursday last week. 

Huddersfield. —Bicycles will in future be carried upon the tramoars 
at owner's risk in all respecte at the same rate as passengers, but not 
more than two will be carried upon one car at а time. 

Brighton. — The tramways engineer has been instructed to prepare 
specifications and detailed drawing for а public shelter and tramway 
room at the Old-steine terminus of the tramway system. 

South Hams Light Railway.—The Light Railway Commissioners 
will hold a public enquiry at Kingsbridge on Nov. 5 аз to sa orpoa 
ency of granting an order to authorise the South Hams Light Railway. 

Twickenham.—With reference to the London United Tramways 
Bill, 1903, the District Council have decided to agrea to the tramway 
company’s amendments in the agreement between them and the 
Council. 

Calne.—The Light Railway Oommissioners will hold an enquiry 
soon in regard to the application of the promoters of the Wilts 
Central Light Railway to construct a light railway between Oalne and 
Marlborough. 

Middlesex —The County Council are opposing the application of 
the London United Tramways Oempany to the Board of e for an 
extension of time for the completion of the extension of their Ealing 
line to Uxbridge. 

Halifax.—The Corporation Tramways Oommittee have received an 
offer of £2,000 per annum for the privilege of ocoupying s on the 
Corporation tramcara with advertisements. This is equivalent to a 
rate of 144. in the 2. А 

Wolverhampton.—At a special meeting of the Town Oouncil to 
be held on Friday, the members will be asked to consider the question 
of promoting a Bill in Parliament for the extension of the tramway 
system to Wednesfield. 

Kirkoaldy.—In connection with the tramway scheme, in respect of 
which parliamentary powers are to be applied for to double the lines 
where necessary, and to lay double line to Dysart, it has been decided 
to divide the existing route into six 4d. stages, or 24d. for the complete 
route, 

New Zealand.—At a recent meeting of the board of directors of 
the сар Falls Electric Power Company it was intimated that the 
electrical supervising engineer was expected to arrive this month, and 
he would at once commence operations on the intended electrical tram 
service work. | | 

Hastings.—Mr. W. M. Murphy has informed the Town Council 
that the tramway works will be commenoed in February, and he hopes 
to complete the principal lines before the end of next year. The time 
for completion authorised by the original Act and order has yet nearly 
two years to run. 

Dublin.—The Judicial Committee of the Privy Council have heard 
an application on behalf of the Dublin United Tramways Company for 
an extension of time limited for the completion of certain works in 
connection with their system. The committee granted an extension 
of two years from the present time. 

Spain.—A proposal has been made by the ''Tranvia del Este" 
Company of Madrid for a new electric tramway line, and until Nov. 13 
other proposals on more favourable terms, duly teed, may be 
made. An application has also been made for the concession for an 
electric tramway in the Oanaries from the port of La Luz to that of 
Sardina, | 

Handsworth.—It having been agreed by the District Council to 
psy the South Staffordshire Tramways Company £5,250 for the pur- 
chase of that portion of their undertaking which is in the Oouncil’s 
district, the electrical engineer has been instructed to proceed with the 
hee of plans for the conversion of the lines to electrical 
working. 

Scarborough.—The joint committee of the Water Committee and 
Streets Sub-Committee have met to consider the question with regard 
to the tramways company and the laying of water- mains. It wae 
decided to appoint a deputation along with the two engineers 
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(Mr. Millhouse and Mr. H. W. Smith) to interview the tramways 
company. 

Swansea.—Over 30 tenders have been received for the proposed 
tramway extensions. Tho specified date of completion is 12 months, 
with the exception of certain portions, which must be completed in six 
months. The penalty for late completion is 1 per cent. of the total 
price of each contract for each day's delay. Tho tenders must be all 
in by the 31st inst. 

Bankfoot.—The Board of Trade have confirmed the Bankfoot Light 
Railway (Extension of Time) Order, 1903, reviving the powers granted 
and extending the period limited by the Benkfoot Light ailway 
Order, 1898, for the compulsory purchase of lands and extending the 
period limited by that order for the completion of the railway and 
works by that order authorised. 


Norwioh.—The gross earnings of the Norwich Electric Tramwa 
Company for the year ended June 30 amounted to £33,833. 8s. 7d., 
and the working expenses to £213,204. 14s. 1d. The directors recom- 
mend a dividend of 23 per cent., £1,209. 163. 7d. going to the reserve 
aesount, and the balance, £1,212. 17s. 11d., to be carried forward. 
Seven million passengers were carried during the year. 


Paris Underground. — A Reuter’s telegram from Paris of Saturday's 
date says: In consequence of a short-circuit in the power cable another 
fire broke out on the Metropolitan Railway at about five o'clock this 
morning. Dense smoke filled the tunnel between the Champs Elysees 
and the Etoile Stations. No trains have been running up to the 
present, but the fire has been got under. No опе was injured.” 


Finchley.—At the last meeting of the Urban District Council the 
surveyor reported that there was still considerable delay in finishing 
the portion of the track already Jaid. He understood, however, from 
the county engineer and the contractors that the necessary material 
was now coming to hand, and more dispatch would be possible. High. 
tension mains had been laid from Barnet bouudary to Whetstone. 


Altrincham.—The poll taken on the tramways question was 
declared on Saturday. Voting cards had been sent round to the 
ratepsyers asking the following question: Are you in favour of the 
Altrincham Urban District Council applying to obtain a provisional 
order for the constructiun of tramways in Altrincham ? " 1,311 voted 
for and 1,098 against the applicstion, giving a majority of 213. Nearly 
200 did not vote. 

Derby.—On Tuesday, after a long discussion, a special meeting of 
the Town Council passed the following resolution: That the portion 
of the resolution of the Council passed on May 6, 1903, approving of 
the routes presented by the Tramways Committee be rescinded so far 
ag it refers to the tramways on the Burton-road at a point on the road 
opposite Vicsrage-avenue and the borough boundary adjoining the 
parish of Littleover.” 

Greenook.—The decision of the arbitrator in the dispute between 
the Town Council and thé tramways company (referred to in our issue 
of the 16th inet.) has now been made public. The arbitrator has fixed 
the price to be paid by the company for electric energy in excess of 
500,000 units per annum at „1. per unit, and decided that the com- 
pany shall pay the Council £125 per annum for the use of the cables 
аз from May 1, 1901. 

New York.—The Electrical World supplies details of an addition 
to the subway power-house now building on the Hudson River. This 
addition will make the plant the largest and most expensive in the 
world. The total estimated cost of the whole scheme is $1,400,000, 
and the plant will be capable of generating 152,000 h.p. The boiler 
plant at first will consist of 72 boilers, each of 500 h p. The chimneys 
will reach to а height of 265ft. 

Lewisham. —The Borough Council have received a letter from the 
London County Council stating that if they will consent to contribute 
one-third of the cost of the necessary street widenings upon the intro- 
duction of electric trams, the London County Council will proceed 
with the application to Parliament. At a previous meeting the 
Lewisham Council agreed to contribute one-sixth, and they lave now 
promised to reconsider the matter. 


Erdington.—A meeting of the Tramways Committee of the Urban 
District Council has considered and аре the detailed specification 
and drawings for the construction of the first portion (about six miles 
in length) of a complete scheme of electric tramways for the district, 
prepared by Messrs. Robert Green and-H. Humphries, the joint engi- 
neers, who were instructed to forthwith obtain the approval of the 
Board of Trade to them and to advertise for tenders. 


Quarry Bank.—Last week Sir Herbert Jekyll heard objections to 
the Quarry Bank, Brierley Hill, and Rowley Regis light railway 
order. The following clause was inserted in the order: ‘‘ Nothing in 
this order shall authorise the Councils to alter or interfere with any of 

the tramways or light railways of the Dudley, Stourbridge, and District 

Electric Traction Uompany, Limited, without the consent, in writing, 
of the company, or without like consent to construct certain other 
lines.” 

Buenos Ayres.—Electric traction is making great headway at this 
place. All the lines of the Anglo-Argentine Tramway Company have 
now been converted to electrical working, and La Nueva Tramway 
Company has obtained permission to convert their line to the same 
method of traction. The concession is for 55 years, and the company 
agrees to give free lighting en route to 200 16-c.p. lamps per kilometre. 
Various extensions of the electric Jincs in Belgrano and Flores are to 
be carried out by the Buenos Ayres Electric Tramway Oompany. 

Newoastle.—4A special meeting of the Tramways Committee has 
been held to decide which route from Chillingham-road to Heaton- 
road it would be best to put in the Bill to be brought before 
Parliament. The committee decided that the trams should go one 
way by St John's-terrace and Tenth-avenue and return by Ninth- 
avenue and St. John's.road. The committee's recommendation 
(entailing an expenditure of £6,800) came up ut the Council meeting 


on Wednesday, but was referred back after а long debate, which was 
characterised by some unruly scenes. 


Sheffield.—The Tramways Committee have recommended to the 
Corporation that they should cease to insure against claims for com- 
pensation by third parties, and undertake themselves to meet these 
risks, but they suggest, with a view to limit the liability, that notice 
be given that from Dec. 5 next, as passengers are being carried at less 
thau the maximum authorised charges, they will only be carried on 
the express condition that the liability of the Corporation is limited to 
an amount not exceeding £25 for any accident to any one person. 
The 13 cars are about to be equipped with the National life- 
guard. 

Southend.— Financial statements with reference to the electric 
lighting fund and the light railways fand were submitted at the last 
meeting of the Town Gonneil. ith regard to the former, the esti- 
mated expenditure for the year was shown as £8,725, and the estimated 
income as 28,400. The expenditure for the six months ended 
Sept. 30 was £4,485, and the income £4,459. Under the light rail- 
ways heading, the year's estimated expenditure was put down as 
£14,841, and the estimated income as £15,000. The expenditure 
Do six months ended Sept, 30 was £8,852, and the income 

10,394. 


Rotherham —Dr. enne has reported on the 1 tramway 
routes, and the Tramways Committee e that clauses be 
inserted in the Bill to be promoted for the following extensions: (а) 
Effingham-square, Frederick- street, Bridge-street, College- road, to 
Bradgate; (b) Wellgate, Badsley Moor-lane, and Middle-lane: (c) 
Moorgate-road to Whiston ; (d) Effingham: street, Greasborough - road, 
to Greasborough boundary; (^) Fitzwilliam- road to bottom of 
Whinney-hill; (f) Canklow- road to Whiston Bar; (y) Domine Well. 
апа ід Market-plac»; (/) existing extensions at Kimberworth and 
anklow. 


Lianelly.—A meeting of the Estates Committee of the Borough 
Council was held on Monday, when the deadlock in connection with 
the traction and lighting scheme was again considered. Mr. D. 
Randell, solicitor to the Council, was present, and repeated the advice 
he had already given, that the Council should go to Parliament to 
secure & Bill to compel the Insulated Wire Company to carry out theic 
agreement. Mr. Randell said that he was backed vp in that view by 
the opinion of Mr. Vesey Knox, of the Parliamentary Bar, who said 
that it was the only course that the Council could pursue. The 
matter was then fully discussed, and by four votes to three it was 
decided t» adopt the advice of the solicitor and take parliamentary 
proceedings. 

Additional Traffic Roturns.—Anglo-Argentine, £2,113 increase: 
Barcelona Ensanche y Gracia, £136 increase; lona, £59 decrease ; 
Brisbane, £123 decrease (month of August, £11,736, increase £294) , 
British Columbia Electric (month of March), gross earnings £10,362, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £129 increas» 
(month of September, £13,793, increase £1,317); Calcutta, £425 
increase ; Cape Town (month of September), receipts £15,174, expendi- 
ture £8,503; Isle of Thanet Electric, £50 decrease; Lisbon Electric 
(month of September), receipts 89,636 milreis, expenses 51,251 milreis ; 
Mexico Electric (month of August), receipts 248,600, expenses £27,900; 
Pertb Electrio, £268 increase; Port Elizabeth (month of September), 
receipts £3,750, expenditure £2,767. 


Islington —At the last meeting of the Borough Council the Works 
Committee reported consideration of a letter from the London County 
Council giving &t length the reasons (among them being that the 
conduit system would necessitate the reconstruction of numerous 
bridges) which had induced them to suggest that the overhead trolley 
system should be adopted for certain of their northern tramways, and 
expressing the hope that the Borough Council would, in view of the 
difficulties, agree to the proposal that certain of the tramways in tho 
borough should be worked on the overhead system of electrical traction. 
The meeting resolved that representatives from each borough affected 
by the proposed reconstruction of the London County Council's. 
northern tramways for electrical traction, together with their respec- 
tive town clerks and borough engineers, be invited to attend а con- 
ferenoe to consider the question with a view to united action being 
taken in the matter. 

Speed of Tramoars.—In connection with the prosecution of four 
motormen of the London United Tramways for driving their cars at 
a higher speed than the authorised limit, some official trials were 
made on Wednesday in order to decide whether the contention of the 
company that their cars were unable to run at a greater epeed than 
10 miles an hour was correct. The Tie correspondent, who watched 
the trials, says the prosecutor, Mr. Moffat Ford, and his expert, Colonel 
Crompton, O.B., were not admitted. He gives the result of one trial 
as follows: Car No. 75 was timed carefully over 220 yards twice. 
It consumed on one occasion 353 seconds, on another 37 seconds. 
Since 45 seconds is the time which ought tu be consumed in coverin 
& furlong, it is abundantly clear that yesterday car No. 75 exceed 
the legal limit twice—that is to say, on the only occasions when it was 
timed.” The official results will probably be made known when the 
adjourned summonses come before the West London police magistrate. 


Cheltenham.—A deadlock has arisen between the Corporation and 
the light railway company in regard to the proposed extensions of the 
pest light railway along High-street to Charlton Kings, and along 

oth-road to Leckhampton. The Oorporation stipulate that along 
the High-street jarrah wood blocks should be used on either side of 
the track, but the company insist that the material shall be creosoted 
deal blocks. The difference in the life of the two blocks is said to be 
considerable, but so also is the cost, jarrah wood entailing a larger 
expenditure by £600 per mile as compared with creosoted deal blocks, 
and on this basis the extra cost to the company would amount to : 
between £3,000 and £4,000. It is stated that Mr. Nevins, chairman 
of the company, has sent what practically amounts to an ultimatum : 
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to the Oorporation—viz., that he adheres to the cheaper material; | Lord Chancellor, in giving the decision of the committee, said they 
that he is anxious to proceed with the extension without further delay, | would not remark on the merits of the case, but they could not accede 
bat that һе will make no further concessions to the Corporation on the | to the application on the question of jurisdiction. 


point mentioned. т. . Bradford.—In their annual report for the past 12 months, tho 
Chatham.—The Chatham and District Light Railways Company | Tramways Committee of the Corporation state that the route length of 
have found it impossible to get through their scheme (estimated to | the tramways worked by the Corporation has increased from 39 to 45 
cost about £6,000) for doubling the track on Ohatham-hill with the | miles. The саг mileage bas increased by 1,719,898 miles, and the 
celerity they had anticipated, and the work has not yet been com- | receipts show an increase of £68,984. There are 206 cars, fally 
menced. The requirements of the Chatham and Gillingham Councils | equipped, 187 of which are now in service. The lowering of certain 
necessitated prolonged negotiations, but eventually matters were satis- | fares from 54. to 2d. and the alteration made in regard to workmen's 
factorily adjusted with the first-named authority. The company, how- | fares have been attended with satisfactory results. The receipts 
ever, declined to agree to carry out all the works stipulated for by the | for the year ending Aug. 31 last amounted to £183,648, as compared 
Gillingham Council with regard to the part of the road in that parish, | with £114,664 last year, the average per car mile being 10°12d. The 
and appealed to the Board of Trade to decide the points of difference | number of accidents for the year ended Aug. 31 last is 1,168. It is 
between them. Lieut.-Oolonel P. G. von Donop, R.E., accordingly | with pleure the committee note that out of this number there 
held an enquiry into the matter, and met representatives of the com- | have been no fatal accidents. Forty-four million passengers have 
репу and the Council on Chatham-hill. The Board of Trade have | been carried on the cars during the 12 months. The wages and 
now given their decision. They have determined the matter in accord- | working conditions of drivers and conductors have not been varied 
ance with Lieut.-Oolonel von Donop's report, which is in favour of the | from last year. The class system of working and the payment 
light railways company. | by the hour have been found to work very satisfactorily, and now 
Cardiff. —There was another discussion at the meeting of the Tram- | that the men have been (оошу train the committee believe 
ways Committee on Friday last with reference to permitting the use f they have an excellent staff of employés, who know their work 
of cars for advertising. Mr. Ellis (engineer) expressed the opinion | thoroughly and do it well. The total staff numbers 901, against 
that the prospective revenue was more than counterbalanced by the | 826 last year, and 215 in 1901. | 


3 Ramsgate.—The Board of Trade has issued Lieutenant-Colonel 


К! sightliness of the cars and their attractiveness to passengers. 
the inviting appearance of the trams were altered, he believed there | von Donop’s report on the accident which occurred at Ramegate on 
Aug. 12. While an electric tramcar travelling from Margate to Rams- 


-would be a falling off in traffic. The committee were practically 

unanimous in deciding not to entertain the advertising idea. Accord- | gate was descending Bellevue-road the driver lost control of it, and it 
ing to a Cardiff electrical engineer, the illuminated tramcar experi- | came into collision with another car travelling in the o] posite direction. 
ment which has been tried at Cardiff is a costly luxury. Mr. W. S. | Over 30 passengers were injured, two seriously. Lieutenant-Colonel 
Crossman informed the committee that the gentleman in question had | von Donop says that the diiver, by his account, manipulated his 
told him that the cost per hour was no less than £3. Mr. Ellis replied | brakes ір а most unskilful way, and it was to his want of skill that 
that the actual coat was only 3s. 4d. per hour, and that the tramway | the accident must be to a great extent attributed. He had had 
receipts on the day on which the car was run went up £50. Mr. Ellis | considerable training at the work, but both his action and his evidence 
reported that up to the 16th inst. the increased receipts over last year | showed that he did not understand the working of the rheostatie 
totalled £16,975. There were now 79 cars regularly running, as against | brake. It was, however, specially with the view of preventing drivers 
losing control of cars that Mejor Pringle, in his report of Oct. 12, 


66 at the corresponding date of last year. The committee expressed 
satisfaction with the increase. 1901, recommended the provision of slipper brakes, so that these might 

be applied before commencing {о descend steep gradients. The 40 four- 
wheel cars belonging to the company had, it was stated, all been 
equipped with slipper brakes, and since there had been no cases of 
runaways with those cars, But the brakes titted to the 20 eight- 
wheel cars could not be so applied, and it was to this defect that this 
accident must also be attributed. Until the company fitted these 
eight-wheel cars with slipper brakes, which could be applied before the 
car started to descend a steep gradient, he did not consider that Major 
Pringle's recommendation had been properly carried out. The company 
pointed out that the provision of such brakes was a matter of great 
difficulty on account of the arrangement of the wheels on these eight- 
wheel cars. This might be so, but the problem must ‘be faced or the 
use of these cars be discontinued. 


Electrification of Steam Ratlways.—In its annual report 
rocently issued the Massachussetts Railroad Commission gives a useful 
account of the experimental steps which have been taken by various 
railway companies in America towards the substitution of electricity 
fur steam. While looking favourably upon such movemente, the 
Commiss on thinks that the steam railroad is not likely to give way to 
the electric railroads in the immediate future, and says ''it is idle to 
suppose that the end can be hastened by legislation." In dealing 
with the entire railroad system, the report rema ks, there ie ‘the 
frequent and infrequent passenger and the frequent aud infceqaent 
fie'ght service, the light and the heavy trainload, the short and the 
long distance haul, the traffic with many and the traffis with fow 
stops, and the complicated freight and passenger terminals. It is 
evident that thes» conditions present serious questions affecting both 
safety and expense in considering an electric equipment. The use of a 
single motor, carrying its own fuel, distinguishes steam transportation ; 
while the peculiar feature of the electric sygtem is the fact that 
the power is generated at one or more central stations and 
transmitted for considerable distances. The principal economy 
in the use of electricity is in the opportunity to generate 

wer in large units under the most favourable conditions ; its waste 
is in distribution at expense and loss. The greatest electrical 
economy is secured when the load upon the line consists of a lar 
number of small units—small trains at short distanc єв ‘apart—equally 
distributed ; the least favourable condition is whea the load upon the 
line consists of a small number of large units at long distances apart. 
As the development of the passenger business, through increased 
frequency of the short-distance services, has been in the direction of 
the greatest electrical economy, while the development of the freight 
busineas, through the inciease in the weight and decrease in the 
number of trains, has been in the direction of the least electrical 
economy, it is clear that the most favourable field for the introduction of 
electricity is in the passenger traffic. It is almost wholly in this field 
that the possibilities of an electric service upon railways are exhibited in 
different places in this and other countries with varying degrees of 
success. The service is found upon certain branch or suburban lines, 
where increased facilities for transportation combined with reduction 
of fare have brought a large increase in the volume of traffic. Whether 
а given enterprise has proved profitable it is often difficult to determine, 
but it is safe to lay down the general rule that a field for the develop- 
ment of a тау large traffic with frequent train service has been shown 
to be essential to satisfactory results. Upon every hand it is apparent 
that agencies are at work to develop the application of electricity so as 
to permit more and more its substitution for steam in the general 
operation of railroads. No incitement to pushing forward these under- 
takings can be more éfféctive than the stimulus of self. interest on the 
part of those anxious to insta] the electric in the place of the steam 
plant, and on the part of those eager in the handling of transportation 


Portamouth.— The Corporation are recommended to extend the 
tramways to connect with the propose Portsmouth-Hayling Island 
Light Railway at the borough boundary. The estimated cost of the 
scheme is £10,000. The Light Railway Commissioners will hold an 
enquiry into the proposed light railway next month. From the tram- 
ways accounts for the past 12 months it seems that the sum of 
£83,565. 12s. 5d. was expended in the year on the capital account, 
waking a total expenditure of £620,239. 8з. 8d. The income was 
£83,950, against £50,643; whilst the expenditure was £36,961, 
against £29,871, leaving а gross profit of £46,988. This, after paying 
off the adverse balance of the previous year, and Mr the interest 
and sinking fund charges, leaves a balance of £6,918. 10s. 8d., which 
the committee have decided shall form the nucleus of a reserve fund. 
The total amount redeemed and accumulated in the loans fund in 
respect of the undertaking now amounts to £31,066. Application is 
to be made for loans as follows: laying a double junction at Bradford- 
road, Southsea, £556. 10s. 10d. ; laying a cross-over in Commercial- 
road, £150; and purchase of a motorcar and track sweeper and 
sprinkler, £655. 

Local Authorities and By-Laws.—On Tuesday Sir Herbert 
Jekyll presided over a conference of local authorities of West Middlesex 
relative to the adoption of a set of by-laws giving them power to 
control the service of the London United Electric Tramways. Twicken- 
ham, Ohiswick, Brentford, Hanwell, Teddington, Hampton, and 
Hampton Wick districts were represented. The President said that 
some districts wanted the electric cars to run at speeds above the 
Board of Trade standard, some below. The Board recognised that the 
code, as it applied to old horse tramways, was quite inoperative in 
the altered condition of electric traction, and they were considering’ 
the question of speeds; but there would have to be uniformity. With 
regard to the distance between travelling cars, all the authorities 
agreed to 50 yards, with the exception of Chiswick, which wanted 150. 
The Brentford Council asked for a speed indicator to be on each car, 
but that was quite impracticable, and would have to be dropped. The 
suggestion of the same Council that every car should be disinfected 
once a month to the satisfaction of the local authority was ultra vires. 
Mr. Clifton Robinson, for the company, said they would welcome 
the invention of a reliable speed indicator, and would give a bonus of 
£500 for one. 

Belfast.—An spplication came before the Judicial Oommittee of 
the Privy Council in Dublin on Friday on behalf of the Cavehill and 
Whitewel Tramway Company, Belfast, for power to increase the 
capital of the company. Mr. Ronan, K.O., for the company, said the 
applieation was not opposed now, slthough opposition had been 
threatened by the British Electric Traction Company. The Cavehill 
and Wh tewell Tramway Company io 1881 and at diffe ent times had 
obtained further capital and borrowing powers by amendment orders. 
The tramway was a little over three miles in length, and ran from 
Chichester Park, Antrim-road, out to the suburbs of the city. ' The 
line was worked by horse power, and it was sought to reconstruct the 
line and work it by electric power. In the parliamentary session of 
1901-2 the company, in conjunction with the British Electric Traction 
Company, promoted a Bill which authorised the capital to be increased 
by £53,000, and the borrowing powers by £11,000. The entire capital 
then amounted to £45,000. which was more than sufficient to have 
the work carried out according to the estimate, which placed the cost 
at £40,000. Subsequently, however, the estimate was increased to 
£57,000, and they wanted power in order to meet this to increase the 
capital by the issue of 22,500 new ordinary shares, and to increase 
their borrowing powers by £7,500. The Act of 1901 did not provide 
for the additional capital, but this was purely an oversight. The 


666 


to make use of every real advance in methods, It is idle to suppose 
that the end can be hastened by legislation in the effort to compel 
ора. to follow experiment more closely than business prudence 

ic tes. р ' 


New South Wales Tramways.—The report of the Railway апа 
Tramway Commissioners of New South Wales for the year ended 
June 30 last has just reached us. We gather that on that date there 
‚ were 1244 miles of tramways open for traffic, the capital expenditure 
on which amounted to £5,571,587. The earnings during the year 
amounted to £752,034, being an increase of £120,277 over previous 
year, and the working expenses, which include over £20,000 to meet 
the reduction of the таша hours of the running staff, to £664,165, 
being an increase of £112,181. The interest on the capital invested 
on lines open for traffic, calculated at 5`552 per cent.—the average 
interest paid on the State debt—calls for £117,265, and the balance, 
after paying all working expenses, amounts to £97,869, the result 
being a deficit of £19,396. The permanent way, the Commissioners 
state, has, as well as the rolling-stock, machinery, electric plant, and 
buildings, been dfficiently maintained during the year. Owing to the 
conversion from steam to electric traction, a larger amount of relaying 
has been necessary, Seven miles 234 chains of 42]b. rails were relai 
with 60]b..T-rails, and 1 mile 68 chains with 83lb. girder rails, and 
the cost has been charged to working expenses. 26,000 tons of metal 
have been used in maintaining the lines, as compared with 18,816 tons 
the previous year. During the 12 months 24 electric cars, paid for 
out of working expenses, replaced 24 steam cars and three steam motors. 
The total amount of steam stock repl to June 30 this year by 
electric cars is 111 carsand 26 motors, at a cost of £82,677. The cost 
of the old stock was £82,458. 160 electric four-wheel motorcars and 
five service trucks have been added to the stock during the year and 
charged to capital. 130,405,402 passengers were carried, as compared 
with 108,136,111 in the previous year—an increase of 22,270,291. 
The conversion of eight steam lines to electric traction during the 
year necessitated а large increase in the amount of electric power gene- 
rated at tho main power-house at Ultimo. An extensive addition to 
the plant has been completed, and the output has advanced from 
1,236,455 to 2,826,126 rd of Trade units. In this connection 
the three-phase power transmission system, with five sub-stations 
for distribution of the required electrical energy to the various 
sections at Sydney, Newtown, Randwick, Waverley, and North Sydney, 
has been brought into operation. A further extension of the power- 
house has been put in hand, a considerable portion of the steel struc- 
tural work having been erectei and made ready for the reception of 
the new plant to be installed. Attached we are able to give a com- 
parison of the figures for the years 1903, 1902, and 1888 respectively. 
Amount expended on construction and equipment—1903, 25,871,587 ; 
1902, £2,829,363 ; 1888, 2877.244; cost per mile open, including 
workshops and rolling-stock, £27,090, £27,220, and £22,786 respec. 
tively ; miles open for traffic, 1241, 104, 384; average miles onen for 
the year, 1161. 964, 38; earnings, £752 034, £631,757, £236,519 ; 
working expenses, £654,165, £541,984, £219,196; balance (after 
paying working expenses), 292.869, £89,773, £17,525 ; percentage of 
profit to capital invested, 86°99, 85°79, 92°67 ; earnings per average 


mile open, £6,455, £6,546, £6 224; working expenses per average, 


mile open, £5,615, £5,616, 25.768 ; return. 
(after psying working шш, £840, £930, £456; earnings per 
tram mile, 1s. 1jd., 1s. 444. 3s. 43d.; working expenses per tram 
mile, 114d., Is. 2d., 38. 1łd.; return per tram mile (after paying 
оше expenses), 12d., 24d., 3d.; number of passengers carried, 
130.406, 402, 108, 136,111, not obtainable ; tram mileage run, 13,695,639, 
9,344,154, and 1,388,786. For the quarter ended Sept. 30 last the 
revenue amounted to £185,840, as against £166,900 in the corre- 
sponding quarter last year; and the expenditure to £159,239, as 
compared with £143,528, 


London County Council.—Since the London County Council have 
withdrawn the electric cars from the cable section between Kennington 
and the Streatham terminus, passengers desiring to journey through 
to the London termini, or vice versa, by tramcar have to change cars 
at the junction of theelectric and cable systems. This, we regret to 
hear, has given rise to much inconvenience and loss of time to 
passengers, especially to those who avail themselves of the tram service 
to reach their places of business in the City. We are informed, and 
believe it to be quite within the facts of the case, that often passengers 
coming from the Brixton and Streatham districts have to wait 10, 15, 
and 20 minutes at the Kennington junction before they are able to 

roceed on their journey townwards in the electric cars. The reason 
or this is not that the number of cars running is insufficient, but that 
the service is most irregular. For instance, it is no uncommon sight 
to see funr, five, or six '' Westminster" cars running in succession 
and leaving Kennington on the return journey comparatively empty, 
while large numbers are awaiting the arrival of a ‘‘ Blackfriars” car 
to earry them to their various destinations lying in that direction. 
When at length it does come there is an unseemly rush for seats. 
Sometimes it is the other way about, and passengers wanting to get to 
Westminster have to wait an equal length of time before their car 
arrives. Necessarily a change of cars must entail delay, but we think 
that if the connections were managed better the inoonvenience would 
not be unduly resented by the public. As it is, there is much 
grumbling, and not without good cause. It is stated that the electric 
cars will commence to run from the London termini as far as New 
Oross on Jan. l. At the usual weekly meeting of the Council on 
Tuesday the Highways Committee had on the agenda various reports 
referring to the tramway undertaking. These showed that arrange- 
ments are being made for the provision of car-shed accommodation at 
New Croes and Wandsworth. In the first case the committee asked 
for authority to spend £850, in addition to the £11,500 already sanc- 
tioned, for the acquisition of property for the purposes mentioned, 
while in the second а Bill is to be promoted next session for 
the compulsory purchase of certain property in Jews’-row, Wands- 
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worth, with the same object. The following report was presented 
with reference to the tramway reconstruction in South ‘London : 
„Certain preliminary expenditure will have to be incurred in i 
surveys, preparing plans, eto., in connection with the various tramway 
works which are in immediate contemplation. These include the 
reconstruction of the Streatham cable tramways, a work which it is 
imperative, in the interests both of the general and of the tramway 
traffic, should be carried out with as little delay as ible, and the 
extension of the tramways from the present terminus in Tooting High- 
street a short distance along Defoe-road, in order to provide a fresh 
terminus, which is urgently needed, for the Tooting tramways. Some 
small expenditure will also be required for making surveys, etc., in 
connection with tramways south of the Thames which the Council 
have are notice to Че. and in prosecuting enquiries with 

to undertakings which they will shortly be in a position to purc 
should it be so decided, To cover the expenditure necessary to provide 
the staff with all that will be required to make the surveys, etc., referred 
to, and to cover other ex penses of a preliminary character, the committee - 
suggest that a vote of £2,500 should be This course was 
adopted previously to the work of the reconstruction of the New Croes 
and Greenwich sections of the tramways being put in hand, and was 
found to Бе a convenient one. Ultimately the various items of expen- 
diture proposed to be ineurred will be charged . to the 
respective works to which they properly relate. е committee had 
sent to the Finance Committee an estimate of the amount named, and 
recommended that the estimate of £2,500 submitted by the Finance 
Committee be approved, and that the Highways Committee be autho- 
rised to incur that expenditure on capital account up to that amount. 
The committee also brought forward a report with regard to alteration 
of mains in Tower Bridge-road. It stated that in connection with the 
construction of the tramway iu Tower Bridge-road, authorised by the 
Council, which is at present being carried out, it will be necessary to 
arrange for the removal or alteration of certain pipes, wires, etc., under 
the carriageway. Certain of these mains are those belonging to the 
Bermondsey Porongh Council as part of its electric lighting under- 
taking, апа the Borough Council have received notice from the 
contractors, Messrs. W. Griffiths and COo., to remove the mains 
referred to, iii order to provide sufficient depth in the carriageway 
for the construction of the electric conduits for the tramways. 
The Borough Council suggests that the mains to be removed 
should be placed as far as possible in the Tower Bridge-road 
subway and its laterals, but the committee think that the beat and 
least expensive course to adopt would be to carry the mains by the 
shortest route through the arch of the subway. The cost of the work 
will have to be borne by the Council as part of the cost of the con- 
struction of the tramways. The committee accordingly recommended 
that permission be given to the Council of the metropolitan borough 
of Bermondsey to carry out the necessary alteration of the positions of 
their electric lighting mains in Tower Bridge-road in consequence of the 
construction by the London County Council of tramways along that 
thoroughfare, such permission being subject to the mains being laid b 
the shortest route through the arch of the subway and to the wor 
being carried out in all respects to the satisfaction of the Counoil'a chief 
engineer. 


LIGHTING AND GENERAL. 


Falkirk.—The Town Council are about to make a few extensions of 
electric light mains. 

Laton.—The Guardians have decided to substitute electricity for 
gas at the workhouse, 

Hammersmith. —The public lamps in Great Ohurch-lane are to be 
supplied with electricity in place of gas. 

Cardiff, — The Corporation have obtained permission from the 
Marquis of Bute to lay а cable through his estate. 

Hanwell.— The District Council having decided to obtain an electric 
lighting provisional order, the draft of same has been approved. 

Penrith.—A scheme for the electric lighting of the town at a сові 
of £7,500 is under consideration by the Urban District Council, 

Melksham.—An agreement relating to the license*of Messrs. Tilke 
and Smith to lay electric mains in the urban area is under consideration. 

Huddersfield. —The Electricity Committee in their last report state 
that the number of consumers is now 1,855, and lamps connected 
127,690. 

Tobercurry.—The District Council have granted permission to the 
Tobercurry Lighting Committee to erect poles and wires necessary for 
the lighting of the town. 

Benfieldside.—An offer from the electric supply company to 
tender for the ligbting of the district for the season 1904 and 1905 is 
before the Lighting Committee. 

Salford.—The Council propese to apply for sanction to borrow 
£10,000 to cover the cost of the purchase of motors to be hired out to 
the publie, as authorised by the Corporation. 

Bradford, —It is expected that the Sunbridge-road dust destructor, 
now being erected by the Horsfall Destructor Company, will have 
500 h.p. available for electric lighting purposes. 

East Ham.—From Jan. 1 next current will be supplied to private 


consumers at 44d., and to places of public worship at 4d. per unit, 
which is a reduction of 1d. per unit on each rate. 

Lowestoft.—We understand that the next report of the Electric 
Lighting Co:umittee will deal with the question of free wiring and a 
flat-rate system of charging as against the present maximum demand 
method. 

Rosario Electric Co.—In their report for the period to June 30 
last the directors recommend a dividend on the preference shares at 
the rate of 6 per cent. per annum, calculated from the due dates of 
instalments to June 30 last, i 
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Ladysmith.—We referred to the opening of the Oorporation’s 
electric light works in our issue of Sept. 25, and now learn that already 
the engineer, Mr. J. Stanley White, is putting down an additional set 
equal to the two at present running. 


Thornbury.—Steps are being taken by a syndicate to secure а 
Bill for the sole supply of electric power in that part of the Rural 
District Council's district not already allotted. The Council have, 


however, decided to obtain these powers themselves. 
Gillingham.—The Parish Council have instructed Messrs. Parry, 
Ross, and Richards to make a preliminary canvass and survey of the 
isb, and to submit а report with estimates of the cost of electric 

ighting for the further consideration of the Council. 
Wrexham.—On Tuesday the electrical engineer presented a scheme 
for the extension of the electric light cables, the approximate cost of 
which will be £4,500. The question of applying for sanction to 

the borrowing of £4,500 has been referred to the Finance Committee. 


Ludlow.—An enquiry has been held into an application of the 


Town Council for sanction to borrow £8,250 for purposes of eleotric 
lighting and the provision of a refuse destructor. The Oouncil were 
represented by Mr. J. H. Williams (town clerk) and Mr. Parker, O.E., 
Hereford. 

Wisbech.—The Town Council have decided that an expert be ocon- 
sulted with regard to offers from several electric lighting companies to 


rovide an installation for the town. His selection and the fixing of 


is remuneration in the first instance is to be left to the Electric 
Lighting Committee. | 

Sheffield.—The senior students of the technical engineering class 
of the Owler-lane Evening School on Monday, by the permission of 
Мг. S. E. Fedden, O. E., visited the electric light and power station. 
Mr. A. Cuthill (station superintendent) and Mr. F. Т. Callis (senior 
engineer) acted as guides. 

Cheaham.— The Urban District Oouncil have asked Mr. A. Slatter 
to attend a Council meeting on behalf of the electric light company in 
order to discuss the provision of eleotrio power at the waterworks. The 
electric light company propose to commence laying the cables as soon 
аз the rain stope, whenever that may be. 

Mansfield.—An electrical exhibition was 
afternoon at the town hall by the mayor (Mr. 
exhibition is held in connection with the Oo 
department, ander the supervision of Mr. W. J. 
of the committee) and Mr. Hewlett (the engineer). 

Calne.—The town clerk has been instructed to reply to the 
Southern District Electricity Corporation that the Council could not 
withhold or give their consent to the company's application to supply 
Oalne with electricity, as they were at present considering whether 
they should not make a similar application to the Board of Trade. 


Elland.—During the weeks passed since the opening of the electricity 
works, the consumption of cutrent in the town has reached for each 
night an equivalent of 800 8-c.p. lamps We understand that during 
the week everything has gone satisfactorily at thestation. The Oouncil 
intend to offer current at 3d. per unit for lighting places of publio 
worship. 

Pitlochry.—A project for introducing the electric light is again 
under consideration, and the details of the scheme are said to be now 
very fully arranged. It is understood that Mr. John Leonard, archi- 
tect, is one of a number of local gentlemen who have interested them- 
pelves in the matter. The motive power will be derived from the 

iver Tummel, 

i .— The supply of electricity to North Finchley commenced 
m the 29th ult., and a supply from dusk to 12.30 а. m. was maintained 
til the 8th inst, Since that date the supply has been uninterrupted. 
Finchley has been permanently supplied since the 9th inst., and 
urch End since the 12th inst. Sections of the mains in each 

the three districts are being connected. __ | 

“ Glengarnock.—At a meeting of the ratepayers last week it w 
decided to form a lighting district co-extensive with the water district, 
which will extend from the new railway, Kilbirnie, to Langbar. The 
Glengarnock Iron and Steel Company are willing to supply electric 
light-at 5d. per unit, and it is estimated that the cost of the installa- 
tion and lampe will not exceed 24d. per £1 on owners and the same on 


occupiers, 


AUS on Tuesday 
. Crampton) The 
ration electiicity 
hadburn (chairman 


Paddington.—The Metropolitan Electric Supply Company are 
laying electric mains along Maida-vale. At the last Council meeting 
the Joint Works and Electric, Gas and Water Committee submitted a 
report on the whole question of the lighting of the borough, and recom- 
mended that no action be taken at present with a view to lighting any 
of the streets of the borough with electricity. This was agreed to 
without discussion. 
` Bermondsey.—The Electric Lighting Committee's recommendation 
that it be an instruction to the Baths Committee to adopt the report 
of Mesers. Kincaid, Waller, and Manville, in copnjanction with the 

h treasurer's report thereon, for the heating of the Bermondsey 
baths by exhaust steam, came before the Council last week. The 
expense would be £2,020, and the matter will come before the new 
Baths Committee next month. 

Steck Exchange.—The Stock Exchange Committee have appointed 
Nov. 5 a special settling day for Peebles (Bruce) and Co.'s 20,000 
6 per cent. cumulative preference shares of £5 each fully paid, 
Nos. 20,001 to 40,000. The committee has ordered the said securities 
to be quoted in the official list. The committee have also been asked 
to allow Eastern Telegraph Company's further issue of £44,435 34 per 
cent. preference stock to be quoted in the official ‘ist. 

, Aeton.—The sub-committee appointed by the Council as a deputa- 
tion to visit and inspect the combined electricity station and dust 
destructor at Wrexham last week di oc that, as the members present 
could not agree upon à unanimous decision, it resolyed to prepare yo 


against 9,710 at t 


‚| an agreement to supply electricity for publie lighting at а 


separate reports. It was decided to take these reports at the same 
time as the reports of Mr. W. H. Trentham and Messrs, J. and J. 8. 
Капыр adjourned from the special meeting of the Council held 
in May. 


Dandee.—Following the example of the North British Railway 


Company, the Caledonian authorities have completed arrangements 
for the introduction of the electric light at Dundeo West Station. In 
addition to the 
busier sidings will be e прва with the new illuminant. The arrange- 
ment, like that at Tay Bridge, 

the Oorporation works, the installation being carried ont by the 
company’s engineers. 


senger platforms, the goods department and the 
provides for the supply of current from 


Stirling.—The last report of Mr. A. O. Hanson, electrical engi- 


neer, shows that for the four weeks ending Oct. 3 15,768 units were . 
generated, as compared with 14,165 for the same period in 1902. The 


total number of ama oni 8-о.р. lamps connected to date was 11,145 
e same period last year. А new distributing cable 

has been laid. Several Nernst lamps have been ercoted in place of 

lamps ; others are being converted. А number of new applications for 


motors and lighting supply were recorded at last week's meeting. 


Arbroath.—The special committee of the Council appointed to 
deal with the proposals from several electric lighting companies, 
and to ascertain the best terms upon which any one of these would 
be prepared to take over the order and carry out the work, have 
agreed to recommend that the proposals of the Empire Electric 
Light and Power Company, Limited, London, should accepted. 
The company will take over the order at a price which will not 
involve the town in апу loss, and will complete the installation 
within 12 months. 

Whitby.—The following interesting particulars have been ascertained 
by the committee of the Whitby Oonservative Olub in connection with 
the respective costs of electricity v. gas, the former of which illuminant 
was recently installed in the club premises on Мише, During 
the past quarter 146 units—38 of which were charge for at the rate 
of 8d. per unit and 108 at 2d.—were consumed, making a total charge 
of £2. 4s. 10d. for the quarter. The cost of gas for the ccrresponding 
quarter of last year was £3. 1s. 5d. The introduction of electric light 
has, therefore, effected a saving of 16s. 7d. on £3, which is considered 
very good business.  ' 

Long-Distanee Tele es.—OCommunication is now practicable 
between Cardiff and Brüssels and neighbourhood, but not with any 
other town in Belgium. The charge is Өз. for each period of three 
minutes’ communication, and the service is only open to Poet Office 
subscribers making use of the Post Office call offices. Conversations 
by subscription are allowed by night at half rates for a period of not 
less than sıx minutes. Formal sanction by the French Administration 
having been given to the arrangements, communication will now be 
practicable between Cardiff and Paris (including the suburbs), Orleans, 
and Rouen. The charge for communication is the same as that for 
Belgium. 

East Molesey.—Edmundson's Electric Light Oorporation have 
offered to ineert the following clauses in the proposed provisional order : 
(1) to give the Oouncil the right to purchase the undertaking at a 
valuation as a going concert at the end of 7, 14, or 21 years ; (2) to 
supply electricity to private consumers at the ene rates, 7d. per 
unit for the first hour per day at the maximum , ог its 
equivalent, and 3d. per unit for any further 5 Furthermore, as 
it cannot be a clause in the order, they would be prepared to enter into 
rios not 
exceeding 244. per unit. The Council have abandoned their own 
proposal for obtaining an order, and have decided to consent to the 
above clauses. | ' 

St. Panoras.—The London County Oouncil have informed the 
Oouncil, with reference to the application for a loan of £30,000 for 
electric lighting purposes, subject to the Borough Council agreeing by 
resolution to provide out of a sinking fund established for that purpose 
or from maintenance account, for all renewals and replacements durin 
the currency of the loan of any of the plant and machinery rovided 
with the proceeds thereof, they are prepared to advance ‚960 of 
that sum upon the terms that it is taken up at once and repaid with 
interest at the rate of £3. 15s. per cent. per annum, oalculated 
quarterly, by equal half-yearly instalments of principal and interest 
combined, within 42 years from the date of the advance, and that the 
Borough Council pay the cost of the loan. 

Worthing.—The borough surveyor estimates the cost of the 
proposed refuse destructor, including the engines, boilers, and other 
plant, tenders for which have already been provisionally accepted, at 
£5,600, and the Council will apply for sanction to borrow this sum. 
The destructor 18851 will be sufficient to admit of the destructor 
being extended to double the capacity of the plant now море to be 
put down. The Council have decided that the fixed charge for lighting 
purposes to private consumers remain at the present rate of 2 r 
unit, but that from and after the commencement of the new year the 
table of discounts allowed in respect to current supplied for lighting 
pur should be as follows: 1,000 up to and including 5,000 units 
used per annum, 5 per cent.; and over 5,000, 10 per cent. 

Camberwell.—At the last meeting of the Council the application 
of the County of London and Brush Provincial Electric Lighting Oom- 
рапу, Limited, to place а transformer box in Burbage.road, near the 
corner of Half Moon-lane, was granted, subject to any disturbance of 
the footway or roadway being made good to the satisfaction of the 
borough engineer, and subject to an undertaking by the compauy that 
should the site or any portion thereof or the works connected there. 
with be required for public purposes, the company will pay the cost 
of removal or of any alterations. A letter has now been received from 
the company een. that they cannot possibly aocept the condition 
the Council has made, and that there is no alternative but to submit 
the matter to the Board of Trade unless the condition be withdrawn, 
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St. Olave (Southwark).—The workhouse is to be lighted by 
‘electricity instead of gas. The total cost of gas for the workhouse 
for the year ending Lady Day last was £483, of which it was assumed 
one-fourth was required for cookiog purposes. Upon an average 
two-thirds of the lights—370—will burn three hours daily, and 
vonsume 45 units of electricity, the cost of which at 34d. per unit 
amounts to 13s. 1d. per day, or, say, £240 per annum. The difference 
between the cost of gas (8365) and electricity (£240) is, therefore, 
£125. The Salisbury Electrical Engineering Company, of Lee, 
have obtained a contract for £365—providing 370 lights and 188 
switches. The current is to be taken from the Borough Council. 


Share Market.—More attention is given to electric lighting shares 
jist now, and many cheap securities are obtainable, yielding from 33 
t» 43 per cent. on the money invested at present quotations South 
London Electric shares have been favoured during the last few days 
owing to а remarkable increase in the amount of current sold by this 
company, which in its early days had many troubles to overcome, 
aud still suffers from original over-capitalisation. One reason for the 
iacrease in consumption is that the South London Corporation has 
n. cured a useful remp customer in the London County Council. 
Daring the time occupied by the building of the Council's own power- 
house, the South London Company supplies the energy to the London 
County Councils trams. The arrangement lasts for some 18 
months yet. 


Dumfries.— Messrs. Frank Suter and Co., Limited, London. acting 
in co-operation with three other manufacturing firms, have offered to 


the Town Council to carry out an electric light installation for the 


town on the following terms: that the Council provide the 
capital, amountiog to £16,500 ; that the company carry on the 
undertaking, and pay to the Council the fall interest on capital 


and sinking fund charges, and shall also pay over annually half of. 


the profits, but under reservation of a right to charge a loss incurred 
at any time against the profits of subsequent years; that the company 


and the firms associated with them enter into an agreement 
wugranteeing the Oouncil against any loss; and that the Council. 
һе entitled to take over the works at any time without payment of 


any pomum on giving 12 months’ notice. It is proposed to employ 
the Dowson power gas in generating the electricity. 


Fulham.—The electrical engineer to the Borough Council has 


reported that as а result of his investigations he had come to the con | 


clusion that it was necessary to at once put in hand the construction 
of two new sub-stations, one in West Kensington and the other in 
Fulham-road at its junction with Munster-road. It was also necessary 
to add to the present high-tcasion feeders supplyiog Jerdan-place. 
The total cost of these works would be £2,050, It was agreed by the 
Council to put the work in hand. At the present moment construc- 
tional and other works involving capital expenditure are practically 
suspended owing to the fact that the triennial elections for the borough 
councils take place next Monday, and also because the County Oouncil 
have urged upon the local councils the necessity of suspendiag, as far 
us possible, further works out of capital expenditure uatil the money 
market is in a more satisfactory conditioa for the Council to borrow. 


Erith.—The Electric Lighting Committee recommend the erection 
of a number of 4 snd 4 ampere lamps, and the necessary extensions of 
the public lighting cables. With regard to a supply of current to 
Oroesness outfall works the committee have considered a letter from 
the superintendent, Mr. E. J. Beal, enquiring upon what terme the 
Council would be willing to supply electricity to those works for the 
day load, and recommend that the Council agree to supply current 
for the day load at 5d. per unit, or for both the day and night loads, 
estimated at 140,000 units per annum, at 4d. per unit, provided in 
eich case that the London County Council will guarantee the payment 
of the minimum sum of £200 per annum for the period of three years. 
The'committee have directed the resident electrical engineer to obtain 
badges to be fixed to the coats of the staff engaged in the fixing or 
examination of wires, fittings, meters. etc., upon the premises of 
private consumers, also to provide oilskins for the outeide workmen. 


East Barnet.—Progress is being made with the framing of an 
electric lighting scheme for the district. The Electric Lighting 
Committee of the Urban District Council have obtained a report of 
Mr. Warden-Btevens, in which he agrees with Mr. Adams in advising 
the Council not to allow the electric lighting order to lapse, but he 
takes a different view from Mr. Adams as to the best way of carrying 
out the order. Mr. Adams advised the Council to generate and 
distribute their own light, and to introduce a dust destructor, while 
Mr. Stevens advises the Oouncil to obtain a supply in bulk, aud under- 
take distribution through their own mains. He thinks that works estab- 
lished iu the district would be successful eventually. but recommends 
the purchase of energy in bulk in the meantime. He does not believe 
in confining the mains in the first instance to a few of the best roada, 
and thinks thst the means of supply should be given to all within 
reasonable limits. If the Council undertook the distribution the 
would see that the interests of the ratepayers were fully safeguarded. 
The scheme will involve an expenditure of £14,821. 

' Birmingham. The Birmingham Tame and Rea District Drainage 
Board decided on the 27th inst. to apply for sanction to borrow 
£14 000 for the purpose of erecting a boiler-house, electric generating 
station, high-tension power transmission line, motors, pumps, trans- 
former stations, etc. Inthe last session of Parliament authority was 
given to the B»ard to sell two acres of land to the city of Birmingham 
for the purpose of constructing а refuse destructor thereon. In pay- 
ment for this land the Birmingham City Council agree to generate 
steam, day and night, capable of actuating one high-speed engine, 
calculated to give off 175 b.h.p. With this power the Drainage 
Board, on the ad viue of their engineer (Mr. J. D. Watson), resolved to luy 
down an electrical power transmission plant for the purpose of driving 
motors for farm purposes at Baltley, Tyburn, and Park Hall; and 
metors for driving five centrifugal pumps, capable of lifting seven 


'in progress in that town. 


million gallons per day, situated at various places along the line of 
the 8ft. main sewer in the valley of the Tame. Three motors will 
also be erected at Tyburn for driving machinery in the mechanics’ and 
joiners’ workshops. Provision will also be made to drive four rotary 
sewage distributors at Minworth Greaves. Iu addition to this there 
will be provision for lighting at the Board's more important buildings 
at Saltley, Tyburn, et». The contract for the provision of the elec- 
trical transmission plant has been secured by the British Thomson- 
Houston Company, Limited, of Rugby, and amounts. to the sum of 
£7,977. 5s. 

Accidents.—The electrical engineer of Swansea (Mr. Prusmann), as 
reported in the Daily Post, said the cause of Sunday's failureof the electric 
light was due to a short-circuit in one of the boxes near the hospital 
corner. He found on examination it was impossible to tell what was the 
cause, as all the fittings in the box were entirely burnt up, and there was 
nothing left upon which to base a conclusion as to cause. The street 
atc lamps, which have separate cables, were only out for five or ten 
minutes. Three churches which use the current were in darkness, 
зы with private consumers, for something like an hour and а 
half. The Empire though, where a sacred concert was held, was 
reconnected in sufficient time, so that no inconvenience was caus31 to 
the concert. This was due to the fact that one of the feeder cables is 
connected direct into the basement of the Empire. Shortly after eight 
o’clock (the lights having been out since 6.35), the private lighting 
was resumed, with the exception of a short length on which the fault 
actually happened, affecting two or three consumers, There was no 
delay in the report of the fault. Directly it happened the automatic 
circuit breaker operated at the station and threw the whole works into 
darkness. The engines continued to work, and within half au hour 
the whole staff were either at the statiun or at the scere of -the fault. 
There was not the slightest confusion, and each of the staff did exactly 
the right thing. North Shields was last „ iuto darkness 
through the electric power station being flooded. Local failures were 
also reported at Jarrow. The resident engineer of Worthing. in his 
report on the recent failure of certain arc lamps, states that the chief 
cause of default was due to the dampness of the atmosphere, the 
effect being to corrode the brasswork and small moving parts of the 
lamp mechanism, so that the ‘‘feed” of the lamp, is impeded. 
On Saturday evening the electric light supply failed at Leicester owing 
to а short circuit on the switchboard. The main cable conveying the 
electric light current fused, the switchboard broke down, and the 
station had to be shut down. Supply was resumed on the following 
evening. The cellar containing the switchboard is fireproof, so that 
there was practically no danger. Аз soon as the man in chirge of the 
board found the ‘‘ sparking” in connection with the switchboard he 
telephoned to the generating station at Aylestone, and the machinery 
was stopped at once. This station has been running now for over nine 
years, and the mishaps experienced have been quite insignificant. 


Manchester.—A good deal has been pne about the resigna- 
tion of Mr. Metzger at Manchester. We have refrained from details till 
now, and give herewith the report of the discussion in the Manchester 
Council respecting the same. Mr. Howarth moved the adoptioa of 
the Electricity Committee’s minutes, with the deletion of the follow- 
ing words from the clause which announced the resignation of the 
chief engineer: ‘‘On the ground of his inability to work iu unison 
with the deputy chairman." Outlining the incidents leading to the 
resignation, Mr. Howarth said that in January of this year the Elec- 
tricity Committee of Halifax wrote to the town clerk asking if he 
would allow the engineer to advise in connection with certain works 
This letter was laid before the committee, 
who found that Mr. Metzger was appointed subject to а condition 
that he should devote his whole time to the duties of the position. 
The town clerk of Halifax was informed that Mr. Metzger could not 
advise his Corporation. He did not see any need to consult Mr. 
Metzger on the matter, but he subsequently explained to Mr, Metzger 
that the Corporation could not allow its officials to de outside work. 
Then the Burslem Town Oouncil approached the chief engineer 
personally, without consulting the town clerk, and he undertook the 
revision of their schemes and received forhis work 50 guineas. When Mr. 
Metzger was asked for an explanation by the committee he said he had 
received the sanction of the chairman. This, Mr. Howarth said, was not 
thecsse. Mr. Metzger did write to him, and the impression left on his 
mind was that someone merely wished to consult him on а technical 
point, and he did not feel justified in refasing permission for that. 
If he had known that Mr. Metzger was seeking to augment his 
salary by outside work, he should have put his veto on the proposal. 
It appesred that Mr. Metzger had aocepted the task of arbitratin 
between the Trafford Park Power Supply Company and the Electrica 
Company of Berlin. Asthe Electric Company were doing a large amount 
of work for the Manchester Eleotricity Committee, this action of the chief 
engineer placed him and the committee in a very invidious үле Tte 
matter was discussed by the committee, and a good deal of personal 
feeling was manifested. Ultimately Mr. Metzger tendered his resigaa- 
tion. It was accepted by the committee, and the words which he 
asked to be deleted were inadvertently inserted in the minutes. Mr. 
Howarth concluded by saying that Mr. Metzger had been in the 
service of the electricity department for two years and nine months. 
During that P gia, Mr. Metzger had applied himself to the work very 
earnestly and very successfully. Mr. Burgon seconded the resolution, 
which was passed without further discussion. 


Dalkeith.—The erection of the generating station in Croft-str.et has 
been nearly completed, and the streets are being opened for the pucpose 
of laying the electric cables. The contractors, Messrs. Crompton aad 
Oo., ure at present also introducing electric light installations iato 
Jedburgh, Melrose, and Dollar. The plant will consist of two Crompton 
55-kw. belt-driven shuut-wound dynamos, driven by two 80 b. p. 
high-speed electric light gas-engines by Orossley. The supply of gis 
to these engines will be provided by two 80.b.h.p. gas-producers, 
suitable for using anthracite coal. The battery consists of 560 cells, 
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The switchboard is of black and white marble. A hand-driven travel- 
ling crane by Chatteris, capable of lifting 12 tons, is to be put up as a 
permanent fixture. There will be one motor and two boosters for 
charging the battery, all direct-coupled together on one bed, and there 
will also be one balancer. The supply will be a low-pressure con- 
tinuous current on the tbree-wire system, the voltage across the outerr 
being 450. The cables are being laid by Messers. Callender on the 
solid system. There will be about 22 arc lamps for public lighting. 
Consumers will have the option of adopting free wiring. 


Bristol.—The Electrical Committee have adopted а report of the 
Wiring Sub-Committee as to the terms on which the Oorporation 
should undertake free wiring, wiring on hire-purchase terms, and 
as to the hire of motors. The wiring is to be carried out through 
local contractors. In the case of free wiring, a percentage on the 
cost of the installation will be charged as rental, but the amount 
cannot be fixed until the Local Government Board have sanctioned 
the raising of the necessary loan. In the case of hire purchase, 
the committee are prepared to extend the payments over any period 
up to five years. The consumer will be required to pay 10 per 
cent. of the cost of the work on signing the agreement, and in the 
case of a three years’ term, 12 quarterly payments, each equal to 
84 per cent. of the cost, with interest quarterly at the rate of 
. 4 per cent. per annum on the prinsipal from time to time out- 

standing. In both cases the hirer will be at liberty to redeem the 
fittings at any time on equitable terms. Тһе :ates for the simple 
hire of motors will be reduced at the expiration of the current 
quarter. The sale of motors on the hire-purchase system will not 
be undertaken by the committee, because there are manufacturers 
always willing to sell on those terms. Some months ago the Town 
Council sanctioned considerable extensions of electric s'reet-lighting, 
the streets to be so illuminated being chiefly the main thoroughfares 
leading to the city. The scheme involved the erection of about 300 
arc lamps. Some sections have been completed and on Tuesday many 
of the new lamps were given a trial, evidently with perfect success. 


Portsmouth.—The auditors in their last report state that there is 
a considerable improvement in the system of book-keeping of the 
electric light department. The revenue account shows an increase in 
the sale of current of £3,250, whilst the rentals have increased by 
£200. The groes revenue amounted to £35,282, as compared with 
£52,295. The expenditure under various headings generally showed 
increase, the profit on the undertaking being £14,079, as compared 
with £14,695. The form of the balance-shect of the undertaking the 
auditors do not approve. They query certain items in the balance- 
sheet. As to repayment of loans, while the auditors are satisfied that 
at the present time the annual instalment of loans raised by issue of 
stock are correctly charged, and will with their accumulations suffice 
to meet the principal amounts due at the end of the number of years 
for which the loans were sanctioned, they are not satisfied that the 
same is the case in regard to the loans from the bank and to the 
advances by the treasurer through the capital cash account. They do 
not consider that interest has been fully charged each year against the 
revenue of the undertaking, and that owing to this omission the 
balance on the net revenue account 18 made to appear at a sum of at 
least £1,200 in excess of the true figure. Dealing with the figure 
in the accounts for depreciation, the auditors submit а basis 
for calculation. As they truly point out, the accuracy of the 
balance-sheet depends on the actual depreciation being provided for іа 
the accounts. They also discuss certain items which have been 
charged to capital expenditure. To put the accounts of the under- 
taking upon a really proper basis, the auditors consider that опе 
correction is essential, and a second is very desirable. First, the 
amount of interest charged since the commencement should be lo.ked 
into, and to the extent that the undertaking has not been charged 
with full interest, its so-called reserve fund should be applied to 
correct the errors that have taken place. Secondly, the figures for a 
depreciation fund should be submitted to an expert, who should advise 
the Corporation what alterations, if any, should be made therein, and, 
if necessary, make a valuation of the machinery and plant. The 
result of his decision should be thereupon included in the ac^ounts, 
so that it may be clearly seen what is the true position of the under- 
taking, and whether it is, in fact, paying its way or otherwise. On 
the electric lighting account a farther sum of £16,384 on capital 
account was expended during the year, making a total expenditure of 
£218,446. The total in the loans fund for the extinction of debt now 
stands at £24,369, and £12,177 has been repaid. The income of the 
revenue account was £35,282, as against £32,295 The expenditure 
was £21,203, as against £17,589. Mr. Bone considers this does not 
compare favourably with the previous working, when the increase of 
revenue was over 18 per cent., while the expenditure showed a slight 
decrease. The increase in the expenditure is mainly under the heads 
of generation of electricity and repairs. 


_Aberdeen.—The plans of the new subway, the accepted tender for 
which is mentioned in another column, have been prepared in the 
burgh ае department under the personal supervision of Мг. 
Dyack, burgh surveyor, and his assistant, Mr. Conway, both of whom 
have had practical experience of this work. The Aberdeen 
Daily Journal says: Near the top of Orown-street there will be a 
spacious distributing chamber, lined with white glazed brick. From 
this chamber, cables may be taken in any direction required. The 
subway itself is to be of a horseshoe shape, 6ft. 6in. in height by 
Aft. бір, across, so that it will scarcely be so big as the one from the 
electricity works up Orown-street. It will be built of concrete, lined 
with red brick, and protected from damp by means of bitumen 
sheeting, as in the existing subway. Its total length will be some 700 
yards. In the construction of this tunnel several difficulties will have 
to be contended with, as, for instance, desling with and diverting 
sewers, etc., which come in the way, one of them being the main sewer, 
which will have to be lifted and relaid. On the other hand, the diffi- 
culties will be much less formidable than were encountered in laying 


the Crown-street tunnel, for then part of the new main sewer, which is 
to have its outfall at Girdleness, had to be constructed at the same time 
beneath the electric cable subway ; and having a comparatively level 
piece of ground to deal with from Crown-street to Holborn.street, 
the contractor, Mr. Tawse, should be able to make a very satis- 
factory job, as he did under more difficult circumstances with 
the Crown-street subway. Along the route there will be, among 
several new features, connecting chambers at Bon-Accord-street and 
Bon-Accord-terrace, provided so that cables may be taken towards 
Union-street or elsewhere for future extension. Another new feature 
is that, instead of the subway being entered from the centre of the 
street, entrances are to be provided from the footpiths so that on 
having a cover opened there anyone may get into сле subway by a 
short passage. Near the top of Holburn-street there will be another 
distributing chamber from which cables may be taken either up or 
down Holburn-street to Albyn-place, etc. This chamber also will be 
lined with glazed white bricks. Here a ventilating fan, electrically 
worked, will be erected, so that the tunnel will be kept well venti- 
lated. There will also be plenty of light from the electric lights 
which will be placed throughout the tunnel in а manner similar to 
those in the existing subway. The cables will be carried on a cable 
rack rather different in design from the present one ia Crowa-street. 
This rack will be prepared by the Corporation electric department. 
The subway will hold 52 cables, but will be so arranged that а dozen 
or more may be added without any diffienlty should necessity arise 
for them. In the subway they will be safe from damp or other 
damage, while if anything should go wrong, the workmen walki 
through the subway could give it their attention. The work, whic 
will be commenced almost immediately, will probably Ъз carried on 
in two or more sections at one time, во that operations may becompleted 
iu an expeditious manner. 

Barnstaple.—The charge for public lighting is to be 6d. per unit 
up to the end of the current year. The Oounc'l are producing electric 
current at 2:14, This does not include interest and sinking fund, 
but the diflerence between 2d. and 6d. will be more than ample to 
provide for it. The Mayor submitted the following address at the 
last Council meeting : ‘‘ Gentlemen, —As so many misstatements have 
been made concerning the financial position of the borough, it is my 
duty and privilege to place before you and tbe ratepayers a statement 
thereon, particularly with regard to the electric lighting undertaking. 
I find that on April 26, 1901, estimates were prepared by your engineer 
for lighting what is termed the compulsory area, and such estimates 
amounted to £21,450, which included contingencies such as engineer's 
fees, costs of the provisional order, and legal expenses; £21 600 was 
borrowed. The contracts for the work amounted to £14,657. 7s. 6d. — 
viz : Bryant and Thorne, for building, £3,789 ; Babcock and Wilcox, 
for boilers, £3,012 ; Newton Electrical Company, for engines and 
dynamos, £4,235. 6s.; St. Helens Oable Company, for mains, £2,001. 
11s. 6d.; Ashmore, Benson, and Oo., for accumulators, £1,031. 10s.; 
Chatteris Engineering Company, for crane. £115; Tucker, for laying 
water-pipes, etc., £448 ; Johnson and Phillips, in lieu of contract for 
well, £25—total, £14,657. 7s. 6d. To this there are extras on the 
various contracts, which I propose dealing with in detail. The first is 
that on buildings. These extras amounted to 21,574. 16s., and are 
arrived at thus : increased expenditure on foundations, caused by extra 
excavation in some parts to a depth of 15ft. at least, £482; substitu- 
tion of white for red bricks for facing of building, and for increased 
height of walle, £57. 17s. 9d.; construction of condensing pit, in con- 
sequence of the substitution of surface condenser in lieu of ejector 
condenser provided tor, £46. 0з. 51. ; increased strength of roof 
principals, £55 ; additional 3ft. on boiler-house, £60 ; new side walls, 
owing to dilapidated condition of old walls, £420. Оз. 6d.; sund 
work in connection with engineers, £68 4s. 8d.; subetitution of bric 
for stone for walls of boiler-house, £81. 13s. 1d.; felting for roof 
and improvements in engine - room, £68. 16s.; pumps in boiler- 
house and other suniries, £237. 3s. 7d. — total, £1,574. 16s. I 
ought here to say that these extras appear somewhat heavy, butI 
am informed that they are according со the scheduled prices mentioned 
in the contract and specifications, and that careful and accurate 
measurements were made by a competent quantity surveyor acting for 
the Council, and there сап be no doubt full value for money has been 
received. Boilers, £709. 1s. 4d.; extra for surface condenser in lieu of 
ejector condenser, £550; donkey pump, £14. 138.; stanchions under 
tank, £17. 10s.; extending exhaust piping to end of building to avoid 
alterations when new engine required, and sundries, £126. 18s. 4d.; 
engines and dynamos, £214. 8s. 2d.; recording voltmeter, £15. 12s. ; 
motor for economiser, £26. 132.; meters, £70 ; extra length of cables 
and sundries for connecting dynamos to switehboard, £102. 3e. 2d.; 
mains, £1,295. 8». lld.; laying cables each side of High-street, 
Joy-street, and Cross-street, to avoid repeated interference with 
wood paving by crossing, £426 4e. 8d.; house services, £269. 
19s. 14.; cable through North Walk, £47. 7s. 7d.; two extra arc 
lamps and sundry cable work, £551. 17s. 7d.; accumulators, 
£29. 17s. 3d.; for cable to connect regulating switches on switch- 
board instead of on wall in battery-room ; crane—extra length of 
rail, £17. 108. The foregoing extras, it will be observed, could 
not be foreseen, but as the works proceeded it was considered 
desirable, for the Letter management and equipment of the station, 
that they should be carried out, there being a surplus available. 
There are other items expended which had nothing whatever to do with 
the contracts, but which must be placed to the capita! of the under- 
taking. They are: clerk of works, etc., £91. 19s. 9d. ; cost of trials 
of machinery, £40. 3s. 2d ; switchboards for meters, £16. 9s. ; fuso- 
box services on mains, £26 4s. 1d.; Board of Trade fees, costs of pro- 
visional order, mortgagor and mortgagee's costs on loan, official adver- 
tisements, Mr. Adams's and Mr. F. W. Chanter's fees for preliminary 
reports, first cargo of coal for drying and testing purposes, etc., £597. 
19s. 2d.; engincer’s fees and expenses, £1,125 ; instruments for pcc 
£48. 148. dd. ; service lines, meter fixing, end miscellaneous, | 
7s. 5d.— total, £1,989. 108. 11d. The total amount, therefore, charge 
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able to capital is £20,488. бв. 1d.— viz.: contracts, £14,657. 
7a. 6d. ; extras on buildings, £1,574. 168.; extras on boilers, £709. 
ls. Ad.; extras on engines and dynamos, £214. 8s. 2d.; extras 
on mains, £1,295. Өз. 1lld.; extras on accumulators, £29. 
178, 3d.; extras on cranes, £17. 108. ; extras on miscellaneous 
items outside contracts, but chargeable to capital, 21,989. 
16e. 1ld.—total extras, £5,830. 18s. 7d. It will be seen that 
the total amount of the contracts, extras, and incidentals properly 
chargeable to capital is below the engineer's estimate, and below the 
amount you were authorised to borrow. A far better station than was 
at first intended has been erected. Experts say it is one of the best 
in England. You have a better building, improved condensing 
plant, cables laid on both sides of High.street, Joy-street, and Oross- 
street, and extra popio lamps. The Council is accused of frittering 
away thousands of pounds of the ratepayers’ money in this undertaking. 
Now what is the result? As I have before stated, the original 
estimates amounted to £21,450. To this should be added the cost 
of work which was not intended to be executed at the time the 
estimates were made, but, in consequence of the careful management 
by the engineer and the Council, whereby favourable contracts were 
entered into, these extra works have been carried out at a oost of 
£2.218. 188. 5d., that being the extra amounts to Babcosk and 
Wilcox, the Newton Electrical Oompany, and the St. Helens Cable 
Company, without seeking further borrowing powers. Further, there 
is the difference between the cost of well and Tucker’s contract, 
amounting to £209. Notwithstanding the two latter amounts being 
charged to capital, there is a balance of £1,111. 13s. 11d. to the credit 
of capital account not expended as originally contemplated, so that 
instead of exceeding the amount borrowed a saving of £3,379. 12s. 4d. 
has been actually effected on the undertaking, as follows: to amount 
of estimates, £21,450; add works not contemplated—to Babcock 
and Wilcox, £709. 1s. 44. ; to Newton Electrical Company, £204. 
8s. 2d. ; to St. Helens Oable Company, £1,295. 88. 11d. ; difference 
on well and Tucker’s contract, £209—total, £23,867. 18s. 5d. Amount 
actually expended, £20,488. 6s. 1d.—balance, £3,379. 12s. 4d. Besides 
all the expenditure for improved building, clerk of works, trials of 
machinery, instruments at station, first cargo of coal, and other items. 
I am not overlooking the fact that a considerable sum has been paid 
for meters and connecting same which should be debited to capital 
(and this is a daily expenditure in consequence of the application for 
current), but this will be a source of revenue to the undertaking, and 
the larger the demand for meters the better for the 5 А 
large sum has also been expended in public lighting not included in 
the before-mentioned contracts, and this is a matter of account here- 
after which will have to be paid by the Oouncil and credited 
to the electric light account. I have gone into the monthly 
statements showing unite generated, quantity consumed, cost of the 
production, eto., and believe that at the end of the first year’s working 
the profit will not only be sufficient to pay all the interest on the sam 
borrowed, but a considerable amount on account of principal. At 
Lady Day our private consumers numbered 98, and consumed 5,967 
units ; at Midsummer, 105, and consumed 7,742 ; at Michaelmas, 124, 
and consumed 10,182. And there are numerous applications from 
persons within the compulsory area waiting to be connected, but this 
cannot be done in consequence of the mains being charged to their 
utmost capacity. To comply with these applications, new feeders are 
being laid, and when this work is complete the plant will be sufficient 
to supply an almost unlimited amount of current throughout the town 
It is said that the purchase of the Town Mills has been secured for 
the sole purpose of the electric light undertaking. But this is a mis- 
conception ; the object was to secure the water rights, not only for 
electric light purposes, but for the general use throughout the town 
hereafter, and in justification of this step I would point to the reported 
evidence of the boronga surveyor at the recent Local Government 
enquiry. Further, I am advised and convinced that the 
Town Mills site was inadequate for the electric light station, and 
that the Council acted тиара selecting the Oastle-street side, upon 
whish were dilapidated buildings requiring a considerable sum to be 
expended to e them tenantable. I vili now deal with the general 
finances, and I think I cannot do better than give you the balances at 
Michaelmas of the Town Council and Urban District Council accounts, 
for which rates are levied for the past six years, from which you will 
gather that there has been no extravagance as alleged. At the year 
endiug Michaelmas, 1898, the credit balance was £1,530. 4s. 2d ; 1899, 
2780. 98. 5d.; 1900, £654. 178. 10d.; 1901, £934. 19s. 7d.; 1902, 
£1,322. 1Бв.; 1905, £1,285. 14e. 1d. In addition to the above credit 
balance, there is to the credit of the other acoounts of borough, such 
as markets and schools, а sum of about 2550. During the past half- 
year special payments have been made amounting to nearly £200 for 
the costs of a licensing appeal, presentation to Mr. F. C, Gould, works in 
markets, and purchase of a horse, Му statement, therefore, made in 
August last, that tbere would be a balance of about £1,800 was correct, 
as will be seen by the addition of the three last items. Until the past 
half-year the annual precepts to the overseers have been the same, and 
there has not been any increase in the general district rate. During 
this period £300 had to be provided for elementary education, £150 
towards the cost of wiring the Council's premises, and £150 towards 
the costs of the recent action, and these sums have been paid. It will 
be remembered that although the borough has been extended and very 
considerable works of street improvements executed, it has not been 
found ne by the Oouncil to increase the rates. The increase 
has been pe by demands over which the Council have no control, 
end they are not responsible for the increase of the rates. There is 
no party majority in this Council, our united aim being—and it has 
been so since I have been а member—to protect the interests of all 
the ratepayers, and I can only express my amazement and regret that 
a'member of this Board should associate himself with two others by 
signing his name to an address which, in my opinion, casts a grave 
ection upon every member of this Council,” A discussion ensued, 
and a vote of thanks to the Mayor closed the meeting. 
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PROVISIONAL PATENTS, 1903. 


Ост. 19. 

22497. Im electrical numerical switch. Joseph Makin, 
Bank-buildings, George-street, Sheffield. 

22507. Improvements in and relating to electrically-controlled 
hoists. John Alexander Steven, 96, Buchanan-street, 
Glasgow. 

23532. Improvements in and oonnected with electric arc 
lamps. John Owen Girdlestone and Carl Frederik Grimur 
Thorkelin, 16, Davies- street, Berkeley-square, London. 
(Complete specification. ) 

22551. Improvements in or relating to electric motors and 
controlling devices for use in the electrical propulsion 
of vehicles or trains of vehicles. John Smith Raworth, 
46, Lincoln’s-inn-fields, London. 

23556. Improvements in and relating to electrically operating 
fire-alarms, burglar alarms, and the like. Edwin 
Hughes, John Charles Jones, and Arthur Graham Mackie, 
322, High Holborn, London. 

32572. Improved method of and means for working electrical 
winding engines. Siemens Bros. and Oo., Limited, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. (Siemens und Halske Actien-Gese t, 
Germany.) (Complete specification.) 

99573. Improved safety fuse device for electrical installations. 
Siemens Bros. and Oo., Limited, Birkbeck Bank-chambers, 
Southampton - buildings, шоу e London. (Siemens 
und Halske Actien- Gesellschaft, Germany.) (Complete 

specification. ) 

Ост. 20. 


22001. Improvements in electrical switches for electric ignition 
as applied to internal-combustion engines. Fredrick 
Harold Hall and Oonstance Hall, Unity Works, Highgate- 
street, Birmingham. 

22602. Improvements in contact breakers for electric ignition 
of internal-explosive engines. Fredrick Harold Hall and 
Constance Hall, Unity Works, Highgate-street, Birmingham. 

22606. Improvements in apparatus for the generation of 
electricity primarily designed for the electrio lighting 
of trains. Thomas William Stainer Hutchins, 17, St. 
Ann’s-square, Manchester. 

28634. Improvements in or relating to terminals for stranded 
eleotrioal and other wires. Frederick Henry de Veulle, 
9, Exchange-chambers, Birmingham. 

82643. Improvements in brush-holders for dynamo-clectric 
machines. Milton Ellsworth Thompson, 52, Ohancery- 
lane, London. (Complete specification. ) 

22654. An improved clip adapted to be used for suspending 
electrio cables. Thomas Henry Walker, 72, Oannon- 
street, London. 

29658. Improvements in induction electric motors. Franklin 
Punga, Oswaldestre House, Norfolk-street, Strand, London. 

$9064. Contact apparatus for oleotric relay master clocks. 
Oliver Imray, Birkbeck  Bank-chambers, Southampton- 
buildings, Ohancery-lane, London. (Siemens. Schuckert- 
werke, G. m. b. H., Germany.) (Oomplete specification. ) 

92668. Improvements in electrical insulators. James Ernest 
Spagnoletti, 55, Ohancery-lane, London. 

22673. An 1mprovod current regulator for electric machines. 
Albert Richard Müller, 6, Lord-street, Liverpool. (Oom- 
plete specification.) 

22074. Improvements in and connected with telephone systems. 
Paul Нагдереп, 6,  Lord-street, Liverpool. (Complete 
specification. ) 

29680. Improvements in and relating to coherers for wireless 
telegraphic systems. Louis Dorman, 77, Ohancery-lane, 
London. (Complete specification. ) 

22696. Electrical vibratory moter. Oharles Sumner Whitney, 
Palace-chambers, Westminster, London. (Oomplete speci- 
fication. ) 

22698. Improvements in telephone transmitters, 
Prince, 18, Buckingham-street, Strand, London. 
plete specification. ) 


Jerome 
(Com- 


Ост. 21. 

29742. Improvements in dynamo-eleotrio machines and motors, 
Henry Francis Joel, 74, Windsor-road, Forest Gate, London. 

$2758. An improved voltage-regulated eleotrio lighting system 
for railway and other carriages. James Dalziel, 104, 
Savernake-road, Hampstead, London. 

297718. Improvements in apparatus for commuting ојіесёгіо 
currents passing threugh combined aro and incan- 
descent lamp circuits. Campbell Smart, 65, Ohancery- 
lane, London. 

22785. Improvement in storage battery plates. Edward 
Wanton Smith, Birkbeck Bank-chambers, Southampton- 
саш, Ohancery-lane, London (Date applied for 
under Patents Act, 1901, Sept. 10, 1903, being date of 
application in United States.) (Complete specification.) 

Ocr. 22. 
29804. Improvements in means for controlling electric circuits. 


Henry Leitner and Richard Norman Lucas Lynton, Dartnell 
Park, Byfleet. 
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28805. Improvements in regulators for electric cirouits. Henry 
Leitner and Richard Norman Lucas Lynton, Dartnell Park, 
Byfleet. 

22820. Improvements in electrioal fuse-boxes or fittings. 

Charles Douglas Burnet, 15, Water-street, riis oe 
Improvements in lampholders for eleotric di Buk, 
Albert Moore Barnes, 12, Warbeck-road, Shepherd’s B 

London. 

29858. Improvements in or relating te electrically-synchronised 
clocks and the like. Frederick Augustus Ohandler and 
Bahne Bonniksen, 18, Hertford-street, Coventry. 

29904. Improvements in controlling electric boosters. Edgar 
Alfred Oarolan, 83, Oannon-street, London. (The General 
Electric Company, United States.) 

29005. Improvements in electric rheostats. Edgar Alfred 
Oarolan, 83, Oannon-street, London. (The General Electric 
Company, United States. ) 

29906. Improvements in machines for covering electric con- 
ductors or the like with insulating material. Edgar 
Alfred Oarolan, 83, Oannon-street, London. (The General 
Electric Company, United States.) 

22007. Improvements in and relating to controlling devices 
for electrically - propelled vehieles. Edgar Alfred 
Carolan, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

22908. Improvements in electric switches or circuit broakers. 
Edgar Alfred Carolan, 83, Oannon-street, London. 
General Electric Company, United States.) 

22900. Improvements in dynamo-electric machines. Edgar 
Alfred Carolan, 83, Cannon-street, London. (The General 
Electric Company, United States.) 

28910. Improvements in bearings for electric meters and 
other measuring instruments. Edgar Alfred Oarolan, 
83, Cannon.street, London. (The General Electric Company, 
United States.) 

22911. Improvements in alternating-current motors. Edgar 
Alfred Oarolan, 83, Oannon-street, London. (The General 
Electric Company, United States.) 

29919. Improvements in dynamo-electric machines. Edgar 
Alfred Carolan, 83. Cannon-street, London. (The General 
Electric Company, United States.) 

299183. Improvements in alternating - current motors and 
methods of controlling the same. Edgar Alfred Carolan, 
83, Cannon-street, London. (The General Electric Company, 
United States.) 

22014. Improvements in emergency brakes for railway and 
tramway vehicles or trains. Edgar Alfred Carolan, 83, 
Cannon-street, London. (The General Electric Company, 
United States. ) 

Ост. 23. 


` $2955. An electric wire terminal grip. Walter Henry Copus, 
22, Clapham-road, London. 

$9981. Improvements in welding by electricity and apparatus 
therefor, Johann Harmatta, 4, South-street, Finsbury, 

‚ London. 

22906. Improvements in connection with incandescent electric 
lampholders with shade carriers, William Robert 
Newbold Gard, 18, Southampton-buildings, Chancery-lane, 
London. 

Oct. 24. 


23021. Improvements in electrical switches, cut-outs, and the 
like. Vernon Hope, 55, Market-street, Manchester. 

23043. Improvements connected with magnetic compasses, 
William David White, 100, Wellington-street, Glasgow. 
(Complete specification.) 

23057. Improvements in single-phase alternating - current 
motors. Benjamin Garver Lamme, Westinghouse-building, 
Norfolk-street, Strand, London. (Date applied tor under 
Patents Act, 1901, Oct. 31, 1902, being date of application 
in United States. ) (Complete specification. ) 

‚23086. Improvements in or relating to the regulation of 

o-electric generators. Martin Hamilton Kilgour, 
46, Lincoln’s-inn-fields, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 1:2, 1903. 
1902. 
29719. Alternate-current motors. Fynn. 
23344. Eleotrioal billiard marker and indicator. Malam. 
23694. Automatic shunting switch for protecting the shunt 
coils and carbon-holders of arc lamps. Eckstein and 
Angold. 
24109. Surface-contact structures for electric railways and 
tramways. Carolan. (General Electric Company.) 
24531. AppHanee for use in testing for electric currents. 
Oliver. 
25005. Systems of electrical distribution. Carolan. (General 
Electric Company.) 
26035. Photometers. Carolan. (General Electric Company.) 
20037. Electric railways on surface-contact or like systems. 
Carolan. (General Electric Oompany.) 
79. Magnetic clutches. Carolan. (General Electric Company.) 


(The 


. Electric arc lamps. Carolan, (General Electric Company.) 

Devices for the measurement of clectrioal energy. 
Lake. (Arno) 

Electrical resistances. Bray, Markham, Reiss, and Bray, 
Markham, and Reiss, Limited. 

Electric locomotives. Swinburne. 


Aro-extinguishing devices. Carolan. (General Electric 
Company.) 


Apparatus for forming coils for dynamo -electric 
machines. Oarolan. (General Electric Company.) 
Control systems for searohlight projectors, Oarolan. 
(General Electric Company.) 
Electric condensers. бага (General Electric Oom- 


pany. ) 
Potential indicators for 6 electric cirouits, 


26717. 
27758. 


27754. 
27789. 
27762. 


27766. 


Carolan, (General Electric Company.) 
1903. 
346. Conduits and troughs for electric conductors. Devon- 
' shire. 
13373. Electromagnetic face-plate or work-holder for machine 


tools. Margowski and Gorick. 


Electric signalling apparatus 
Bone meyer. 

Means for actuating valves, cocks, clectric switches, 
and similar apparatus at predetermined times. Boot, 


Printing telegraph instruments. Stiner. 


Electromotive force regulators. Lamme. (Date applied 
for uader International Convention, Oct. 2, 1902.) 


== 
COMPANIES’ STOCK AND SHARE LIST. 


15048. for railway trains. 


16698. 


16878. 
19886. 


Name. sr Last price 
Commercial and Industrial.— £ g 


Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. 
Aron Electricity Meter p. c. Cum. Pref. Sbares, 1-125,000 1 .. 
British Insulated and Helaby Cables, Ord., 1-100,000 5 
per cent. ,000 

—— 44 per cent. Mortgage "Debentures 100 
British Thomson: Houston Co., 44 per cent 1st Mort. Deb. 100 


—— 6 per cent. Cum. Pref., 1-100,000 ................ 


%%%%ʃũ basse ̃ ͤ e ca tU UV d dA ICI ad Ае . 105-106 
British Westinghouse Elec. and Manut., 6 per cent. Pref., 
erh Eu SUERTE DEUX EE A 
—_ 4 per cent. Mortgage Debenture Stock .......... .. 100-1 
Brush Electrical Engineering, ary, Nos. 1-106,751.. d v n 
—- Non. Cum., 6 per cent. FTT А аа 
4 per cent. 1st Debent ure ВіосК ................ 100 . 97-1 
т cent. 2nd Debenture Stock ................ 100 .. 85-90 
ä ble, Debent ure ee enn nne Юр e PLN 
6 per cent. Prein. 5. 
Crompton апа (ooo 66.6.6 8 t^ 
6 cent. Debentures .......................... 100 .. 100- 
Edison and Swan United) 4 A* Shares, 1-99, 2611. 3 4 
„A“ Sharee, 670171 139°... 5. 1 
5 per cent. Ређепіатев .......................... 100 .. 7 
4 per cent. Deb. Stook, Red. .................... 10 .. 72-77 
Electric Construction, eter Nos. 1 to 112,100.......... 2 — là 
7 per cent. Cumulative Prell а .. ars 
4 per cent. Perp. 1st Mort. Deb. 100 .. -100 
Ferranti Limited, 5 per cent. 1st Mort. Deb. Stock, Red. 100 .. 
General шее io Company у (2800), 5 "da cent. Cum. Pret. .. m S 9888. 
W. I. He ve Telegraph Works, Ordinary .............. 5 .. 14-15 
44 per cent. Ргеѓегепсе.......................... 5 2 5. 
r coent. Debentures ........................ 00 .. 108- 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 .. 184-1 
4 per cent. Debentures .......................... 100 .. 100-1 
Parker, Thos., Limited, Ordina: VVV 10 — 1 
Telegraph Construction and tenan cc 12 .. 
б per cent. Bonds ........................ а.е 100 .. 100-103 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1, 1 8 200. 1 id 
r cent. Deb. етеды, Red. and Conv. .... 100 .. 116-119 
Bournemouth and Poole, Ordinary ...................... 10 .. 15 
44 per cent. Cum. Pref., ~ 501.15.000 em — 1011 
6 per cent. Cum. Sucond Pref., 15,001-22,500 .... 10 .. 11-12 
per cent. Debenture Stock,! „ žá 106 
Promiey у dem ont) шее Light and Power Co., 44 per cent. 

Bro pon е benua aos 995 Ordin ео „ 6 0% %%% % ——fr. ов 100 ee 102-105 
mpton and Kens n, АГУ РРР ИРС Оре RA - 
ad на Hosts A рыс 3 Nos 146,000... 1 = 119 
cu ectric 8u rp., Ordinary, Nos. а - 

Nos, 20,001,000 . .. 5- 18 
Cambridge ж 20,00 Supply Company, Ltd., £10 Oe s 8 : & 1 
Central ntral Electric Bu a La., 4 рег cont Guar Deb. Stock 100 .. 107-11 
oe rie rand, Kor Gace b RR d sS 5 .. 9 

er oon um aking,” 4) he. бара UN E 8 
Н: nde ef p.c. 2 
4 per Tent Debenvurs Stock, Red. (Pro v. Certa. — 104-106 
Chelsea Electricity Supply .............................. 109 - ^ Ei 
44 per cent. De Ше е ( 100 — 108-111 
City of London, Ordinar r.. 10 . 21104 
— per cent. Cumulative Pref. .................... 10 .. 14 
5 455 cent. Debenture Stock .................... 159 182-127 
рет, cent. 2nd Deb. Stk. Prov. Certa. (all pd.) —„ 102-106 
County of don and Brush Provincial, Ordinary........ 10 =æ 7 

6 per cent. Cum. Pref. .......................... d 

44 per cent. Debentures Prov. Certa. АП Rd. 100 . 107-11 
Bdmundsons' Electricity Corporation, Ordinary,1-50,000.. 5 .. 6463 

В рег cent. Cum. Pref. .......................... 5 .. et 

r cent. First Mort. Deb..................... 100 .. 1001 
RlecirioL Tractn. Co. of Aust., Ld.,6p.c.Cm. Pf.,1-30,000 5 .. orth 
r нч Debenture Si „ 100 .. 
Folkestone Electric Su аргу 1 , Ord. Now. 1-10,000 ...... 6 .. A 
per cent. First Deb. Stock, Red. .............- 10 .. 1 

Hove El o Light. Limited, Ord, 1- Bets, 000 .......... § . 7 
Ke n & Knights ridge Elec. Lt., Ltd. , Ord., 1-21,000 5 . 1011 2 

per cent. Debenture Stock C - 
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Amount 
Name, paid. 


£ 


Kensington and Knightsbridge and Nottin ng Hil ... . 100 
Kt iderminster and Dist. Elec. Lighting an Tracio, Pref. 10 
London Electric, Ordinary .................1............ 5 
6 per cent. Рге!.............................--.. 5 .. 
4 percent. 1st Mortgage Debenture Stock, Red... 100 
Metropolitan, Ordinary nn. nnn nn 10 


—— 44 per cent. First Mortgage Debenture Stock .... 100 
I per cent. Mortgage nture, Red. .......... 100 
Newoastle-upon-Tyne тео Supply, озат, 


262 2 6 EEEE] 


Preference.. ‘omnia. 8 
Notting Hill Electric Li ting J КОСКЕЛ 
—— 4 per cent. First Mort. Debs., Nos. 1- оо. у. 
Oxford Electric, Ordinary, 1-96 and 407-14,510 ............ 
т cent. Debenture Stock .................... 100 
mii Ei E Company of Montreal, 44 per cent. First 


ebenture2sssss . 100 
вон ма Markets Electric Supply, 14 MA: ога, r 18,000. 6 
r cent. "reque . 100 


South xii Lon on, Ording 4 ͤ 5 
dt. oh evs and Tall Mall, Ordinary, 101:80,080. каев CÓ 
„„ 5 2 „„ 6 „% „„ „% ов en осоооооева оо 5 
т 3 Deb, T E s RIA 100 
Urban 196 c Supply Co., Ordinary, 8-50,007............ 
per cent. decet НЕ Ane 780. е, 000 5 
8 Ordinary .......... . 4 ã 5 


—-— 6 per cent. Oum. Pref. , 110, 101-138, 261.......... 5 


Electric Railways.— 


Centra) London, Ordinary.............. Sex EK Da Ed e. Vx 100 
4 per cent. Prein. 100 
defer V 100 

4 p.c. Deb. Stock (Prov. 8 erte Certa., folly расе 100 

City and South London, Consolida inary 100 
4 per cent. Debenture Stock .................... . 100 

5 per cent. Pref. Stock 3 VVV 100 

de М 50 AC 100 

Liverpool Overhead, 5 poi cent. Pref. .................... — 
— Ordina „ 6 % %„%%%%ù%/ù %%% овоо 99 9*9 оа ао о — 


— 4 per spoil teas Debentures, Red., 1-1,700.. — 
Waterlooand City, Ordinarr -- ` 100 


Eleetrie Tramways.— 


aglo- Argentine, 1-260,007 ..... 2 2 2 5 
шо ent 6 per cent. Debenture Stock, 1888.... 100 
в роо! and and Yi 8 ою. е 10 
Tramway Inves m. 1. ioi 
—— 6 рег cent. Cum. Pret., Nos i. À 15,000 „„ 


5 

per cent. Deb. Stk. Red., сы Certs. all pd. 100 

ritish Stich М АЗА Electric Railway Со., Ош, Nos. 1-20, 100 
Non. Cum. 5 per cent. Pref., Nos. 25,001-38 600° .. 100 


— — 44 percent. lat Mt. Debs., Nos. 1-6, 250, of £40 each 40 


Amount 
Name. paid. Last priee 


£ 
British Electric Traction, ош 1-500,000 & 60, d 90,000.. 10 
6 per cent. Cm. Pt., 50 001-60,000 0 
6 per cent. Perpetual ош Stock ..... ^»... 100 


Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ........ б 
A” 6 per cent. Cm. Pf, 1-40,000 .............. 6 
“Бер Dor cont; Cm. Pf.,1-27,500 .............. 5 
5 per cent. Deb. Stock, Red. .................. . . 100 
Prov. Cert., all раіа .......................-.... 100 


Cape Electric Tramways, Nos. 1-490,000 .................. 1 
City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 
4 per cent. 1st Mortgage Deb., 1-3,000(1917) .... 100 
Colombo Electric Tramways and Lighting, 5 per cent. Ist 
Mortgage Debenture Stock, Red. .................... 
Cork Electric Tramways and Lighting Co., Оша —— |) 
5 per cent. Cum. Pref. .......................... 10 
Doben ture езе 559 100 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 
6 per cent. Pref., Nos. within 1-60,000 ' i 
54 per cent, Mort. Debs., 1-5,000, Red. ..... ..... 100 


Imperial Tramways Ordinary....... ur all 
6 per cent. Cum. Pref. ................... — All 
per cent. Deb Stock ........................ 100 


Isle of Thanet күсе ташта sand Lighting, 5 рег cent. 
Cum. Pref., Nos. 30 "60,000 ied 8, pe 
4 per cent. шш, Stock. 


00 
Kidderminster and District Lighting and "Traction, ‘Pref... 6 
London United Trys.(1901),5 per cent. Cum. Pref. ...... . . 10 
4 per cent. Ist Mt. Db. Stock, Red. .............. 100 
Metropolitan Electric Trams. , Deferred, 1 veh ids 514, 016 1 
5 per cent. Cum, Prei., 500, 001-814,0 E i 
New General Traction, Ordinary ue Sod eR wies aw 5 
6 per cent. Cum. Prei. . 5 
5 per cent. Mortgage Debentures, 1-1,715 (Regd.). 100 
Oldham, Aston, and Hyde Tramway, Ordinary. TM 10 
5 per cent. саш. P ; 10 
Perth Elec. Tramways ( A29 per реш n Mon. Dob. Stk. 100 
Potteries Electric Trac ton, 0 Tana 0 -40, KA NE 1 
5 per cent. Cum. Pref., 500 3 .. 10 
44 per cent. Debenture ВбосЕ............... „+... 100 
South 23850000 ше Traction and Power Сошрайу—- 


£101, ‚152 6 per cent. Preference........ 3 
—— £628,093 44 per cent. Debenture Stock 2 100 p. 6. = 


Telephones.— 
National Telephone, Preferred .......... ~ 2100 
eferred k 


"anam ae 2 2 6 „ „„ 6 % %% 028 80 9 09 6.0 оо оо о.е 


00 

6 per cent. Cum. First Prei. . 10 
— — 5 per cent. Non. Cum. Third Preꝶen =e =e ~o me no 

— 4 per cent. Deb. Stock, Red.. = = =e = с 100 
Vetenkal Teile ohne and Blectric Oompany ——-——~... 


disce RETURNS AND ACCOUNTS FOR PLECIA RAILWAYS AND TRAMWAYS. 


Traffic Returns for Increase or 


week 
Line 
Ending 1903. 1902. | Week. 
— £ £ * 
Aberdeen Corporation Oct 2А 1,141 825 & 
Ayr Corporation » 2 : 201 н 194 + 
Birmingham Tramways ........ „ 2? 5,193 | 5,195 
Blackburn Corporation » 25 815 783 |+ 
Blackpool Corporation . . . . . . . . * 22 417 402 | + 
Blackpool-Fleetwood Tramways — 24| 255 255 
Bolton Corporation * 4 1.745 1,540 |+ 
Bournemouth Corporation...... is; MAD 921 ad i> 
Bradford Corporation „ 29 *,650 3,208 | + 
Brighton Corporation. » £ 8 0 818 | — 
Bristol] Tramways Company . „ 25 4,850 4465 |+ X 
Burnley Corporation s, 95 822 698 |+ 
Burton € 'orporation TT n € 576 
Cardiff Corporation » 6 1827 1,504 | + 
Carlisle Tramways Company. 8 . 190 4 |+ 
Central London Railway.......- „ 24) 6,737 1,213 
‘City and South London Railway) „ 25 2915 3.757 
Cork E. T. and L. Company ... „ 22 595 5 | - 
Darwen Corporation Te 220 221 |- 
Dover Corporatior очае - Л 184 200 
Dublin & Lucar. Electric Railway 25 9 i 
Dublin U. T., electric cars..... z: 5.774 3 655 T 
Dublin В, Didtriet, Electric ....| „ 4 8 51 4 
Duodee City Tramways ....... = 813 4i4 
Eas; Ham ca Үр mE. 628 180 | + 
Facnworth U. D. C. P „ 180 * 145 | 
Glasgow Corporation абвя „ 2. | 13,898 | 12,544 | +1,354 
flalifax Corporation » 22|. 1,'05 1,139 | + 
Huddersfield Corporation ...... „ 24 1,225 1.027 | + 
Hull Corporation, E. 8.......... „ 24| 1,285 1.728 |+ 
Ilkeston C orporation r 22 145 — 
Kirkcaldy Corporation 3 | r9 = 
Leeds Corporation > 21 5,520 4,910 
Liverpool Corporation.. ‚| y 17 10,242 )979 | + 
Liverpool Overhead Railway.. „ 79 1.632 1.541 | + 
Lowestoft Corporation ........ 10 х) 
Nelson Corpor ation ЖАЙ ү | — 
Newcastle-on-Tyne С orporation 1 7*4 5,643 3,035 
Portsmouth Corporation „ 24 1,463 1.379 
Rochdale Corporation 1 4 112 
Rotherham Corporation 15 
Salford Corporation „ 29 5,925 
Sheffield Corporation „ 29| 4,49 
Southampton Corporation ...... „ 22 ) | 
Sunderland Corporation „ 25| 1,098 1,049 
Wallasey U. D.C.... „ёл 25 


* Inclu 18s ае 


permanent w ent way and 
p Per mile of single track. ө Melde rail аа. а 4 meln 


Miles ot 
single track 
open. 


Accounts for past year. 


receipts carried. run. s'nger| mile, 


- a. а, 
171 May 31| 37,931 9,099,715 794,641 0:98 | 13:02 
6 Sept. 25, 12,505 2,979,276 290,099 1:00 | 10:34 
61 — — — — — — 
24 March 25% 49,964 7,234,106 826,558 136 | 11°87 
164 „ 31/211,168 6,169,121 724,443 1:52 | 108 
164 Dec. 31| 30,923 2,049,677 584,989 | 3:62 | 12°68 
25 March 31 85.704 | 17,761,605 | 1,896,247 115 | 10°75 


= Е Зь 10,432,508 | 1,031,928 |1 
514 | Dec. 31/223,480 | 41,192,899 | 5,724,114 |1 


1881 
сч 
Со 


е aay AM 2.216.583 | 320129Һ| — | — 
à „517.225 | 45,305,110 | 1,276.971a | 1°87 | 666a 
- „  31/165,003a| 19,069,519a| — d Es 


7-23| — March 3lg| 12.541 2,560,735 294,279 125 |11 65 | 1, 71 
Dee. 31| 5,795 364,796 102,087 |381 | 13-62 
46 | March 31|126,121 24,555,155 5,429,556 | 1725 | 8°82 
22 May 15| 35,874 9,0 1,522 752,814 |0'95 |11°276 


7°52 March 31| 25,341 9.97 1.337 650,224 "61 9:35 


101 May 319/656,5/2 177,179,548 1 008, 750 0:88 (11°25 
273 - — — 
35 March 3!) 55,651 9,758,213 1,218 52 59 1-4 11°14 


19 4, 3) 87,707A| 21,065,999 | 2,218,696 | 1:00 | 9.49, 


March 25 252,650 | 57,239,779 | 5,773,651 | 1-11 | 10-91 


95 Dec. 51 504. 304 |108,906,472 |11,705,425 |111 | 10°34 
154 June 50 79,252 10,466,726 986,185a 1:82 119*30a | 
March 25g 1 174,122 $79,119 1°08 | 10:93 
) Sept 50 | 5 1 j l I 858.157 1 24 | 13:17 
March 31| 5,416 325,291 127,456 1°38 | 10°27 
164 Mar, 25g 216,709 | 56,812.019 | 4,926,085 |0 904 10 428 
11 „ 31] 35,874 9,084 522 752,814 0°946 111'456 
17:18 „ 310 8 . 950 13.987.121 1.270.957 103 |113 
10:5 „ 319 51,507 5,690,378 654,552 1:52 | 11°47 


portion of profits paid to ше, tramway companies for term of unexpired lease. @ Train mil 
dink depreciation. — : one section of borse traction, g 1905 А Half-year's figures, 


i 


Receipts per 
1902. | Ending Total | Passengers | Car miles | Pas- | Car Mile of mile, 


| 


| ьо р, 
5! Qe 
pe] 


- 
D 


ao 
888 


(ттт 1 
a 


154 
ч 
о 
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NOTES. 


Electro - Harmonic Society.—The society's next 
concert is a “ ladies’ night,” and will be held in the large 
King’s Hall at the Holborn Restaurant on Friday evening, 
the 13th inst. Mr. Robert Kaye Gray, president of the 
Institution of Electrical Eagineers, will be in the chair. 


Royal Institution —A general monthly meeting of 
the members of this institution was held on Monday 
afternoon, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. Мг. A. K. Huntingdon, Sir Oliver 
Lodge, LL.D., D. Sc., F.R.S., Mr. J. Francis Mason, and 
Mr. Edward H. Woods were elected members. 


Tramways and Light Railways Association.— 
The council of the above association announce that they 
will annually grant a prize of a bronze medal and books to 
the best essay on improved means of communication. For 
this year’s prize papers must be sent to the secretary, Mr. 
Ernest Benedict, on or before the 30th inst Essays must 
not exceed 4,000 words in length. 


Institution of Electrical Engineers.—We would 
remind our readers that the inaugural address of Mr. 
Robert Kaye Gray, as president of the above Institution, 
will be delivered at the opening meeting of the session to 
be held at the Institution of Civil Engineers at 8 p.m. on 
Thursday, Nov. 12, and that the annual dinner will be held 
at the Hotel Cecil on Wednesday, Dec. 10. 


Electricity in Green Park.—<An important stage in 
the daily transformation scene progressing round Buck- 
ingham Palace in connection with the laying-out of the 
ground plans for the National Memorial of Queen Victoria 
was reached on Saturday, when a portion of the new road- 
ways from the Mall and the grounds contiguous to them 
were lighted by electricity for the first time. After a 
successful test, permanent wrought-iron standards will take 
the place of temporary poles, and powerful arc lamps will 
be gradually extended to light every part of. the large 
site. 


Physical Society.—At the end of last session the 
council of the above society decided to hold meetings 
alternately in the afternoons and evenings, and to change 
the place of meeting from the Chemical Society to the 
Royal College of Science, where the facilities for experi- 
mental demonstration are very complete. The first evening 
meeting will be held on Friday, the 13th inst., at 8 pm, 
when Sir Oliver Lodge will describe and illustrate by 
experiments (1) * Means for Electrifying the Atmosphere 
on a Large Scale,” and (2) “ An Arrangement for Driving 
Mercury Pumps." 

Glasgow Municipal Telephones.— We have received 
from the telephone department of the Glasgow Corpora- 
tion an interesting little booklet on the progress of the 
telephone undertaking in that city. It shows that over 
10,100 instruments are now working mostly on direct 
lines to the exchange, and in other respects a very healthy 
state of affairs is presented. The numerous testimonials 
which the department is able to print at the end of the 
booklet indicate how highly the municipal service is appre- 
clated by the citizens. At the present time the traffic 
through the various switch-rooms is at the rate of 32 million 
messages per annum. 

Lectures on Rays.—Prof. Arthur Schuster is delivering 
a series of lectures on “Rays and Radioactivity” at the 
Manchester University. The second of the course delivered 
last week dealt with the different kinds of radiation observed 
in a vacuum tube. Cathode rays, Röntgen rays, and radium 
rays were described successively, and Prof. Schuster con- 


cluded by speaking of the use of light rays in the cure of 
lupus and other skin diseases. Several photographs were 
thrown on the screen showing the treatment of patients by 
this method in the Manchester Skin Hospital. The course 
promises to be very popular, the first two lectures having 
attracted large audiences. 


Technical Education in the Transvaal.—We are 
glad to see that a determined effort is to be made to 
organise technical education in the two new South African 
Colonies. Prof. H. S Hele-Shaw, of Liverpool University, 
has been entrusted with this responsible duty, his appoint- 
ment having been announced through the Colonial Office. 
The appointment is not а permanent one, and Prof. Hele- 
Shaw has been granted leave of absence by the Liverpool 
University Council until September next year. In his 
mission the professor will take into view not only the 
immediate organisation of tecbnical education, but the 
future university scheme of the Transvaal and Orange 
River Colonies. 


Rumoured Electrical Combine.—Rumour is again 
busy as to à proposed American-Continental electrical com- 
bine. "This time the names of the following companies are 
coupled together : the French Thomson-Houston Company, 
the Mediterranean Thomson-Houston Company, the General 
Electric Company of America, and several important 
German electric construction companies. Rumour also has 
it that the French Thomson-Houston Company is about to 
obtain a large share of orders in connection with the elec- 
trification of the London Metropolitan Railway, but this is 
officially denied in Paris. We give the above information 
for what it is wortb, but we may add it has obtained 
considerable credulity on the Paris Bourse. The present 
close relations between the above companies gives support 
to this rumour. 


Underground Cables.—So satisfactory has been the 
progress made in the work of extending the underground 
telegraphic system from Birmingham to the North, that it 
is hoped to complete the line as far as Carlisle in about 
two months’ time. The next step will be for Parliament 
to vote the money necessary for extending the service to 
Edinburgh and Glasgow. A short underground cable has 
been laid in the Beattock incline, in a very exposed part of 
the south of Scotland, and a breakdown of the overhead 
wires would not now, it is thought, interrupt telegraphic 
communication between London and the two principal 
Scottish cities. As regards the North of England, the 
Department have commenced to lay an underground cable 
from Manchester to Leeds, Warrington, Manchester, and 
Liverpool being already connected in this manner. 


Future of Wireless Telegraphy.—Prof. Silvanus 
Thompson lectured on this subject at the Hampstead 
Conservatoire on Tuesday evening. After tracing the 
progress of the art from the earliest experiments to the 
present time, he gave it as his opinion that within the 
next few years we should probably be able to hold wireless 
communication with the Antipodes. He advocated the 
adoption of an international agreement such as was recom. 
mended by the Berlin Conference for the benefit of ships 
of all nations, and instanced a recent occurrence when а 
ship in distress called repeatedly for help, and the nearest 
wireless telegraph receiving station either could not or 
would not receive the messages. Future arrangements 
should be made in a perfectly frank and scientific manner, 
and not by the haphazard methods of the financier. In 
his opinion, the financier had been the bane of wireless 
telegraphy. 

. Manchester Local Section.—This section of the 
Institution of Electrical Engineers opens its winter session 
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on Nov. 17, when Mr. E. W. Cowan, chairman, will 
deliver his address, followed by a short demonstration of 
the properties of radium by Dr. Schuster. Subsequent 
meetings are as follows: Dec. 15, “Polyphase Electric 
Traction," by Mr. A. C. Eborall; Jan. 19, Coal Consump- 
tion in Central Stations,” by Mr A. S. Giles; Feb. 2, 
* Steam Turbines,” by Mr. W. Chilton; Feb. 16, “Manchester 
Tramways Equipment,” by Mr. J. M. McElroy ; Feb. 26, 
annual dinner; March 1, “The Mersey Railway,” by Mr. 
Н. L. Kirker ; March 24, at Liverpool, joint meeting with 
the Liverpool Engineering Society, “ Notes on the Design 
of Electrical Machinery," by Mr. J. L. Hunt ; March 29, 
“Safety Devices for Electric Traction,” by Mr. T. W. 
Sheffield ; and April 12, general meeting. | 


Electrical Cardcutting.— The use of automatic 
eardeutting machines in connection with textile patterns 
has been much sought after in recent years, and there 
have been a large number of attempts to utilise electricity 
in the process. The ordinary process of cutting these 
cards in the piano machines, with foot power for driving the 
punches, takes a considerable time, and is none too accurate 
unless highly skilled operators are employed. We under- 
stand that a Bradford syndicate have been developing a 
machine designed by an Austrian engineer named Zerko- 
witz, and that they have succeeded in turning out an elec- 
trical cardcutting machine on the following lines: The 
machine works on the principle which has been often tried 
before, but which has previously failed, due to troubles of 
practical nature. The design is painted on a metal surface 
with some non-conducting material, and then a number of 
pins resting on the plate determine which of the punches 
shall operate. The actual details of the machine are not 
before us, but we understand that it enables the design to 
be cut at the same time as the groundwork, and that the 
speed is at least 10 times greater than by previous methods 
of cardcutting. 


New Zealand Cables.—There is trouble brewing 
between the Eastern Extension Telegraph Company and 
the Australian Commonwealth with reference to the tele- 
graph cables which connect New Zealand and Australia. 
The company, it seems, has gone so far as to threaten to 
lift its two cables unless better support is accorded by the 
mercantile community. From what we hear, however, there 
is not much likelihood of the threat being put into executon. 
As a matter of fact, the Colony is only waiting a chance 
to lay State-owned cables between New Zealand and the 
mainland, and if the company does as it says, there could 
be no better opportunity. At all events, nobody would be 
in the least hurt except the company itself. This, however, 
the company will doubtless realise, and if it really wants 
to get out of its obligations so far as telegraphic communi- 
cation between New Zealand and Australia із concerned, 
the Government of New Zealand has declared itself ready 
to negotiate for the purchase of the company’s cables, pro- 
vided the price be equitable. A State-owned cable direct 
between the Commonwealth and New Zealand would, with 
the present portion of the Pacific cable now connecting the 
islands with Queensland, give the Colony a splendid service 
between the two countries. 


Municipal Loans.—Money is dear, and the time is 
unpropitious for the issue of big loans. This is beginning 
to be recognised by the corporations generally throughout 
the country, and in many cases large and costly works are 
being held over until the money market should assume 
more favourable an aspect. Also just now there is found 
to be considerable difficulty in obtaining the underwriting 
for municipal loans, and corporations have been forced to 
cast about for some other means of raising small sums of 
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money than in the ordinary money market. The obvious 


course which commends itself in these circumstances is to 
appeal direct to the publie for loans of moderate amount, 
and in many instances at the present time this action is 
being had recoursé to. Thus, the Glasgow Corporation 
is asking for loans, by means of advertisements, on mortgage 
at 5} per cent., and Bolton, Middlesbrough, Sunderland, 
and Leicester are in the same line. For temporary accom- 
modation the offer made is usually at the rate of 3 per cent. 
This will give the small investor a chance to obtain а safe 
and profitable outlet for his surplus funds, and, what is 
more, the corporations will be able to get money at a 
cheaper rate than if they adopted the usual course of raising 
loans with the large financial houses, which are bound by 
the market price prevailing at the time. 

International Electrical Congress, 1904.—Some 
further information is available concerning the international 
electrical congress which it is proposed to hold during the 
second week of September next year at St. Louis. In 
addition to our own Institution of Electrical Engineers, 
which has already decided to attend the congress, the 
Italian Institute of Electrical Engineers, the Verband 
Deutscher Elektrotechniker, as well as other German 
and French scientific societies will be officially and 
largely represented at the meeting. According to 
the tentative programme adopted in regard to the 
European delegates, they will arrive in New York from 
Sept. 3 to 15, and, under the direction of a reception 
committee of the American Institute of Electrical Engi- 
neers, will visit the large electrical power stations and 
factories in the city and its environs. On Sept. 7 the 
delegates will depart for St. Louis, stopping at Washington 
en route, where the new laboratories of the National Bureau 
of Standards will be dedicated. Arriving in St. Louis on 
the 104, the delegates will have plenty of leisure to visit 
the exposition before the congress opens on the 12th. A 
committee has been appointed to make the necessary 
preparations for the congress, with Prof. Elihu Thomson 
as president, and the advisory Board includes such men as 
Mr. B. J. Arnold (the incoming president of the American 
Institute), Mr. B. A. Behrend, Mr. W. J. Hammer, and 
Prof. C. P. Steinmetz. 

Mechanical Road Vehicles.—The Journal of the 
Society of Arts for Oct. 30 prints the third of Mr. 
Mr. W. Worby Beaumont’s Cantor lectures delivered 
before the society on the subject of mechanical road 
vehicles. The lecture in question embraces the subject of 
electrical cars, as to which, however, there is very little 
variety in either the principles of design or in the practice 
as to batteries, motors, or general arrangements of the 
machinery. For those who can afford to pay for ап elec- 
trical vehicle and its maintenance, a thoroughly practical 
and trustworthy vehicle with any form of body can be had. 
The construction of lighter vehicles, of motors better suited 
to the requirements, with some improvements not only in 
the batteries in themselves, but more particularly in their 
usage, have made it possible to-day to produce electrically- 
propelled vehicles much more economical апа  satis- 
factory than were some of the older forms of electric 
cars. At no very distant date their radius of travel will, 
no doubt, be increased by the extension in the numbers of 
vehicles in use, by the standardisation of the cells and 
batteries and methods of connection, by universal methods 
of exchange of cells and batteries, and by extended know- 
ledge and care in the use and charging of the cells. This 
must, however, be of gradual growth, and for a field more 
limited than that of vehicles less heavily weighted, of 
longer range, and cheaper propelling power. The storage 
battery may be slightly decreased in weight, but any great 
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decrease must wait for the discovery of other than present 
known materials or combination of materials. Great 
promises, says Mr. Beaumont, frequently come across the 
Atlantic, sent by enthusiastic newspaper correspondents. 
There is some little ground for these claims, but not 
much. ; 

Electrical Pumping Machinery.—At the opening 
meeting last week of the Birmingham Municipal Technical 
School a paper on pumping machinery was read by Mr. 
Edward C. R. Marks. In the course of his remarks Mr. 
Marks urged that for electrically-driven pumps gearing 
should be dispensed with as far as possible, and referred to 
the efforts of pump- makers and electric motor manu- 
facturers in this direction. Whilst on the.one hand elec. 


trical engineers had directed themselves, with a great 


measure of success, to the reduction of the speed of 
electrio motors to adapt them for pump driving, hydraulic 
engineers were now making pumps known as “express 
pumps,"in which the piston or plunger speed was much 
increased, as compared with ordinary pump practice, to 
permit of direct coupling to an electric motor. Hitherto 
а pump piston speed much above 200ft. per minute had 
been considered impracticable, but with Riedler and other 
type water-valves in which a mechanical operation or 
control was adopted, pumping engines of large size were 
now working with piston speeds exceeding 600ft. per 
minute. In the adoption of such high plunger or piston 
speeds for large steam pumping engines, he thought it was 
open to question whether the small economy in steam 
consumption attained might not be purchased too dearly. 
Street- Lighting at Westminster.—Mr. J. W. 
Bradley, city engineer of Westminster, has issued another 
of his valuable quarterly reports comparing, from an 
economical point of view, the gas and electric lamps used 
for street-lighting in Westminster. While the Sugg 
high-pressure gas burner takes the lowest place in 
cost per candle-power per annum for this quarter, the 
average of the five quarters stil shows it to be con- 
siderably behind the arc lamp. The average figures 
are gas 10°3d., as against 8°7d. for the arc lamps. The 
following figures, representing the total cost per candle- 
power per hour in every case, speak for themselves: for 
the electric arcs supplied by the Charing Cross and Strand 
Company the cost is '0053d., those supplied by the St. 
James's and Pall Mall Company :0056d., and those supplied 
by the Westminster Supply Corporation :00238d. In the 
case of the gas lighting, the refuge lanterns fitted with four 
incandescent mantles cost :0072d.; Sugg’s high-pressure 
lamps with incandescent mantles, *00232d. ; ordinary single 
burners with incandescent mantle, ‘00435d. ; ordinary flat 
flame, with two burners, ‘0062d.; and ordinary flat flame, with 
three burners, '0117d. Thus it will be seen that while the 
lowest total cost per candle-power per hour of the electric 
arcs is *00258d., or 9'4d. per candle-power per annum, the 
lowest figures for gas lighting are :00232d. or 9˙12d. 
respectively. Similarly, while the highest total cost per 
candle-power hour of the electric arcs is given at `00564. or 
13:95d. per candle-power per annum, the highest cost of the 


gas lamps was ‘0117d. or 46:5d. respectively. The value of 


the above figures is enhanced by the fact that they extend 
over à considerable period of time, and include all charges 
on capital account. 

Depth of Electric Light Mains.—Electric lighting 
companies, and, incidentally, cable contractors, will welcome 
& decision which has just been given by the Board of Trade 
in a dispute as to the depth at which electric light mains 
should be laid under the public highways. The case in 


question occurred in the district supplied by the Leather- 


head and District Electricity Company. This company 


wanted to extend its mains into the parish of Ashstead, 
which comes within the Epsom Rural District Council’s 
area, and submitted plans showing that it was proposed 
to lay the mains at a depth of 18in. under pathways and 
2ft. under the roadways. The mains in question are 
Glover’s three-core, paper-insulated, lead-covered, and laid 
solid in Howard asphalt conduits. The Council refused 
their sanction to the work unless the mains were put 
at a depth of 3ft. throughout. To this the com- 
pany objected, and on the advice of their consulting 
engineers, Mesers. Handcock and Dykes, appealed to the 
Board of Trade. The appeal was heard on the 22nd ult., 
the Council being represented by counsel; and Messrs. 
Handcock and Dykes and Mr. L. Atkinson, the London 
manager of Messrs. W. T. Glover and Co., the contractors 
for the work, gave evidence on behalf of the company. 
The Council urged, first, that in their opinion all electric 
lighting mains, as well as gas and water mains, should be 
laid at a continuous depth of 3ft., on account of the danger: 
of damage, and, secondly, because, if the mains were laid at 
18in. under the pathway, and the roads were subsequently 
widened, the Council might be at the expense of lowering 
these mains if the alterations should bring them too close 
to the surface. These objections, however, have been 
overruled by the Board of Trade, which gave its decision 
in favour of the company on all points. 

Bending of Magnetometer Defiection Bars.— 
A paper on this subject ‘was read by Dr. Chree before 
the Physical Society of London at the first meeting of 
the new session on the 23rd ult. A theoretical paper 
contributed to the society by the present author in May, 
1901, proved, amongst other results, that the bending of 
the deflection bar of an ordinary magnetometer, under 
the combined weight of the bar and its load, must 
increase the distance between the deflecting and deflected 
magnets, during a determination of horizontal force, to 
an extent which is not negligible. This conclusion has 
been borne out by direct observations made at the 
National Physical Laboratory on a number of magneto- 
meter bars, including specimens from the leading makers. 
The mean results thus obtained are recorded in tho 
present paper. The great majority of the data were 
derived from direct observations made with a pair of 
microscopes. But a method is described whereby the 
necessary information can be deduced without the aid of 
microscopes from the magnetometer's own readings. The 
magnetometer is set up exactly as in an ordinary deflec- 
tion experiment, with the deflecting magnet on its 
carriage at any convenient position on the deflection 
bar, and equal weights are hung up symmetrically one 
on each arm. The consequent increase in distance 
between the two magnets diminishes slightly the deflect- 
ing force on the deflected magnet, and a slight change 
of reading is observed in the magnetometer telescope. 
The weights are put off and on several times, and the 
mean change of reading determined. Ав a check it ia 
well to observe at two distances. From the change of 
reading it is possible to determine the increase in dis- 
tance between the two magnets. In many magneto- 
meters the increase in distance due to the bending is 
roughly proportional to the distance itself. In the case of 
bars by the Cambridge Instrument Company, the bending 
increased the distance by almost exactly 1 part in 10,000 
at all distances. It is hoped that the method employed 
will prove useful to magnetic observers who have not 
ready access to a physical laboratory. 

Economy of Electric Traction.—Most of our 
readers will be aware that some 12 months ago steam 
traction on the Manhattan Elevated Railroad system in 
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New York City was superseded by electric propulsion. 
The system has now been worked electrically long enough 
to afford an excellent opportunity to test the new against 
the old ; in fact, too much stress cannot be laid upon the 
significance of the results shown in the first months of the 
electrical operation of this railway, in which the conditions, 
such as track, rolling-stock, character of traffic, ete., 
remain precisely the same, year in year out. For the 
aake of comparison, we take a period of three months 
in two successive years—viz., the quarter ending June, 
1902, and the same quarter in 1903. During the 1902 
quarter the gross earnings under steam operation amounted 
to £571,450. In the same quarter in 1903 the gross 
' earnings under electrical operation were £654,357—an 
increase of £82,907. The expenses for the quarter in 
1902 were £280,221; for the corresponding quarter in 
1903 they fell to £260,418—a decrease of £19,803. The 
met earnings, therefore, showed for the quarter an increase 


due to the introduction of electrical traction of £102,710. . 


And we must remember that both the company and 
the public have reaped the benefit, for while the former 
has increased its profits the public has been given a 
better, quicker, and more frequent service of trains. 
Whereas the old steam-engines exerted a maximum draw- 
bar pull of 7, 000lb, with electric traction the power has 
been raised to the equivalent of a 20,000lb draw-bar pull, 
or the equivalent of about three of the steam locomotives. 
This has resulted in an acceleration of speed of from 20 to 
50 percent The immediate effect of increasing the capacity 
of the road, as stated above, has been an all-round improve. 
ment in the service, from which the public especially benefits. 
To sum up, we find that the change from steam to elec- 
tricity has resulted in reducing the operating expenses at a 
rate of about £80,000 per annum, and increasing the 
earnings at the rate of over £400,000 per annum. Electrical 
engineers may be warmly congratulated on having accom- 
plished this feat, with the added convenience to the public 
of higher speed and more frequent and more comfortable 
service, 


New Books.—'' Notes on Electric Railway Economics 
and Preliminary Engineering," by W. C. Gotshall (McGraw 
Publishing Company, New York) Tais book is based 
upon a series of lectures delivered by the author at Lehigh 
University last spring, the subject of which dealt with the 
economies of the preliminary and other determinations, and 
of the construction and operating of high-speed and heavy 
traction interurban electric railroads. — “ Tube, Train, 
Tram, and Car ; or Up-to-Date Locomotion,” by Arthur H. 
Bevan. (Geo. Routledge and Sons, Limited, London, 6s.) 
This work is very amply illustrated, and contains an intro. 
duction by Mr. Llewellyn Preece, M.I.E E. The subject is 
treated in а popular vein, the object being to present to the 
layman information about tube, train, tram, and motorcar, 
avoiding as muck as possible technical and scientific detail. 
From this point of view the book contains much that is 
of interest at the present time, aud its value is greatly 
enhanced by reference to and descriptions of special cases, 
such as the London United Tramways, and the Fischer 
“combination” omnibus, which Londoners hope to see 
running in the streets of the Metropolis before long.— 
" Elementary Telegraphy and Telephony,” by Arthur 
Crotch. (E. and F. N. Spon, Limited, London. 4s. 6d.) 
This is one of the Finsbury Technical Manual Series, 
edited by Prof. Silvanus P. Thompson. The book is 
evidently intended especially for the elementary student, 
as its scope is that of the syllabus of the ordinary grade 
examination of the City and Guilds Institute. The volume 
is profusely illustrated.— Theorie und Berechnung Elec- 
trischer " > Zeitungen von Dr. Ing. H. Gallusoer, engineer 
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of Brown, Boveri, and Co., and Dr. Ing. U. Hausmann, engi- 
neer at the Allgemeine Electricitäts- Gesellschaft. Dedicated 
to their technical instructor, Prof. E. Arnold, director of 
the electrotechnical branch at the Grand Ducal Technical 
College, Karlsruhe. (Julius Springer, Berlin. 58.) — 
"Liquid Fuel and Its Combustion,” by W. H. Booth. 
(Archibald Constable and Co., Limited, Westminster. 
24s.) “Proceedings of the Chemical and Metallurgical 
Society of South Africa.” (R. W. Hunter, Edinburgh. 
21s.) This volume records the proceedings and transac- 
tions of the society from February, 1897, to September, 
1899. Its publication has been delayed through the late 
war, during which period the various papers could not be 
revised by their respective authors. The third volume— 
May, 1902, to June, 1905 —is now in preparation. 


Magnetism of Basalt.—4A paper, entitled Оп the 
Magnetism of Basalt and the Magnetic Behaviour of 
Basaltic Bars when Heated in Air,” was contributed by 
Dr. G. E. Allan to the proceedings at the meeting 
of the Physical Society of London on the 23rd ul. 
In the experiments carried out by the author, bars 
cut from basalt obtained from Rowley Regis and from 
Linz, Germany, were tested by means of a magnetometric 
method to determine their magnetic properties at tempera- 
tures from 15deg. to 800deg. C. Hysteresis curves are 
given in the paper, and the temperature permeability curves 
show that whilst the English basalt has, in general, a 
maximum permeability near 500deg. C. followed by a 
minimum about 550dev. C, the temperature of maximum 
permeability in the case of the German basalt lay in the 
neighbourhood of 50deg. C., there being a subsequent 
gradual loss of strength with rise of temperature. Sections 
of heated and unheated rocks are also given, showing 
evidence of chemical change in some of the rock cou- 
stituents, and a table of values of susceptibility of the 
specimens is appended. Prof. W. F. Barrett made an 
interesting written communication on the paper, in which 
he stated that several years ago he examined the magnetic 
properties of various specimens of columnar basalt which 
had been taken from the Giant's Causeway in co. Antrim, 
and a note on the result of this investigation was published 
in the Proceedings of the Royal Dublin Society for 
December, 1889. Each block was found permanently 
magnetised with a strongly marked north and south pole, 
the magnetic axis running diagonally through the block, 
and inclined to the horizon approximately at the angle of 
dip. As the blocks formed part of vertical columns in the 
eauseway, their maguetisation was undoubtedly due to the 
earth's magnetic field, the concave end of each block—for 
the ends are not plane, but slightly concave or convex— 
was (in all the blocks examined) found to be a north- 
seeking pole, and must therefore have been downwards 
when їл situ at the causeway. The weight of the blocks 
varied from 24 kg. to 37 kg. and the specific gravity 
of a fragment of one of them was found to be 2:86. With 
such large irregular and feebly magnetised masses only a 
very approximate estimate of the magnetic moment was 
possible by the ordinary method. This was, however, 
attempted, the blocks being placed on a turn-table with 
their centres 602m. distant from the reflecting magneto- 
meter. Ав might be expected, the magnet moment per 
gramme was found to be very small, and almost alike in 
each case. The volume of the blocks being known, their 
permanent intensity of magnetisation was found to be less 
than that estimated by Everett for the earth, regarded as a 
uniformly magnetised body— viz, 0:079. Nothing could 
be inferred from this, as the blocks had been removed a 
long time from the causeway, and had been lying about 
in diflerent magnetic positions to that which they originally 
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occupied. The long retentivity of the direction of their 
original magnetisation, in spite of rough usage, was, how- 
ever, somewhat remarkable. 

Novel Eloctrolyte for the Wehnelt Interrupter. 


We are indebted for the following to a note recently read |. 


by Mr. D. E. Hauser before the Spanish Physical and 
Chemical Society: The use of а sulphuric solution in con- 
nection with the Wehnelt interrupter, as so far employed, 
presents, as is known, two essential drawbacks—viz., first, 
the necessity of a relatively high voltage as required for 
its operation, and, second, a comparatively high current 
traversing the primary of the Ruhmkorff coil, according to 
the great value of the voltage. The first difficulty, which 
only concerns small coils, has partly been overcome by Mr. 
Carpentier, by augmenting the conductivity of the electro- 
lyte, raising the temperature of the latter in virtue of a 
rather complicated arrangement. As regards the second 
drawback, it has so far been obviated by increasing the 
resistance of the interrupter, diminishing the surface of 
the platinum point, so as to have the latter reach an 
incandescent state at а much lower expense in current. 
Another process for diminishing this increase in inefficient 
current consists in using an electrolyte which under other- 
wise equal conditions gives rise to an increase in the 
number of interruptions of the current traversing the 
primary of the coil and according to the great selí- 
induction of the latter, to an increase in the inductive 
resistance, this increase resulting in the intensity of the 
current in the primary being diminished without absorption 
of energy. The electrolyte best fulfilling this condition is a 
halfsaturated solution of magnesium sulphate, slightly 
acidulated with sulphuric acid. This electrolyte, though 
exhibiting a considerable conductivity, is not corrosive, and 
allows of starting the operation at a much lower voltage, 
although it works perfectly well as far as 118 volts, the 
author having discontinued his work with this limit. In 
the tables recorded by the author some experimental results 
are given, beginning with the sulphuric solution of the 
specific weight of 1,195, and adding afterwards to the 
latter suceessively increasing amounts of magnesium 
sulphate or potassium alum. In order to separate the 
effects due to the sulphuric acid from those caused by the 
salts, the author employed in a second series of experi- 
ments, first à more concentrated solution of sulphuric acid 
without salts, and afterwards a sulphuric solution more 
diluted and containing increasing amounts of salts. As a 
result of these experiments, a considerable decrease in the 
intensity of the current necessary to excite the interrupter 
has been found. Whereas, in fact, with a solution of 
sulphuric acid of the specific weight 1,195, the interrupter 
would begin working for 65 volts and 26 amperes, only 
with considerable oscillations in the indications of the 
measuring instruments, and with sulphuric acid of the 
specific weight of 1,305, at a voltage of 20, and with 15 
amperes, the author has succeeded, by using a solution of 
sulphuric acid of the specific weight of 1,050, containing 20 per 
cent. of magnesium sulphate, in startiog the interrupter at 20 
volts with a consumption of oniy five amperes ; 20:5 amperes 
have been reached only at a point corresponding with 
118 volts, whereas with the sulphuric solution more than 
25 amperes were necessary under equal conditions, and 
with а number of interruptions much lower than with the 
magnesium solution. The above voltages indicate the 
number of volts absorbed while the primary and the 
interrupter were connected in series. The influence of 
potassium alum is very singular, the number of interrup- 
tions being very much increased even for lower voltages. 
The author further made some experiments with electro- 
lytes containing sodium bichromate, the results being much 
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inferior to those obtained with the above solution besides 
of the drawback of a very considerable corrosion. A current 
of 20 amperes was the maximum limit which the arrange- 
ment of these experiments would allow. 


The Magnetic Storm.—On Saturday last the tele- 
graph systems both in Europe and America were seriously 
interfered with by earth currents which in many cases 
rendered telegraphic communication impossible. Thanks 
to the care shown by our Post Office engineers, the con- 
fusion and interruption to business in this country were 
less than on the Continent. The magnetic storm which 
was apparently responsible for these violent earth currents 
was carefully noted in the various observatories, and the 
following facts taken from the Daily Telegraph report are 
of great interest. Last Wednesday, Oct. 28, it was 
announced in our contemporary’s columns that a sunspot 
had appeared on the edge of the sun at the beginning of 
the week. On Saturday last this spot was “crossing the 
central meridian "—in other words, the sun, by making a 
quarter of a rotation on its axis during the week, had 
brought the spot nearly to the centre of the disc, so that it 
was, 80 to speak, immediately opposite the earth, and, as 
was indicated in the note referred to, it is when a large 
spot is in that position that terrestrial magnetic dis- 
turbances are to be expected. On Saturday morning, 
about six o'clock, the recording needles at Greenwich 
began to move. “True as the needle to the pole” is 
sweetly poetio, but departs somewhat from the hard facta 
of Nature, for the delicately-poised magnet which at 
Greenwich registers the “ declination,” or divergence from 
the direction of the North Pole in a horizontal plane, lies 
at present about l6deg. west of north, and is slowly 
changing its position. Moreover, under normal conditions, 
each day it vibrates gently through an arc of seven or 
eight minutes' amplitude. On Saturday this aro was 
increased nearly twentyfold, and the declination magnet 
from one o'clock in the afternoon until about an 
hour before midnight oscillated violently through an 
arc of 2deg. and more. Then the storm abated, and 
the magnets resumed their usual calm by nine o’clock on 
Sunday morning. The other registering instruments were 
equally agitated. There are two wires about three miles 
in length laid down iu the earth for the purpose of record- 
ing at the Royal Observatory the occasional spontaneous 
electric currents which pass through them. On Saturday 
afternoon these records showed disturbances as violent as 
those of the declination magnet above described, which is 
exactly analogous to the experience of the telegraphists 
who found their instruments useless. This is the greatest 
storm of the kind which has occurred for 21 years; for 
the previous worst happened on Nov. 17, 1882. The 
attempt to establish a relation between sun spots and 
weather always meets with the rebuff that weather is local, 
and varies at different parts of the earth; but this is not 
the case with maguetism. "These storms invariably begin 
sharply; there is no gradual increase of vibration or of 
current, no warning, but, suddenly the earth current leaps, 
as it were, through the wires, and the needles swing. Mr. 
William Ellis, F.R.S., who has made this subject peculiarly 
his own, in a paper read before the Royal Society in 1892 
showed that on 17 occasions, and he might have added 
many more, at eight observatories in widely different parts 
of the world, this sudden beginning happened practically 
simultaneously. "There were small variations in some cases 
for a few minutes, but the author was not prepared to say 
that these small differences were not due to imperfections 
of the records; at any rate, the fact that the whole of the 
earth is disturbed magnetically at the same moment was 
sufficiently proved. 


— 


678 


GRAVESEND BOROUGH ELECTRICITY SUPPLY. 
| | BY B. PONTIFEX. — 


The above scheme was originally designed by Mr. W. H. 
Trentham, and has recently been extended to cope with 
the extra load due to traction and increased lighting. The 
alterations and additions have been carried out by Mr. 
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Map of the Gravesend and Northfleet Electric Tramways. 


C. F. W. McInnes, the electrical engineer to the Corporation. 
Low-tension continuous current is supplied on the three- 
wire system, with separate mains and feeders for public 
lighting, private consumers, and traction work. 
Power-House.—This is situated near the river, close by 
the canal basin at the boundary of Milton and Denton 
parishes, in a convenient position for railway facilities, and 
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gases from a four-cell Sterling refuse destructor as a 
supplement to its own grate, which arrangement is | 
estimated to produce 100 h.p. if the refuse is of fair 
burning quality. This boiler is of the double-drum 
pattern, and is capable of evaporating 8,0001Ь. of | 
steam per hour, at a pressure of 180lb. per square | 
inch, which is lowered by a reducing valve to | 
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160lb. per square inch. The other two Babcock boilers 
ere of the single-drum type and have an evaporative 
capacity of 6,400lb. per hour аб 160lb. pressure. All 
the boilers, except the double-drum Babcock and Wilcox, 
are fitted with “Triumph” mechanical stokers made by 
Messrs. Ransomes and Rapier, Ipswich, and driven by 
electric motors from a countershaft. The Lancashire 


also for securing circulating water. Feed water is obtained 
from an artesian well, 150ft. deep, sunk by Messrs. Isler, 
and fitted with a three-throw Isler pump, and a 2-b.b.p. 
Western Electric Company’s motor. The average demand 
is for 1,000 gallons per hour, though, as the result of an 
experimental trial, 250,000 gallons were obtained in 
10 hours. There are three Babcock and Wilcox boilers, 
and two Lancashire. One Babcock boiler receives tbe bot 


Elevation and Section of the Triumph Stoker. 


boilers, built by Messrs. Galloway, are 30ft. x 8ft., fitted 
with five Galloway cross-tubes to each flue. They can 
each evaporate 6,7001. of steam per hour at 165lb. pres- 
sure, and are fitted with “Triumph” mechanical stokers 
and Sugden’s U-tube superheaters with isolating dampers. 
There is a 96-tube Green’s economiser with by- flue. 
The feed pumps are two compound, vertical, doable acting. 
by Messrs. Hall, of Peterborough, and are capable of 
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dealing with and 2,000 gallons of water per hour 
5 Lancashire boilers are also supplied by 
a three-throw moter-drivep pump, supplying 1,100 gallons 
рег hour. The armature of this motor has a double com- 
mutator and winding, whieh, hy means of a change-over 
switch, allows the two halves of the armature to be put in 
series or parallel, so that with the help of a regulating 
resistance any speed may be obtained from 460 revolutions 
per minute to 900 with good efficiency. 
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Maclellan Lancashire dynamo sets, working at 16010. 
pressure. The engines are three-crank tandem compound 
enclosed single-acting, lliu. х 18in. x 9in. stroke, running 
at 400 revolutions per minute, and fitted with piston 
valves. Contrary to general practice, the dynamos are not 
overcompounded, which necessitates the use of positive 
boosters for the traction load, as will be seen farther on ; 
they also have a switch fitted on the magnet frame of each 
machine, to enable them to be run as shunt machines for 
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The Sugden’s Superheater. 


Estimates are now being obtained for the erection of a 
coal store in accordance with designs by Mr. McInnes, 

‘ted with automatic coal-handling plant, with a capacity 
for dealing with 350 tons. Coal will be tipped out of 
trucks into the elevator hopper and be carried up to the 
large conveyor which will distribute it over the floor of 
the coal store means of suitable outlete. When the 
coal store is full, or before that if necessary, these outlets 
can be closed. Coal will then be taken along the small 
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accumulator charging. The engines are fitted with ejector 
condensers. There is also a 100-kw. Belliss-Westing 
set in course of erection, to run at 450 revolutions per 


minute at 160lb. pressure, the engine being two-orenk | 


compound enclosed with central valves. There isa Tin. 
centrifugal pump by J. and Н. Gwynne, driven by a 10-h.p. 
motor by the Lancashire Dynamo Company, for pumping 
the circulating water. à 
The main switchboard, supplied by Messrs. Brook, 
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The Steam Pipes as Rearranged at Gravesend. 


conveyer, and delivered into the hoppers of the mechanical 
stokers at each boiler. In order to empty the coal store, 
a small conveyor along the front of the store picks up coal 
from the store floor and redelivers it into the hopper at the 
foot of the elevator. The Corporation have also recently 
sanctioned a proposal by Mr. McInnes to instal a storage 
tank of 15,000 gallons capacity, with the necessary filter 
tanks for improved methods of treating the feed water, but 
the details of this are not yet available. 

The engine-room contains three 200-kw. Alley and 


Hirst, and Co., of the Northgate Electrical Works, Chester, 
is of enamelled slate, with separate panels for each 
section, but not for each generator or feeder. The 
lighting section is arranged on the plug principle, во 
that any generator can be put on to any feeder. 
The battery section contains the usual regulating step- 
by-step switch, on the negative end of the battery, and 
connections for the lighting boosters and balancers ; each 
generator can either be put on the traction or lighting 


circuits. Western Electric and Thomson-Houston circuit: ` 


house 
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breakers are now being fitted. The 
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Plau and Elevation of the Proposed Coal Stores and Coal-Handling Plant at Gravesend. 


structed for 250 amperes, and the traction board for 800. 
as the usual Board of Trade connec- 
tions, and also change-over switches, so that the positive 
booster can be switched in to help the generators when 


The traction board 
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necessary. This booster, which can carry 500 amperes at 
60 volts, is on an extension of a 50-kw. motor-generator, 
which is arranged so that the traction side can take the 
lighting at light loads and vice vers. The lighting balancers 


generator switches, 
ete., carry 400 amperes, each lighting feeder panel is con- 
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The Diagram of Connections of tlie Gravesend Маш Switchboard. 


| can work up to 38 kw. at 250 volts, while the boosters are 
constructed to give 100 amperes at 110 volts. АП cables 
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dere disconnection linke placed under the switchboard 
gallery. 

There is a battery of 280 640 ampere-hour accumulators 
by Messrs. Pritchetts and Gold in glass boxes, 23 plates 
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per cell, arranged on wooden stands in two tiers. These 
are always in use for lighting, and have only on rare occa- 
sions been placed on a traction load. The station ia fitted 
with a hand-driven 10 ton overhead travelling crane by 
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Mesers. Garrick and Sons, of Edinburgh, having a span of 
38ft. There is also а small workshop for effecting any 
гервїгв or alterations which are necessary. 

Mains.—These are made by the Western Electric Com- 
pany, and are lead-covered, paper-insulated, laid solid in 
wooden troughing and stoneware conduit. The four feeders 


success of the scheme can best be judged by the fact that 
Nernst lampe have been ordered to be fitted as opportunity 
occurs, wherever the public mains are carried. The average 
life of the lamps is rather over 700 hours. Some of the 
arc lamps are suspended from the tramway side poles. 


There is a private telephone installation, so that an 
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View of the Gravesend Tramways and of one of the Electric Lamp Posts. 


are triple concentric, with a positive inner and neutral 
outer, the cross-section of each in square inches being as 
follows: 25 x 25 х 12, 2х ‘2х 1, '12.x 12 K 06, 1 * 1 
x “05. The distributors are three-core twisted cables, paper- 
insulated and lead-covered, and laid in the same way as the 
feeders. Their size is ‘125 square inch х 125 square inch 
x ‘062 square inch. 


еті то ____ 


ворсу. can communicate with the power-house from апу 
feeder box. ‘Ferranti and Bastian meters are used. 
Tramways.—These are rud by the Gravesend and North- 
fleet Electric Tramways Company, who purchase their 
electric energy from the Gravesend Corporation. At 
present there is in operation 6} miles of single track 
with turn-outs, consisting of the main line, Denton to 
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Details of the Tramway Rails, Joints and Tie-Bars. 


The public lighting is varied in character. There 
are three sets of nine open-type arc lamps by the New 
Century Company, 50 enclosed Western Electric arcs, 
two in series, and 55 l-ampere Nernst lamps. These last 
. were adopted in order to keep the public lighting cost at the 
tame or а lower figure than the previous gas contract; the 


Swanscombe, a loop line from Gravesend to Northfleet, and 
a shuttle line along Windmillstreet. Extensions are now 
being negotiated to Dartford апа to Chatham. The gauge 
of the line is aft. 8jin. The feeders are two 5 
inch twin concentric, paper-insulated cables, laid solid in 
wooden troughing with the outer earthed at the generating 
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station. The sub-feeders are single cables of the same | and Bates fuses, a telephone being fitted to each pillar in a 
type, ing in sectional area from `5 to 25 square | separate cast-iron box; the telephones are supplied by the 
inch. ese are all laid solid, and, together with | General Electric Company. 


Choke Coil 5„ Ls. 
"Ie L.S.G. LLLI d 
———————————- — —————— 2 ꝓj 45 
ы и E $t. 
" p wm - = ^ um"! | у: - ~ 
1 / В: г—— Sees — Lightning Arrester rui ` 
- a | Жж ТУГ ч res t} Gontroller No. 2% 

r T^ , | Мы T а^ o E Туре D Вуч 
рс | Canopy,’ a — im | Motor A D : 4 Form By NA 
v ph Switch Sy — Y^. Wet. i E „ай ; . —— ): | 
ү ч ЖУ | d Ss — SSA 
У РР | А TIL NOIL PPP POETE n Tent Кассага a MANNA Gehe EX TTT TIITII TIERS ҮТҮ » arn li - 
П Л О е TTT Farts Sras u ЛА алалла ARPAD snot ~S" , Ш - ' 
— ашкы EM ^5 


i eaves —— 2 
— 


= ^ Soe ER ITE Гетеа! 1 — — — 
; Q9 Motor — -— iN 
E Ut I 
gs No. 2 v Г: 
, e^? / E.» 
ә |А 
/ cer 


^ 


«u^ Controller No. 1 


` ( , * 9: 
VAM. Type D B f, м, R' |: 
"S Form" B М, я CT m ча doy {ШИ al d ' 
чу: EA й Y a Me Stang essa ‚үнер: 4 ; 
"222277 o Fe, А T T Auxiliary Resistance ——— — 2 


' 
== == = << = = + cl ux —— [4c M19 = = == = Xl 


NS CONTROLLER No. 2 


E] 


Choke Coil % L.S.G 


E 
2. 
7 4 „ 14 L.S.G. - 
nx Lightning — 
1 Motor No. 1. Arréster ? N. v Ал! в 
| Y^ Canopy < © Rf А: ®- 
| Switch \ > F' er F E 1 aR : 
| ield ER] Auxiliary, == iel RY A an a 
ЕЕ) | 1 | 
8 | Resistance SV di | Resistance [FF » C 48 | T {> | 
|| e М ircui i a i 
| | o Armature - | |.Armature  |Breaker| ||] а he 
E za N No. 1,7 | | Шмо. 2 | Ша "Т 
] * => — а | ' Н 
[5^ = n — A N AA We | AA? А? | ni ЕЕЕ? | 
1 \ O. Ift || ) 1 ^ | 
| | . | H 


= K J | — A М4 | a | ‘ 
| | = |=. | (Sto. No. 104 [leads '/, L.S.G. 
n 1 lead J L.S.G | — dj. Stranded Cable 5 ij 
enc tranded Cable No. 221 | 4 leads ’/,, L.S.G. uu ?/ L.S.G, for Trolley | — — | 
— r — — : — | | 


E a '/« L.S.G. — . —— — 
e 77 4 Grounded to Motor Frame. - Std. Stranded Cable No. 10 
Grounded to Contr, Frame. 4 leads '/, L.S.G; 


The Dick-Kerr Controller Diagram for the Gravesend Tramcars, with Electric Brake. . 


the main feeders, were supplied by the Western] The overhead work was carried out by Messrs. G. Hill 
Electric Company. There is also а four-core 7/,, pilot | and Co The trolley wire is 0 S. W. G., and is suspended 
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The Brill Maximum Traction Truck as used at Gravesend. 


cable. The feeder pillars are of the British Electric 
Traetion Company's standard pattern with Brush panels 


from eide bracket arms and span wires, flexible suspension 
being used throughout the job. "There are no centre poles, 
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At every turn-out, from which it is impossible to see the 
next one, signalling apparatus has been installed by Messrs. 
Saxby, Farmer, and Co, who have fitted their “ Dover " 
type of signals throughout. The track is of standard con- 
struction, the girder rails weigh 871b. per yard, and the 
joints are Messrs. Dick, Kerr, and Co.’s patent without sole- 
plates. There are two Columbia bonds to each joint, 
and cross-bonding is used every 100 yards. 

There are 20 cars at present in use, 10 single-truck and 10 
double-bogie, all of them double-decked cars of the Liverpool 
with reversed stairway, supplied by Mesers. Dick, Kerr, 
and Co. The trucks are of Brill standard patterns 21 E 
and Eureka. The bogie cars are run with the pony wheels 
leading, although the trucks were not built for this, 
increased smoothness of running and less hammering on 
the permanent way being the most noticeable results. The 
cars are fitted with hand wheel brakes, lever track brakes, 
and electric short-circuiting brakes, and also carry Tidswell 
standard lifeguards.. . | 
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Cable Laying at Gravesend. 


The car depót is situated by the railway on the loop line 
between Gravesend and Northfleet, and has five tracks each 
with a pit running the full length of the shed and connected 
by means of a subway with a small bogie running on metals 
for carrying heavy machinery from one pit to another. 
One track is prolonged into the paint shop, and one into 
the repair shop, which is furnished with the usual tools, 
including a 120-ton Miller wheel press, lathes, jacks, drills, 
etc. A 5-h.p. Westinghouse motor drives all machine tools 
by means of a countershaft carried under the floor. The 
depót is laid with 65lb. Vignoles rails spiked to sleepers. 

My best thanks are due to Mr. McInnes, the Corporation 
electrical engineer ; Mr. Kipping, the tramways manager ; 
and Mr. Barber, the tramways engineer, for their courtesy 
in affording all possible assistance 1n the preparation of the 
above article. 

танта, татарча 


ELECTRIC FIRE ALARMS ү. AUTOMATIC 
7 SPRINKLERS. 


On Wednesday, the 4th inst., an interesting trial of the 
May-Oatway fire-alarm system took place in the offices of 
the Glasgow Herald, Buchanan - street, Glasgow, in the 
presence of a large number of leading merchants, scientists, 
engineers, fire brigade and insurance experts. Prior to the 


test being made, Mr. Oatway explained that the alarm 
differed from others, inasmuch that it did not necessitate a 
fixed temperature as the call point, but was compensated 
to maintain an even actuating point of 25 per cent. above 
the normal temperature of the apartment. The position 
of the fire in the building was indicated by the lowering 
of a drop indicator, and a distinctive signal was trans- 
mitted to the fire station over a metallic circuit line wire 
by a specially constructed automatic transmitter. At the 
fire station, in addition to the imprinting of this Morse code 
signal on a tape, a legibly inscribed shutter fell indicatin 
the name of the building attacked. The tape signal act 
as a check on the lowering of the shutter, insomuch as 
the latter might be dropped by a fault on the line, in which 
case the Morse signal would not be given. The shutter in 
turn prevented the misreading of the code signal by the 
officer at the fire station. In order that the test might be 
thoroughly impartial, a committee consisting of the fire- 
masters of  Edinbur Glasgow, and Aberdeen, Dr. 
Gourlay, Mr. W. A. Chamen (electricity works), and Mr. 
Buyers Black (of the. read poo , London, and Globe Insur- 
ance Company), and Mr. D. L. Laidlaw (of the North 
British and Mercantile Insurance Company) were appointed 
to time and regulate the test, while. two gentlemen were 
selected from the spectators to proceed .to the fire station 
as а guarantee against any special provision being made 
there to facilitate the test. The test was of a rigid nature, 
as may be seen from the official report given below. The 
results were of a highly satisfactory nature, as may be 
indicated by the fact that the fire brigade was on the spot 
several minutes before the sprinkler began to eject water. 
This report of the above committee reads as below : 


“We, the undersigned, the committee nominated to 
supervise comparative test of the May-Oatway automatic ` 
fire-alarm system with the sprinkler installation at the 
Glasgow Herald and Evening Times building report as 
follows: The fire, consisting of two spirit tanks, one 24in. 
in diameter and the other 36in. by 18in., was placed in a 
position on the floor level indicated by us about 7ft. equi- 
distant from each of a group of three sprinklers, and 12ft. 
from the 74ft. May-Oatway detector, adjusted to zin. 
Windows and doors were kept open during the test, and 
representatives were sent to the fire brigade station to see 
that no preparations were made in advance for the call. 
Temperature 60deg. F. Dimensions of room furnished by 
the engineer to the Herald, 66ft. by 50ft.; area, 5,500 
square feet; height, 12ft.; protection, 42 sprinkler heads, 
two May-Oatway detectors. From the lighting of the fire 
the May-Oatway alarm sounded in 1 min. 4 sec. The 
indicator showed fire in publishing room on ground floor 
of Mitchell-street block, and the alarm was telegraphed to 
the central fire station. Sprinkler installation started 
11 min. 22 sec., ejecting air; water a few minutes after. 
Fire brigade arrived 3 min. 45 sec. from ringing of alarm. 
Salvage corps arrived 3 min. 50 sec. Diameter of addi- 
tional spirit tanks lighted, if any, after May-Oatway alarm 
was given, one of 24in.” 2 
(Signed) ROBERT GOURLAY, as representing the Glasgow 

erald ; WILLIAM PATERSON, _firemaster, 
Glasgow ; A. PORDAGE, firemaster, Edinburgh ; 
Dant. L. LAlpLAw, North British and 
Mercantile Insurance Company; J. BUYERS 
BLAck, Liverpool and London and Globe 
Insurance Company ; W. INKSTER, firemaster, 
Aberdeen; W.T. CHAMEN, Glasgow Corporation 
electrical engineer.” | 

“We certify that no preparation had been made at the 
fire station prior to receipt of the alarm. 

S E. H. MONTGOMERY and ЈАЗ, TYRE.” 


Nowoastle.—AÀt a meeting of the Tramways Committee it was 
agreed to make a survey of the proposed extensions in Heaton district. 
With reference to the wages and employment of persons to act as motor- 
men and conductors, it was arranged that a report should be pre by 
Mr. Le Rossignol dealing with the subject, to be presented at the next 
meeting of the committee. It was agreed that steps be taken to 
obtain about 2,000 tons of new rails to be used for renewals. It was 
also agroed that the rails should be obtained from English firms, if 
possible. т 5 
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WILKINSON OVERHEAD TRAMWAY ACCESSORIES | screwed up to lift the dead-weight, C, which is carried on 
an extension of E. Ава general rule, trolley-pole springs 


AND SIGNALLING SYSTEM. err in being too slack, with a resultant tendency to jump 
the wire, especially at frogs and crossings—a defect which 

The cost of upkeep of an overhead system of an electrical | the present form of the apparatus shows perfectly. One 
tramway is closely bound up in the type and durability of | of these trolley testers fixed just outside each car-shed 
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Fia. 1.—Wilkinson’s Patent Trolley Tester. А A, car shed suspender: B B, guide rods; C C, ndjustable weights ; D D, trolley eur 
E Е, movable runner; Е Е, guide sheaves; G, ebonite; H, contact piece; К, contact screw; L, flat spring; M, ftexible 
connection; N, terminal from bell: P, loose distance pieces. 


the accessories used. Defects in construction tending to , would show if the trolley on each ear is in order as the cars 
Increase this cost are, of course, discovered after trial and | leave the shed each day. 

in consequence it is to tramway engineers that we have to | Some New Line Fittings.—The trolley signalling ears 
look for improvement in design of such accessories. The (Fig. 2) are an adaptation of the same principle to signal- 
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Fie. 2. - Signalling Ears. 


following fittings are the invention of Mr. J. Wilkinson, | ling, the upward pressure of the trolley raising the loose 
the tramway engineer to the Hull Corporation, and they | centre-piece of the ear until contact is made between 
will be of great interest to all tramway men. insulated terminals which close the circuit that actuates the 

The trolley tester (Fig. 1) is an ordinary ear with a loose | sigualling apparatus. The difference between the details 
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Fig. 4. Improved Straight- Line Ears. 


centre piece, E, arranged to move vertically up or down. , of the two ears shown is owing to the fact that A is for use 
When the trolley wheel s under E, this is lifted, and | on systems that employ independent batteries for the 
either the circuit of an electric bell is closed or a mechanical | signalling work, and B for those that use current from the 
gong is struck. To perform either of these operations, line. B would appear to be simplest and most easy to 
however, the spring of the trolley pole must be sufficiently | maintain. А diagram of the signalling connections is 
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shown (Fig. 3). It will be seen that when the contact at | have been proved to give satisfaction in use. It will be 


A is closed the armature ewitch D is pulled down, where- 
upon the magnet, F, is excited and places the semaphore in 
the “danger position, where it is locked by the lip and 
catch, K and L; as soon as the trolley leaves the ear, A, 
contact is broken, and the semaphore arm remains locked 
until the trolley reaches Az, when the armature switch D, 
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further noted that the clamping grooves are arranged at 
an angle that brings the two halves of the broken wire 
together in а straight line without any bending of the loose 
ends, which would only prove a further source of weakness, 
especially in the каш that usually takes place over 
emergency repairs. 
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Ета. 3.—Wilkinson’s Tramway Signalling System. 


is pulled down and current passes through the magnet, N, 
which attracts L and releases the semaphore, which drops 
to the “clear” position. The feature of the straight-line 
ear, shown in Fig. 4, is that slots are provided at A and B 
where solder and flux can be applied, so that the wire is 
only soldered to the ear at the centre, thereby leaving the 
physical condition of the wire unaltered by heat at the ends 
of the ear, where mechanical strength is most important. 


> 


А: 


s Э t 
M З * А 
Lad ^ 


i Юс; a ] 
V { а 
„АШИР; 


Fia. 5. —Wilkinson's Emergency Clamps for Repairing Broken Trolley Wires. 


Fig. 5 shows some emergency trolley clamps for use when 
the wire breaks during running hours. They are speedily 
fixed, and allow cars to run past the repair without any 
necessity to either slacken the pace or swing the trolley 
over the joint. The first illustration shows a clamp for 
use, one on either side of a broken ear, the lower one for 
use between ears. They are strong and easily fixed, and 


With the above brief notice we would commend to 
our readers the tramway accessories patented by Mr. 
Wilkinson. The drawings and photographs make further 
detailed description unnecessary, but the articles seem to 
fill distinct requirements which have been discovered in 
the practical running of the overhead trolley system. All 
these accessories are being manufactured and put on the 
market by Messrs. Player and Mitchell, of Birmingham. 


FORTHCOMING EVENTS. 


Monvay, Nov. 9. 

Institution of Mechanical Enginoers (Graduutes' Association), — 
At 7.30 p.m., ordinary meeting. Paper: ''Heating and Venti- 
latiug on the Plenum System," by Mr. Walter H. A. Robertson. 

TuEsDAY, Nov. 10. 

Institution of Electrical Engineers (Glasgow Section). —At 
8 p.m., ordinary meeting. Inaugural address of Mr. Wm. A. 
Chamen, chairman. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper: ''Tensile Tests of Mild Steel, and the Relation of 
коно to the Size of the Test-Bar, by Prof. W. О, Unwin, 


THurspay, Nov. 12. 
Institution of Electrical Engineers.—At 8 p m., opening meeting. 
Address of Mr. Robert Kaye Gray, president. | 
Fripay, Nov. 13. 
Physical Society.—At 8 p.m., ordinary meeting, Royal Oollege of 
Science. Papers: Means for Electrifying the Atmosphere on 
a Large Scale” and ''An Arrangement for Driving Mercury 
Pumps,” by Sir Oliver Lodge. 
Electro-Harmonic Scoiety.—At 8 p.m., ‘‘ Ladies’ Night” concert 
in King's Hall, Holborn Restaurant. 
SATURDAY, Nov. 14. 
Glasgow Soientific Society.—At 7.30 p.m., ordinary meeting. 
Paper: '' Motorcars,” by Mr. Alex. Govan. 
West Hartlepool Scientific Society.—At 7.50 p.m., ordinary 
meeting. Paper: ''The Absurdities of the Present System of 
Measures," by Mr. Wm. C. Barrowman, 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


. Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
the relative values of these answers. All 
formules should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


633. Several car axles of an electric tramway have broken lately, all 
exactly in the same place—viz., Jin. inside keyway of gear wheel. 
Upon examination of these and other axles they show signs of 
being eaten away by electrolysis. Describe a remedy for this, 
also the action of the electric current upon the axles. The motor 
box is used for the earth return.—JANET. 

684. Describe the theory and working of the Diesel oil-engine, and state 
wherein its advantages lie over a good make of ordinary oil or gas 
engine, —E. R. A. 

ANSWERS. 


Question No, 625.—If a three-core distributor (of 15 square inch 
section) was supplied at one end with three-phase currents from 
three single-phase transformers connected on the mesh system, 
having 220 volta on the secondary coils ; if incandescent light- 

ing constituted the whole of the load. and consumers were sup- 

plied with single-phase current from one of the three sides at 
the rate of one ampere per two yards run, arranged so as to obtain 

a good balance—(1) How would the carrying capacity and drop 

be calculated! (2) To what distance would it distribute efficiently ? 

(3) How would the lamps on each phase be affected if (a) one 

transformer burnt out, (5) one of the three low-tension fuses 

blew, (c) one of the high-tension transformer tuses blew ? 


Best Answer to Мо. 625 (awarded 10s.).—Customers taking 
one can it for every two yards run, and the circuits being 
evenly balanced, it follows that one ampere is taken off each 
phase on six yards, and consequently the current in each 


core of the cable is increased by 4/3 amperes for every 
six yards run. The diagram with one one-ampere lamp on 
each phase would be as shown in Fig. 1; thus with a length 


RRO V. 


+ &- 


Fia. 1. 


of х yards of distributor the current entering each core of 
the cable will be 


(1) 
and as it dwindles to nothing at the end the average current 


will be V3 = 
12 


copper of 15 square inch section may be taken as 000166 
ohm per yard. The resistance of each core of this 
distributor, z yards long, is therefore 000166 x ohm. 
The total drop in each core (average amperes x resistance) 


will be М5 2 
12 


one side of the mesh at the extreme end, will be / times 


amperes per core. The resistance of stranded 


x 000166 z, and the drop, as measured across 


— — — 
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this, or 12 x 000166 z—i.e, 
0000415 2. (2) 


Nole.— The relation between drop per core and drop on 
the phase is best seen from Fig. 2 (grossly exaggerated). 


Fia. 2. 


Here ab represente the transformer voltage, a c and bd 
represents the voltage drop in two of the cores, and cd is 
the voltage across that phase at the lamp. Clearly the 
total drop at the lamp is the sum of ae and fb; or, with 
equal loading, 4/5 —i. e., „/5 times the drop per core. 
The expressions (1) and (2) above give the current per 
eore and maximum drop on the lamps for any length of 
distributor. 

2. The determining factor in most cases as to length of 
distributor is the necessity of complying with the Board of 
Trade regulations, which stipulate that the voltage upon 


FIG. 3. 


the distributing mains must be kept within 3 per cent. of 
the declared pressure, in this case 220 volts—i-, the 
voltage of all parts of the main must at all times lie 
between 215 4 volts and 2266 volts, giving a range of 
15'2 volts. What proportion of this may be safely dropped 
in the distributor must depend on many things, from the 
relative lengths of the high-tension feeders to the likelihood 
of customers substituting 32-c.p. lamps for present 16's; 
but, for the sake of illustration, we may suppose that а 
drop of eight volts in the distributor may be allowed at full 
load. Thus we have the drop as calculated above—viz., 


0000415 2? — 8, 


= © 198,000, 
0000415 
or, x = 440, 
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ie, we may run this distributor 440 yards without 
incurring a drop of more than eight volts on the further- 
most lamp. The current entering this cable will be 


* Әг 127, giving а current density at this point of 


850 amperes per square inch, and this may be allowed in 
lighting work. 

3. The wording of this part indicates that in the present 
case there are six fuses on the high-tension side (two to 
each transformer) and on the low-tension side three, or 
one on each core of the feeder. The connections are, 
therefore, as in Fig. 5 (switches are omitted) "There may 
be three Чоё: 607 or one triple-pole оп the high-tension, 
and one triple-pole on the low-tension. 


Fie. 4. 


(а) If, now, one transformer, say A, A,, burns out, it 
will at once blow its high-tension fuses, a, a, but as 
its low-tension coils are connected to the two good trans- 
formers, it will be kept alive, and the burnout will, there- 
fore, cause the other high-tension fuses—viz, b, b, and 
с, ¢,—to blow as well. Supply will then be entirely off 
the distributor until the faulty transformer is cut out, 
and fresh high-tension fuses are supplied. If there 
are fuses on each transformer on the low-tens‘on side, 
as shown in Fig. 4, then matters will still be th» 


same, for on the transformer, A,, A,, burning out and 
its high-tension fuses blowing, then the low-tension side 
will be fed from B, and С, through the fuses, x, and vi and 
y, and y,, at its two ends; and as the fuses x, and y, will 
be carrying the line current as well as the burning out 
current, they will blow before „1 and y, and, as a con- 
sequence, supply will be shut down. Jf, however, these 
low-tension fuses, «,, 7, etc., were replaced by non return 


disconnect itself, leaving two transformers alive and able 
to е up supply оп all phases. 

(b) If one of the three low-tension fuses of Fig. 3 blows, 
the connections on the low-tension side become as in Fig. 5, 
one phase remaining intact while what were the other two 
phases become the two halves of a three-wire system across 
the good phase. The voltage on these being something 
like half the proper voltage, of course the lamps upon 
them are useless as light givers If the low-tension fuses” 
are placed as in Fig. 4, the cireumstances become similar to 
“с,” as below 

(с) If one of the high-tension transformer fuses blows 
(vide Fig. 3), then we still have two transformers alive and 
at work—A,, and Cu, for instance These are supplied 
with the proper voltage and phase, and consequently pro- 
duce the correst voltage and phase in their low-tension 
coils, and these maintain the proper relationship between 
the three cores, and hence the supply on all three phases 
is maintained. The third transformer is excited from its 
low-tension side, so keeps alive and in proper phase 
although the high-tension fuses are gone. The only point 
to be noted is this, Owing to the uselessness of trans- 
former В, the current in A and C (assuming balanced 
lamps) is raised in the proportion of 1 to V3 (with, in 
addition, the no-load low-tension current of the third trans- 
former), so that, if it was a heavy load that blew the one 
fuse, it is almost certain that the others will go too. If, 
however, the load is not too heavy, the blowing of the 
high-tension fuses on one transformer will not affect the 
supply. Should there be only three high-tension fuses 
arranged as the low-tension ones of Fig. 3, then the blow- 
ing of one will destroy the utility of two phases, just as 
discussed under (b), except that the two idle transformers 
wil exactly balance the pressure on the two half-voltage 
circuits.—C. E. C. | 

Answer to No. 625 (awarded 78. 6d.).—Let us first of 
all consider the exact relation between the current in each 
of the three cores of the cable and the length in yards. 
The total current from 

the three phases 
The current per phase... = 1 ampere every six yards. 
The current per core ... = ,/3 amperes every six yards. 
If, then, the length of the distributor is n yards, the current 
flowing into each of the three conductors is 


n JS _ 
6 


=  lampere every two yards. 


amperes, 


and the average current is of course, half the current at 
the feeding end —that is 
n 


5 
amperes. 
12 i 


From tatles we find that the resistance of a copper con- 
ductor of sectional area 15 square inch is about ahi ohm 
per yard, hence the drop in volts for n yards when carrying 


„/5 п? 


a current of ” N? amperes, 18 V3 _ 000024 n. This 
12 2,000 


fall of potential can be shown by a curve most easily by 
starting at the distant end of the distributor and plotting 


10 
2 
E 
5 8 
600 500 400 200 200 100 0 
YARDS FROM DISTANT END, 


Fic. 1. 


the relation between the rise of voltage and the yards 
travelled towards the feeding point. Such a curve is 
shown in Fig. 1; it is, of course, a parabola, and the 
ordinates at any point represent the total drop in the 
distributor when its length is that given by the abscissa. 
In Fig. 2 is shown the vector diagram of voltages. A BC 
is an equilateral triangle whose sides represent the phase 
relationship between the impressed volts ; each side repre- 


auto cut-outs, then a transformer might burn out and ' sents to scale 220 volts. Ав we proceed from the feeding 
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point the triangle shrinks in size, and at some distant point 
on the distributor the triangle A’ B’ C’ would correctly 
represent the actual E.M.F.’s; the lines A A’, B B, and 
CC’ give in phase and magnitude the fall of potential in 
the three mains respectively, and can be obtained from 
the curve in Fig. 1, as described. It will be seen from 
Fig. 2 that A’ В is less than A В by an amount equal to 
./ 3 times A A’—that is, the E М.Е. per phase is less than 


the impressed E.M.F. by 1:75 times the voltage drop that 
has taken place in each conductor of the three-core cable. 


A 


BL c 


Fia. 2. 


We can now calculate the maximum length of dis- 
tributor that can be used, if the variation of voltage on the 
lamps is not to exceed 4 per cent. Suppose the voltage per 
phase at the feeding end is raised to 228, and the length 
of the distributor is such that when fully loaded the 
voltage at the far end is 212 per phase, so that the 
maximum variation from 220 is within 4 per cent. The 
reduction in voltage per phase is 16 ; therefore, the allow- 


able drop in each conductor is =. = 9°25 volts, and from 


reference to Fig. 1 the length of distributor is seen to be 
620 yards. Under these conditions as to permissible fall 
of potential, the total current supplied to consumers is 
310 amperes, and the distributor provides, of course, for 
both the outgoing and return currents of all three phases. 
65 x 75-180 
amperes approximately. For а current density of 1, 000 
amperes per square inch the current per conductor would 
be 150 amperes, so that the actual maximum current 


The maximum current per conductor is 


density attained is 150 x 1,000 = 1,200 amperes per square 


inch. This is in no way excessive; it only applies to the 
first few yards of cable at full load. 

In answer to (3a), the lamps would not be affected in 
any way by the burning out of one transformer, provided 
the remaining two were capable of maintaining their voltage 
and phase relationship, for on reference to Fig. 2 it will be 
seen that two sides of the triangle A BC are sufficient to 
fix the relative positions of the points A, B, and C. 

(50). If one of the low-tension main fuses blows, the 
supply becomes a single-phase one; one phase is unaffected. 
The lamps that were on the other two phases are now in 
series with the conductor whose fuse is blown, acting as a 
middle wire. The voltage on these two sets of lamps will 
be about half of the normal ; exactly half if quite balanced. 

(3c). If one of the high-tension fuses blows, the effect on 
the lamps will be nil, as when one of the transformers is 
burnt out [see answer to (5а)] the transformer whose high- 
tension fuse had blown would remain excited from the low- 
tension side.—SUPERHEAT. 

Question No, 626.—Give sketch and description of a good clock switch 
for use in switching on and off incandescent lamps. 

Best Answer to No. 626 (awarded 10s.).—Choice may be 
had of about 20 types of clock switch (many of them very 
unreliable). The requirements of a good clock switch are 
(1) simplicity of construction ; (2) accuracy as timekeeper ; 
(3) reliability of switch mechanism ; (4) must not require 
frequent attention. To secure these requirements the 
clock should not itself supply the energy for the switch ; 
the switch-off must be rapid ; mercury must not be used. 

Fig. 1 shows the most reliahle clock switch that the 
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writer has used, but it only switches off. A 4s. 6d. German 
alarm clock is taken. On the alarm mainspring spindle an 
eye of wire is soldered; a hole is bored in the case, and 
through this is put a piece of catgut fastened to the eye 
(when the clock is wound up). A bracket, В, is screwed 
to the wall with a projecting rod supporting the hinged 
platform, A. A 3lb. weight is attached by a cord and 
spring to the switch handle. The working is as follows: 


o о 


Ss БЕ 
тї 


Fic. 1. 


Set the alarm to the hour desired. Immediately this is 
reached the main apindle turns, winds up the gut and pulls 
away the rod supporting А, the weight drops and pulls off 
the switch. The spring on the cord should be somewhat 
stiff. To reset, wind up the mainspring of the alarm 
again, but note only a few turns are necessary. i 


Fie. 2. 


To switch off and on a more complicated apparatus is 
necessary, but the device shown will be found as simple as 
any, and quite reliable. It is not patented, so may be used 
by anyone. А and D (Fig. 2) are two double-spring Swiss 
18-day clock mechanisms, costing wholesale 10s. each. On 
the hour spiadle of each is firmly fixed (and in D bolted) 
a brass disc. In A holes are bored round the edge and 
tapped to receive the screw S, shown full size. The 
holes represent the hours and as many  sub-divisions 
as the maker chooses to make. L is a vulcanite 
block with a brass piece screwed to it carrying a 
light nickel spring, which projects over the plate, A. 
The plate D has four projections, H, H, H!, H!, aped аң 
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shown (Figs. 2 and 3), engaging with the armature of an 
electromagnet, C. The end of the armature is shown in 
detail in Fig. 5. G is a pin about 60deg. away from 
nearest H. F isa cam of shape shown, and struck with 
same radius as D ; it is slotted as shown to receive two 
steadying pins, K, K. М isa vuleanite bridge carrying 
two copper wedges to make contact with switch tongues of 
double-pole switch, M. B is a dry cell. The plate A is 
perforated to allow of winding up the mechanism ; D also 
is perforated, but for clearness this is not shown. The holes 
in A are numbered 1 to 12, with sub-divisions. Method of 
operation: Suppose we want to light up at 7 and switch 
off at 10 p.m. Put in a pin, S, at 7 and one at 10 on A. 


FIG, 5.—H', passing Н, caught. 


Let the switch be off at present. A little before 7 p.m. 
S wil make contact with L; the armature of C will be 
attracted and H! will get past, but H will catch. At 7 
L will break contact, the armature will fly back, and Н 
will get past ; G will then put cam round to position shown in 
Fig. 2. Switch on. A little before 10 p.m. the next pin, S, 
makes contact and H, is released, but as G is travelling in 
& circle, no motion of the cam takes place; Н now catches. 
At 10 p.m. L breaks contact, H gets past, and G flies 
round. At its fastest speed it throws down the cam and 
switches off. With a 24-hour dial any number of off and 
оп positions may be chosen. 

The following detail points should noted : The dial, A, 
should be fairly large, and spring, L, carefully adjusted to 
make positive contact, but not too long a contact. Where 
the mechanism is to be left absolutely in the hands of 
unskilful persons, it is well to make the pins S as at S, 
(the shaded being vulcanite), and the stem so adjusted 
as to allow the spring, L, to take the position shown. The 
spring, L, then first catches on the vulcanite, and springs 
off on to the brass projection, making positive contact 
without any jerks.—POLYPHASE, 


Answer to No. 626 (awarded 5s.).—Automatic time or 
clock switches have not come into general use to any great 


ЪЪ ТС ТАМАЗАЪА АКМО COPPA LN ORE ROMER EN SSENNENSSON. NS y 


Fie. 1. 


. 
extent during the last few years, chiefly because of the 
somewhat complicated clockwork that is necessary, as the 
whole principle of the clock switch is identical in most 
respects with that of the ordinary alarum clock, which 


rings a bell at any required hour. Consequently, without 
very careful attention as regards cleaning and winding up, 
these switches cannot be relied on with much accuracy. 
But in places where careful attention has been paid to the 
switches, etc., satisfactory results have been obtained both 
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for е lamps and a whole street of lamps. Fig. 1 gives 
а rough outline sketch of a satisfactory clock switch made 
by the Improved Electric Glow Lamp Company, Limited. 
This switch is made in two sizes—No. 1 size, with brush 
contact, to make and break up to three amperes at 500 
volts ; and No. 2 size, with mercury contact (as shown in 
sketch), to make and break up to 25 amperes at 500 volts. 
The mercury pots are shown at M in Fig. 1, and the circuit 
is closed and the lamps switched on when the contact 
maker, О, is released, z and y being the terminals to which 
the circuit is connected. P is the pendulum of the clock, 
and A is a polished slab on which are placed the keys, etc., 
for winding up the clock and adjusting the hours for light- 
ing up. The clock only requires winding up once a week, 
and the hour of lighting up can be altered every night if 
necessary, or à fixed hour сап be maintained throughout 
the year. The whole clock and switch is mounted on a 
slate slab, which can be fixed to а wall or switchboard as 
required.—P. 

Answer to No. 626 (awarded 5s.).—The best form of time 
switch to use for this and many other purposes is the one 
made by the Reason Manufacturing Company at Brighton. 
It was originally designed for use in connection with the 
maximum demand tariff for which Brighton is famous, and 
more than 100 are now successfully in use on the Corpora- 
tion supply circuits. It consiste essentially of a strong cast 
frame provided with lugs for screwing to a vertical wall 
(or it may be stood on a bracket), carrrying the following 
apparatus: (1) a heavy pendulum about 10in. long, with 
regulating screw for adjusting the length of the pendulum 
to get very accurate time-keeping ; (2) a small solenoid coil 
wound with fine wire; (3) а make-and-break arrangement 
in series electrically with (2), and connected across the 
supply mains; (4) an iron core attached to the pendulum 
and oscillating with same in and out of the solenoid; (5) 
pallett mechanism, and an ingenious arrangement for 
making contaet at (3) when the oscillation of the pendulum 
falls to а certain point—both these mechanisms are carried 
by the pendulum ; (6) an ordinary clock dial face provided 
with hands; (7) & dial provided with hands which may 
be set to operate the trip mechanism at any desired time— 
by this means the time of making and breaking circuit 
ean be nicely adjusted; (8)an ingenious trip mechanism 
actuated by the dial (7); (9) a weight, which we will call 
the striking weight, to which is attached а striking rod; 
(10) а mercury change-over switch, having either four or 
eight terminals, according as the instrument is used on a 
two-wire or three-wire circuit; (11) a weatherproof cover 
provided with sealing arrangement and having two glass 
windows, one for the clock 355 and the other to indicate 
whether the lamp or other circuit is switched on or off. 

The action of the switch is briefly as follows: The 
instrument having been suitably connected up, the heavy 
pendulum is started by hand and the mechanism (2), in 
conjunction with (3), keeps the clock going, an impulse 
being given three or four times a minute. When the 

roper time arrives for the lamps to be switched in, circuit 
д operates to trip (8), which allows (9) to come into play. 

he weight falling a short distance strikes the change-over 
switch a sharp blow and knocks it over, while at the same 
time the weight is pulled up again ready for the next trip 
by a suitably arranged spring. When the time for breaking 
the circuit arrives this process is repeated. 

The writer has tested a number of these switches for 
several months and has not found a single instance of the 
clocks stopping so long as the pressure is maintained at the 
terminals of (2) and (3). The action of the mechanism is 
accurate and reliable, and they have apparently a very large 
field of usefulness. The overall dimensions of the complete 
instruments are about 14in. by 7in. by 7ш. By suitable 
modifications a single clock can be made to operate any 
number of switches either at the same time or at different 
times, and the switches, each controlling a separate circuit, 
can be placed at any distance from the clock, the only con- 
nection required being a couple of small wires (bell or tele- 
phone wires). No sketch is given as it would require a 
detailed drawing to show the exact arrangement (which is 
patented), and not really complicated, but doubtless the 
manufacturers would be pleased to give information and 
quote for same, —E. D. W. 
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ELECTRIC FIRE PROTECTION: 


One of the earliest uses to which electricity was put was 
that of giving alarm in case of fire. The form of apparatus 
first used for the purpose consisted of the ordinary mercury 
thermometer, in the stem of which are fused two wires. 
The first of these is in the mercury bulb, while the second 
s placed up the stem at a point corresponding to the 
temperature at which an alarm signal is to be given. This 
type of apparatus has one or two serious defects, and we 
presume that it is owing to this that electric fire-alarm 
systems have not been sufficiently recognised either by the 
fire insurance companies or by the fire brigade authorities 
of some of our large towns. In this respect the London 
Fire Brigade is the chief offender, in that it refuses to allow 
in its fire stations any automatic signalling apparatus for 
giving direct alarms of fire from private systems Quite 
apart from the details of any of the various systems now 
on the market, the subject is a most interesting one. An 
examination of the facts concerning particular instances of 
fires which have been exceptionally severe in causing 
damage and loss of life is especially so, as showing how 
these losses could have been.minimised. Taking first any 
particular factory or buiiding most liable to fire risk, there 
is likely to be an internally-organised fire service. In fact, 
in certain instances we have in mind the fire-extinetion 
apparatus installed in factories are amply sufficient to meet 
all contingencies without calling on the brigade. In all of 
these, however, electric fire-alarms are used, in order that 
the firemen taken from amongst the employés mav have 
prompt warning both that a fire has occurred and of its 
locality. The protection which these firemen are able to give 
entirely depends upon the hold which the fire has obtained 
before they are able to commence playing water on to the 
same. In other instances, while a fire service is organised 
amongst the staff, outside help is relied upon, and here it 
is that there is most need of prompt connection between 
the firm and the fire brigade. With the present attitude 
of the London fire brigades there are two ways in which a 
call can be made—the first is by telephone, and the second 
by utilising one of the fire-alarms placed in the public 
streets. Both of these call for individual effort at a time 
when confusion reigns, with the reault that many more 
lives are lost and much more damage is done than need 
be. As an example, without mentioning names, we would 
instance a fire we have full particulars of, in a building which 
was amply provided with electric fire-alarms, and which was 
situated within two minutes of a fire brigade station. A 
fire occurred which the staff were quite unable to cope 
with, and nearly ten minutes elapsed before anyone 
remembered to call in the brigade. As a result several 
lives were lost which could have been saved if the ware- 
house in question had had its electric alarm system con- 
nected up to the brigade. Elsewhere in this issue wiil be 
found some particulars of some trials made in Glasgow on 
Wednesday last at the offices of the Glasgow Herald. 
The fire, of course, was an artificial one, and hence we 
should deprecate any close comparison between the 
electric fire-alarm and the automatic sprinklers as 
& means of securing protection. The interesting fact 
is that the fire brigade received warning of the fire 
in one minute four seconds from the time it was lighted, ' 
and that they were on the spot within five minutes. 
There was an interval of eleven minutes twenty-two 
seconds from the lighting of the fire before the automatic 
sprinklers went off, so that with the conditione of the test 
the electric alarm obtained the attendance of the fire 
brigade some six and a half minutes before the temperature 
had risen sufficiently to operate the automatic sprinklers. 
This fact should impress fire insurance company experts 
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with the advantages of the electric system when connected 
right up to the fire brigade, and if they are convinced we 
look for two results: the first is that such connections 
between fire brigades and large premises having electric 
alarms will become universal; and, secondly, that the 
electric fire-alarms will entitle their users to a reduction in 
premium. At the present time this method of coping with 
fire risks is, we believe, the only one not recognised by the 
tariff offices when fixing premiums. 


CORRESPONDENCE. 


** Опе man’s word is no man's word, 
Justice needs that both be heard.” 


WATER-LEVEL INDICATOR. 


S1r,—In reference to the above subject, I have examined 
the provisional specification No. 1,748 of 1878, and handed 
same to my patent agent, who informs me that I am in no 
way infringing Mr. Kelway’s invention. I shall be glad 
to demonstrate my system to Mr. Kelway if he will kindly 
make an appointment. I shall not, however, be at our 
London office until the end of present month.— Vours, 
eto., C. May. 

Glasgow, Nov. 5, 1905. 


\ 


STEAM-TURBINES. 


SIR, —In your issue of Oct. 30 you print an abstract of a 
paper by Mr G. Wilkinson on "Steam Turbo-Electric 

enerating Plante." The author gives in parallel columns 
the supposed performance of a 1, 400-kw. set, with triple- 
expansion reciprocating engines, recently erected by us at 
the Leeds central station, and that of a steam-turbine at 
the Newcastle and District Electric Lighting Company’s 
works. We say supposed performance, because the actual 
result for our set was 19°491Ь. per kilowatt, and not 199lb, 
and this, again, was water measured into the boilers, and 
includes boiler and steam-pipe losses, the actual engine 
consumption measured at the hot-well (as, no doubt, in the 
case of the steam-turbine) being only 18:71. per kilowatt. 

The tu-bine was, moreover, running av 237deg. F. super- 
heat, whilst we had about 71deg. F., which, of course, 
makes an enormous difference. With triple - ехрапвіоп 
engines of 500 b.h.p. running at 25:4in. vacuum, and with 
200deg. F. superheat, we have obtained 16 1lb. per kilowatt, 
and with 237deg. F. superheat we should be prepared to 
guarantee for the Leeds engine something under 16lb. per 
kilowatt, as against the 17:75 shown for the 1,750-h.p. 
turbine. Immediately preceding the above comparison, 
figures are given for a Sulzer-Kolben plant with saturated 
steam and in. vacuum, and a Parsons turbo generator with 
100deg. superheat and 28in. vacuum. Such comparisons are, 
of course, worthless and misleading. The 4in. difference 
in vacuum at 4 per cent. per inch as given in the paper 
means 16 per cent. to the turbine, and the 100deg. of 
superheat another 12 per cent., as also stated, so that after 
due allowance has been made for the vacuum and superheat, 
the result for the turbine comes out worse and not better 
than the other. 

Again, the teste of the 500-kw. turbo-alternator at the 
Cambridge electricity works, after 12 months’ running, are 
made with 9lb. higher steam pressure and 3:3in. better 
vacuum than on the original test, when 24:1lb. per kilowatt 
was registered. At the 4 per cent. per inch, the vacuum is 
good for 13 2 per cent., and the consumption should have 
come down to 20:92]b, or allowing for the working of 
pumps, say, 21:5lb., but instead of this it goes up to 26ʃb., 
and yet the conclusion is come to that the trials show that 
there has been no deterioration due to wear. 

It is in our opinion regrettable that advocates of steam- 
turbines should make such misleading statements. At the 
present date the turbines of Mr. Parsons's make or design 
are the only ones having any claim to be considered beyond 
the experimental stage, and the latest tables published in 
the electrical papers giving the figures for 12 months running 
show that these turbines are very far from behind recipro- 
cating engines in economy in actual central-station work, 


though the resulte with them on the test-plate were supposed 


to be good. | 
The present booming of the turbine will surely result in 
a serious set-back when experience has been purchased at 
a heavy cost by the users.— Yours, etc., 
BELLISS AND Morcom, LIMITED. 


P.S.—It should always be borne in mind that the cost 
of obtaining the high vacuum necessary for efficiency with 
steam-turbines may become a very formidable item in the 
majority of inland stations. 


THE “ PHIELASHOK.” 


Sir,—My attention bas been called to a notice in your 
last edition concerning the introduction by Messrs. Oliver 
and Co. of an appliance called а **Phielashok." І am greatly 
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surprised and almost “shocked” that such an instrument 
should ever have been invented. I feel quite sure that if 
it be used on а great many of the electrical installations 
now at work, very unpleasant, if not disastrous, conse- 
quences will be experienced. In order to use the 
* Phielashok," one hand must be placed directly upon one 
pole of the circuit. What, then, will be the effect if the 
other pole at some other part of the installation is earthed 
through damage or accident ? 

The sketeh will show how an operator will take, with 
his bare hand unprotected, a shock of the full supply 
voltage, whether that is 100, 200, 500, or 1,000 volts. By 
reference to Fig. 1 it will be seen that the operator will 
get a shock through left hand, arm, and feet to earth 
without the slightest current passing through the Phiela- 
shok.” Then, again, in Fig. 2 it is seen that the circuit 
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may be opened on one side, and still the operator will get 
the same violent shock. In this case there would be no 
advantage and no indication with the instrument. 

No doubt need ever exist in the minds of those engaged in 
the repairs or alterations to electric circuits && to whether 
certain wires aro “alive” or not. I always recommend and 
never fail to use a simple appliance, cheap and inexpensive, 
and, above all, always handy, for it is to be found on every 
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electrical installation, both large and small. Its parts con- 
sist of one lamp (of normal voltage), one lampholder to 
suit, and two pieces of !/,, insulated wire. Wire together 
in the usual way, and it is complete. There is nothing 
new in this, but it is the best friend I have ever met 
when on duty amongst live wires. It is really wonderful 
how much assistance and information this humble appliance 
will give when intelligently applied. 

If you will permit t shall be pleased at an early date to 
show to those of your readers who are employed on live 
circuits how a good deal of the everyday trouhles may be 
tracked down and located. — Yours, etc., J. ISAACS. 


11, Highfield-terrace, Somerby-road, Grantham. 
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А NEW GRAPHITE RESISTANCE.* 


The large number of patents taken out for the employ- 
ment of graphite for electrical resistances shows how strong 
а desire to use graphite for such purposes exists. The 
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writer has for several years been working in this direction, 
and his latest results are given below. 

Figs. 1 to 4 shown the form taken by these resistances. 
The graphite is in the form of a powder, and is put into 
separate iron rings closed at the ends by iron plates, which 
are, however, insulated from the rings by mica and asbestos. 
The iron plates carry the current and also serve to rapidly 
dissipate the heat generated inside. As many such cells 
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as are required can, of course, be connected together in 
series. If such a resistance, say a -h. p. 220- volt starting 
resistance, is connected directly to 220 volts, the current 
commences at about five amperes, but increases in less than 
10 seconds to 35 amperes. Within the next five seconds 
it will increase to over 100 amperes, £o that the resistance 
has fallen from 42 ohms to 6:5 ohms in the first 10 seconds 
and to 2:2 ohms in the next five seconds. If, however, 
after the first 10 seconds an additional adjustable resist- 
ance is put in series and regulated to maintain a constant 
current of 35 amperes, the voltage across the graphite 


Translation in abstract of an article by К. Hopfelt in Æ/rktro- 
technische Zeitschrift for Oct. 8, 1903. 
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resistance will fall from 220 to about 130 volts within the 
next 10 seconds, and will then remain constant, however 
long the test be continued. The writer is of opinion that 
this and similar results are probably to be explained not by 
the heating, but by the fact that the numerous infinitesimal 
Sparks occurring between the different particles of graphite 
serve to ionise the air remaining in the apparatus, and that 
then this air, rather than the graphite itself, carries the 
current. 


TABLE 1. 
Amp Volt. Ohm. Amp Volt. Ohm. 
DIE stares m 4000,26 ......... 121 suites 49:0 
Ох Бех 05. uus 2150/2:8 ......... 00 46:5 
Оа „оер BA ......... 1350|29 ........ 132. vs 45 5 
SS бб 82:5 | 30 155: nicsen 45:0 
111 76 760 | 34 2 144 ......... 42 5 
I Luces 84 ... 70:040 ......... 164 41:0 
б-а 96 ......... 60°0 4:8 ......... S 58°0 
Оа, 1055 555 585 ....... 4. 202 ......... 56:8 
а Xaocs 11838 84˙0 O0 210 36°0 
2388 118 ......... 51:5,63 ......... А mr 55:0 
2'B- s 122 49˙0 


Table 1 shows the result of another experiment. A small 
resistance consisting of three cells, and which had been in 


constant use for some time previously, was tested at 
different currents for quite short periods at a time, an 
interval of a quarter of a minute was allowed between each 
reading and the next, so that the resistance remained 
practically as cool at the end as at the beginning of the 
test. The resistance was quickly measured in each case by 
means of a dead-beat ammeter and voltmeter. It will be 
seen that at ‘1 ampere the resistance was 400 ohms, 
whilst at 6:5 amperes it had fallen as low as 35 ohms. 
It is also clear that the differences between successive 
readings become smaller the higher the current strength, 


Fic. 4. 


so that it would seem that the resistance finally becomes 
independent of the current. After the last reading the 
current was suddenly reduced to ‘2 ampere again, and the 
resistance then measured 213 ohms against 215 ohms when 
quite cold. The apparatus was then connected direct on to 
221 volts, and showed 6°3 amperes again. After five 
seconds’ connection to 221 volts the current had risen to 
7:5 ohms aad the resistance load fallen from 35 ohms to 
29:5 ohms. The current was then once more suddenly 
reduced to `2 ampere, and the resistance then measured 
195 ohms. 

This same test was repeated with 10, 15, and 20 seconds' 
loading, and showed the following results : 
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After 5 seconds. 

8 7:5 amperes, 20:5 ohms. 
2 „ 195 „, 
After 10 seconds. 

8 8 amperes, 24 ohms 
25 „ 140 „ 
After 15 seconde. 

12 amperes, 18:4 ohms. 
35 „ 715 „ 
After 20 seconds. 

ERE 18 amperes, 12:5 ohms. 
A „ STO „ 


An interval of half a minute was allowed between the tests. 
From these readings it is clear that after a considerable 
current has passed, the resistance rises considerably 
even in the first tenth of a second after reducing the 
current, showing that the resistance is practically dependent 
on the current strength and not on the heating. 

As a further test, various currents passed for sufficient 
lengths of time for the resistance to become constant. 
After each test an interval of half a minute was allowed, 
and the following results were obtained : 


At start. 
6:5 amperes, 35 ohms 


63 55 '„»„ llẽJ 


6:4 T 


6"7 3 


At start | 171 volts, 34:2 ohms 
After 85 ay 5 amperes 140: „ 28 xs 
At start А 165 , 206 ,, 
After 60 Mode " 115 , 144 ,, 
Atstart ......... 12 Et "m 125 , 
After 50 d n 96 „ 8 8 
At stalt \ 15 115 ,, TT. 3. 
After 40 seconds f N 70 „ 47 „ 


These readings show that the higher the current, the 
shorter the time required for the resistance to become 
constant. Half a minute after the above tests weak 
currents of various amounts were passed through the 
resistances for about a second, and the resistances then 
measured showed that, although fairly hot, the original cold 
figures, especially at the higher currents, were almost 
repeated. After an interval of five minutes the exact 
original resistances had been reached once more, although 
the resistance was not yet quite cold. Asa result of these 
changes of resistance, these regulators can be constructed 
with comparatively few contacts, and yet motors atarted 
with them will run up more evenly than with wire starters. 

For cases in which a considerable change of resistance 
would prove harmful, the regulators must be so constructed 
that the changes of resistance are kept within the permis- 
sible limits This is the case, for instance, in feeder 
regulators and in tramway and crane work, since the 
resistances are often required for speed regulation. 

These regulators are already largely employed for such 
purposes, as well as for ordinary motor starters, their small 
size being in their favour. They are also supplied as arc 
lamp resistances, as accumulator-charging resistances 
arranged with minimum current cut-outs, and also for 
use with accumulators charged at constant pressure, as 
they prevent the excessive rise of current at starting. 


SOME NOTES ON STEAM TURBO-ELECTRIC 
GENERATING PLANTS.* 
BY GEO, WILKINSON (MEMBER). 
(Concluded from page 669. 


Economy in Steam Consumption,—According to the published data, 
the maximum steam consumftion guaranteed by the builders of the 
Sulzer-Kolben plant works out with saturated steam at 15010. pressure 
and a vacuum of 24in. at 22°2lb. per kilowatt-hour at full load, 23lb. 
per kilowatt-hour at half load. The makers of the Parsons turbo- 
generator guarantee the steam consumption, with steam at 1501. 
pressure, vacuum of 28in., and superheat оѓ 100deg. F., at 17:51, per 
kilowatt-hour at full load, 201b. per kilwatt-hour at half load. I have 
not the exact steam consumption of the 5,000-kw. Curtis turbine which 
is running in Chicago, hut it is a much more economical plant in this 
respect than the Sulzer-Kolben plant referred to above, At low loads 
the efficiency of turbo plants is shown by published returns to be 
superior to that of ordinary steam-engine generators of equal a a 
A further interesting comparison in this respect is given between the 
most economical of the two 1,400-kw. two-phase plants with triple 
vertical engines recently installed in the Leeds electricity works and 


* Paper read before the Leeds Local Section of the Institution of 
Electrical Engineers. 


time. blown ой. 


the 1, 750-h. p. direet- current turbo рав installed last year in the 


works of the Newcastle and District Electric Lighting Oompany. 
| TR | Steam Water per 
— Speed. Zuperheat. Kilowatts. pressure. Vacuum. , hour 
— — — — 
| Ib ір. Ib. 
Leeds ...... 200 | ‘76° F. 1,400 185 25:6 19:9 
Newcastle .| 1,710 | 237° F. | 897 145, | 26:5 17°73 


Other advantages which may be named are as follows: (1) No 
expensive cylinder oil is n such as is demanded by reciprocat- 
ing ок шын using superheated steam. (2) There is no oil in the con- 
densed water, and it may be used for boiler feed without the provision 
ага use of expensive and troublesome oil separators. (3) There are 
no “ big ends," packings, and bearings to take up, (4) There is less 
difficulty in maintaining a good vacuum, there being no piston and 
valve rod packings through which air may gain admission to the con- 
denser. The importance of a good vacuum is obvious in view of the 
fact that every lin. of vacuum above ‘біп. ог 26in. has been found to 
reduce the steam consumption by about 4 per cent. (5) А greater 
degree of superheat mgy be maintained with a great gain in efficiency 
and no danger. Tests on a 500-kw. turbo-generator have shown an 
improvement in steam consumption resulting from а superheat of 
50дер. F. of about 8 per cent., and at 100deg. F. it averages about 
12 per cent. 

'here are no figures, so far as I can find, showing the economy 
effected by using very high superheat, but I believe further economy 
in steam will be obtained in this direction provided the vanes at the 
high-pressare end of the turbo are made of a metal which does not 
become brittle at high temperatures. In the case of large engines of 
the usual types it is not advisable to superheat the steam by more 
than 200deg. F., and in some cases there is much trouble with the 
valves if the superheat exceeds 160deg. F., but in the steam-turbine 
there are no such limitations In а recent paper read before thc 
Institution of Naval Architects, Prof. W. H. Watkinson made the 
following interesting observations on this subject : '' Thesteam-turbine 
is the only engine in which condensation ot the steam by previously 
cooled internal surfaces does not take place ; but the steam in turbines 
is, of course, wet from another cause—namely, on account of the 
expansion it has undergone while doing work—and the efficiency of 
this type of motor is very considerably increased when the steam is 
superbeated prior to its admission to the engine. In steam-turbines 
the reduction in the amount of steam required when superheated 
steam is used is due mainly to the increased volume and the decreased 
frictional resistance between the rotating vanes and the steam. In- 
steam-turbines of the De Laval type, using saturated steam, the 
discharge from the nozzle is generally more or less intermittent, due 
to the intérmittent choking of the nozzle with the water in the steam. 
When the steam is superheated the discharge from the nozzle is free 
and continuous, and the velocity, and therefore the efficiency of the 
steam, is on this account still further increased.” 

So long as proper adjustments are maintained between the fixed and 
moving vanes, the efficiency as to steam consumption 57 to be 
well maintained. This is shown by comparing a test made by Prof. 
Ewing on а 500. kw. turbo-alternator, driving its own air and circulat- 
ing pumps, which had done heavy duty at the Cambridge electricity 
works for a period of 12 months, with a test made on the same plant 
14 months earlier by the Oambridge Electric Supply Company’s 
engineer, as set out below : 


Steam 7 Load in | Lbs. steam per 
Date of test. pressure, Vacuum. iw. kwh a 
Ib. in | | 
Prof.Ewing'stests, 148 21:8 518 25 
January, 1901. 151 28:2 2754 28:5 
Engineer's tests, 139 24:5 526°4 24°1 
145 26°6 2561 21:5 


October, 1899. | 


In Prof. Ewing's tests the steam was not superheated, and there was 
no water separator, but water which collected in a pocket under a 
vertical limb of the steam-pipe leading to the engine was from time to 
In the case of the engineer's tests in 1899 dry steam 
was used, and the turbine was not drivingits own pumps. Prof. Ewing 
concludes his report as follows: '' Considering the altered conditions 
in these two respects, I am of opinion that the results of the present 
trials show that there has been no deterioration due to wear." This 
view is confirmed by the following tests taken on a 300-kw. Parsons 
turbo-generator under my own control, in which the tests made at 
the Harrogate electricity works in February, 1902, are compared 
with tests made in the same works and under precisely the 


same conditions after over 19 months’ heavy work. It will be 
| 
Steam | Load | Lbs. steam 
Date of test. | pres- Superheat Vacuum. in kw, Speed. per 
sure. ä | kw.-hour. 
25-22 „ — — 
| 
Feb. 19, 1902 lb, lb. | in. 
Full load. 130:5! 41:9- Е, 28 509:5 3,010 22°76 
Half load 131 | 45 Е. 28:8 | 1574 | 3,010 | 251 
Sept. 50, 1903 
Full load...... 130 | 35°F. 28 307:5 | 5,080 | 21°12 
Half load. 130 | 33°F, 28 1271; 3,080 | 253: 
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noted that the results of the 1903 tests are better than those 
of 1902, which may be partially owing to the increased speed, 
but chiefly to the fact that the number of the vanes in the high- 
eg end were found broken off on opening out after the tests 
0 . 

In arg these notes I have to express my thanks to Messrs. 
Parsons and Co., the Brush Electrical Engineering Company, the 
Thomson-Houston Company, and to Messrs. Greenwood and Batley, 
who have willingly placed data at my disposal. 


DISCUSSION. 


Mr. Wilson Hartnell said that he would likea little more informa- 
tion, especially on ‘the small points in which Messrs. Willans and 
Robinson’s turbine differed from the Parsons. In conversation with 
Mr. Robinson he had told him that he thought the time for recipro- 
cating engines for electrical work was slowly coming to an end, and he 
himself fully recognised that fact. One point he might mention was 
that of driving at a uniform speed. He mentioned a town where 
there were 50-h.p. motors driving direct, and which had given trouble 
owing to the pinions wearing as much on the back as on the front side. 
To get the same low consumption of steam with a reciprocating engine 
as with a turbine, the very greatest pains in every direction would have 
to be taken. 

Mr. Holiday said that he had been using Parsons turbines at a 
colliery since 1895. When asking for quotations for reciprocating 
engines and turbines, the reciprocating engine-makers told them that 
they could not do a worse thing than get a Parsons turbine for power 
purposes, but in spite of that they got two 150-unit machines, and 
were во pleased with them that they had now got more. They were 
not big units, the largest being about 300. Being a new thing, a 
little difficulty was experienced at first with the very varying loads, 
due to the armature connections breaking off at the commutator. 
That was owing to insufficient flexibility, but was overcome, and since 
then the trouble had not recurred. He had some reciprocating engines 
driving dynamos, and the attendants said they would rather run the 
whole of the turbines than one of the reciprocating engines. Messrs. 
Parsons had fitted an. automatio brush rocking gear, which consisted 
of a piston with a spring on the top. Italways drew the brushes back 
to the normal position as the steam pressure on the first blade was 
always proportional to the load. There was a pipe from this first row 
of blades underneath the piston, the steam from which always worked 
against the piston locking the brushes This had been running for 
18 months, and had caused no trouble whatever. The speaker men- 
tioned а rather curious fact—namely, that there was one megohm of 
resistance between thesteel spindle of the turbine and the frame of 
the bearings in which it was running, the film of oil on the bearings 
being sufficient to insulate the shaft. 

Mr. S. D. Schofield thought that the steam-turbine was the 
prane advance in heat cngines sinco the days of Watt. Many who 

ad seen the large reciprocating engines at Pinkstown power station, 
Willesden, and other places, had no doubt wondered whether it would 
not be possible to obtain the same capacity by utilising the power of 
the steam direct in a rotary. One great advantage of the turbine was 
its low first cost, and also the inexpensive foundation required. The 
machine itself in the smaller sizes could be moved to suit the pipework, 
condensers, etc. Some 12 months ago he had occasion to borrow a 
120-kw. machine from Messrs. Parsons until they could deliver a larger 
size, and to ssve expense of special pipes, he borrowed & number of 
scrap 12in. cast-iron pipes, bolted them together the best way they 
would fit, and then set the machine to suit them. With reference to 
the suggestion that in the Curtis turbine the condenser could not be 
driven from the shaft, he would suggest that a separate motor-driven 
condensing plant was much better, as he found that even driviug the 
force pumpe at times spoilt the governing of the machines. In the 
older vype of the Parsons turbine both pump and governor were 
driven from one vertical shaft, and on two machines slight hunting of 
the governors occurred due to the reciprocating motion of the pump, 
causing the governors to slow up, owing to the back lash of the 
gesring. With a to the claim that no expensive cylinder oil w 
necessary, he held, however, that an expensive lubricating oil was 
necessary. On two occasions he had had trouble with oil, once due to 
the water and oil combining, and the second time to impurities in the 
oil attacking the cast-iron reservoir and choking up the oil is ay 
He had found it a good thing to draw off a few gallons of oil each day, 
putting it into the filter and making up the deficiency with filtered 
oil With regard to superbeating, he had tried one machine with 
steam superheated over 600deg., and had not had the slightest trouble 
with the blades. The testa on a 200-kw. machine taken on Aug. 1, 
1905, worked out as follows : 


Steam | Superheat, Vacuum, Load, in 


Lbe. of steam 


pressure. deg. Fahr. | inches. | kilowatts. Speed: per kilowatt. 
150 56 26'5 half load | 5,000 26°6 
150 56 26:5 fall 3,000 22723 
150 166 265 | half load | 5,000 24:41 
150 181 26'b full 5,000 20°39 


Note, — Excluding power for air and circulating pumps. Decrease of 
steam consumption for higher superheat =8'5 per cent. 


Mr. Stoney said that with respect to economy of space both 
Parsons and Ourtis turbines were exactly the same, whilst the Curtis 
was double the height, and therefore teok up double the amount of 
engino room. He would also like to know how the Curtis turbine 
could be taken to pieces when anything went wrong, as it appeared to 
him that the whole of the alternator would have to be lifted off. With 
regard to а vertical clearance of about ;f;in., he would like to know 


balls round by hand. Mr. Jackson added that the Curtis peop 
ө 


how they managed to obtain such а small clearance as that. With 
reference to the tests given at the end of the paper, these tests were 
made on a 1 600-kw. machine, and results obtained now were 2 per 
cent. better than these, which were made 16 months ago. Regarding 
the oil consumption, he had both reciprocating engines and also 
turbines, and they saved £5 a week in oil for a load of 600 kw., being 
equivalent to а steam consumption of 2lb. per kilowatt-hour less. 

Mr. Jackson said that the Curtis turbine was in no way an infringe- 
ment of the Parsons patents. It was stated in the paper that in order 
to get the steam consumption one must multiply by 10 and divide by 
6, but he would suggest that the fgure be increased to 7, otherwise 
it put the efficiency of the generator rather too low. The friction with 
the Curtis turbine was so small that they could turn the govern 

e would 
shortly deliver а continuous-current turbine in which, thought, 
they had overcome certain difficulties peculiar to that type. 

Mr. W. J. A. London, referring to the De Laval steam.turbine, . 
in which there was only 2mm. clearance between the exhaust end 
of the nozzle and the wheel, said he had always understood that 
steam issuing from a properly-constracted nozzle flowed in a 

rallel stream for a considerable distanee, and that a clearance of 
Omm. or so could be allowed without decreasing the efficiency. 
To bring out the point of parallel running still more, he would 
like to mention the instance of the Parsons-Brown- Boveri turbo- 
generator of 3,000 kw. installed at Frankfort. That machine was 
started up and put into parallel with a slow-speed machine without 
the slightest difficulty and without assistance from the turbine expert. 
He referred to the difficulty of dismantling a vertical turbine, and 
thought that it was very much more difficult to dismantle than the 
same machine would be if built on a horizontal plane. Referring to 
the Westinghouse turbine, the new machine was a modified combina- 
tion of the De Laval and Parsons type, steam entering at the oentre of 
the cylinder and issuing both ways through a series of stationary and 
о nozzles, the low-pressure expansion being taken care of by 
Parsons blades. The Westinghouse people had recently guaranteed on 
an 1,800-kw. machine, with a steam pressure of 180, vacuum 27}in., 
and superheat of 150deg., 16°4lb. per kilowatt-hour. The over-all 
length of the 5,500-kw. tarbine for the London Underground Railway 
would only be about 40ft., which compared favourably with any slow- 
speed horizontal reciprocating steam-engine. The total weight of the 
combined plant was about 200 tons, being about one-third of the 
$,500-kw. Sulzer-Kolben plant. He failed to see how any additional 
ventilation was obtained in the Curtis turbine, because with the gene- 
rator being placed directly above and the steam entering at the top 
one would think there would be a great deal of radiation, and that the 
hot gases from the turbine would arise and heat up the generator to a 
greater extent than in a horizontal machine. ith reference to oil 
economy, the speaker gave the following results, which he obtained 
whilst with & Continental firm, the machines being of 1,000 kw. 
output: reciprocating engine plant (per day's ruu of 24 hours)—four 
gallons engine oil, four gallons cylinder oil, four gallons filtered oil ; 
steam-turbine—'8 gallon engine oil, *4 gallon cylinder oil. Assuming a 
station of 10 units of 1,000 kw. reciprocating plant, and taking an 
average price for oil and assuming the machines to be giving two- 
thirds of their output all the year round, the oil bill for the year 
would come out about £2,300, whereas that of a turbine station would 
only be about £300. Considering the London Underground station 
consisted of а total kilowatt of 44,000, the saving would be quite а 
big factor, and he thought that the oil consumption was a point which 
should receive more consideration than it did. 

Mr. A. B. Mountain said that the figures they had had given 
them showed what excellent resulta could be obtained providing the 
superheat was very high; but what was the difference in the coal bill! 
They knew a certain amount of coal had to be burnt to produce super- 
heat, and he thought it was unfair for the author to compare the 
Sulzer plant with the Parsons plant, because in the one case he had a 
plant with saturated steam and in the other case one with 100deg. 
superheat. And, again, in one case there was 4in. more vacuum than 
in the other. He thought that the Curtis turbine would have a larger 
diameter than the Parsons. The other day he had a steam leakage of 
something like 100ths of an inch, and he was astounded at the amount 
of steam which could piss through that little space. It was obvious 
that if the diameter was increased, the leakage past the edge was also 
increased. 

Mr. Samuelson said thst by superheating 100deg. the steam con- 
sumption was reduced llb. Previous speakers had alluded to the fact 
that it was impossible to superheat without some expense. He would 
assume the consumption to be 191 , and that they had improved 
their efficiency 10 per cent. That 10 per cent. was made up as follows : 
Four-tenths had been added їп heat, and more coal had had to be put 
on the fire, but 2 per cent. more was obtained from the superheated 
steam. The quality which that steam had gave another 2 per cent., 
because when wet steam went through the machine the friction was 
very much greater than when the steam was dry, and thus nearly 
6 per cent. represented the total gain. The speaker then gave 
some tests on а 500.kw. Curtis turbine, the steam pressure being 

150lb., superheat 150deg, and vacuum 284in. The full load con- 
sumption was 18°75lb. of steam, half load 20/1Ь., and quarter load 
22410. The turbine was under-rated, as it was really a 750-kw. 
machine, and could be run up to 900. For 50deg. of superheat he hal 
obtained 94 per cent., and for 100 deg., 14 per cent. improvement in 
steam consumption. With reference to the machine being taken to 

ieces, there had been no occasion to do во since it was erected. 
Should that be required it is only necessary to lift the generator up + 
couple of inches or so, when the turbine could readily be got at. 
In that machine the temperature was not high inside as in the 
Parsons, being only 220deg He should like to add that the machines 
were designed to give a full load when running non-condensing, which 
meant that the steam only did half its work. The weight of n 
1,500-kw. machine was 60 tons, and of a 3,000-kw., 130 tons. He 
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also added that the blades on the wheels were cut from the solid, so 
that they would stand any amount of superheat. 

Mr. Barker said that it was his privilege to have been the station 
engineer of the second turbine station in this country, and the history 
of that station (Cambridge) had been a continued success. The 
coal costs were rather high, the output being less than 500,000 
units. The station was two miles away feom the centre and trans- 
mitted a quarter of a mile before getting to a consumer. The centre 
of the town was composed of colleges, and the density factor could 
never be high. The coal cost of 6d. per unit sold would have been 
equal to 84. if it bad been direct current. Another thing was that 
the coal cartage was 8s. per ton from the pit to the station, whilst in 
their district, with cheap coal, the cost could be brought down to 
something like ‘25d. or ‘2d. per unit. He added that the blades in 
the Parsons turbine did not come out, although on one or two occa- 
sions through faulty material they had broken off, but such a thing 
was nearly unknown in the Parsons turbine. | 

Mr. Wilkinson, in reply, said that he did not anticipate any diffi- 
culty in replying to criticism, inasmuch as the subject matter con- 
sisted largely of statements and facts. He did not agree with the 
view of some speakers that the days of the reciprocating engine, so far 
aa electric power stations are concerned, were numbered, as, notwith- 
standing the assurances which had been given that all the objections 
named as to the fitness of steam-turbines for driving direct-current 
generators were surmounted, there was no doubt that the future of 
direct-current generation laid with the slower reciprocating engine, at 
least until a type of turbine was perfected to run economically at 
d not exceeding 500 per minute. Automatic rocking gear for 
the brushes of direct-current generators, operated by a piston in 
a steam cylinder connected to the turbine side of the throttle. 
valve governor, had been named, but that was a makeshift 
device, and did not get over the difficulty of excessive wear 
and tear on the commutatora and collecting brushes. He 
regretted that they had had no definite information given them ss 
to the effect of high superheat, and he would suggest that it would 
be highly interesting and useful if they could have a paper dealing 
with the economics of superheat, both with reference to steam-turbines 
and reciprocating engines, setting forth exactly at what point the 
advantages of superheating were nullified by the increased consump- 
tion of fuel to produce such superheat. It had been suggested that it 
was unfair to compare the steam consumption of the Sulzer-Kolben plant 
with the Parsons plant, inasmuch as the results in the latter were 
obtained by superheating 100deg. with a din. better vacuum, but he 
dontended that it was useful to compare results obtained in actual 
practice. It would be interesting to know why advantage was not 
taken in the Sulzer engine of the increased economy obtainable by 
superheating. Possibly it was not easy to improve the vacuum on 
the reciprocating plant, whereas one of the advantages of turbines was 
that no air was drawn into the condenser. A fertile cause of low 
vacuum in reciprocating plants was air leakage at the low-pressure 
piston rod and valve packings, and in such cases he found it of great 
advantage to waterseal the packings at the low-pressure end, especially 
in the case of engines with metallic packings. Recently in a 600-b. p. 
pu he had obtained by that means 2sin. increased vacuum in the 
condenser, 


TRADE NOTICES AND NOVELTIES. 


Are Lighting in the Suburbs. 


We draw attention to the new aro lighting of Kllburn, 
Harlesden, Hampstead, and Willesden, which has been carried 
out during the past year by the Gilbert Aro Lamp Company, 
Limited, of Chingford, for Mr. E. T. Ruthven-Murray, of 
Willesden, and Mr. G. H. Cottam, engineer to Hampstead, 
in which many of that company's most recent improvements 
and inventions have been made use of. The Hampstead lighting 
consists of lamps run in series off a constant potential of about 
1,800 volts, special machines being provided in the borough's 
alternating station to supply continuous current at this pressure. 
The Kilburn and Willesden lighting is carried out wlth lamps 
in series off à constant potential of 480 volts. All the lamps 
are interchangeable, and are fitted on similar posta, of which we 
give an illustration (Fig. 1). They are provided with Jowering 
gear, which is а speciality with the Gilbert Атс Lamp Company, 
and has been adopted on almost all the important work which 
that company have carried out for the past two years. The 
external appearance of this gear can be seen in Fig. 1, and it 
will be noticed that neatness and strength are combined in the 
design. It is mechanically very simple, uses very stouc double 
cord for suspension, which whilst adding immensely to the 
strength, at very slight expense, also avoids any twisting of the 
lamps and allows plain knife switch contacts to be used, which 
can be effectively and clearly insulated. When the lamp is 
in position it is supp'rted independently of the cord by 
special catches. The lamps used are of the Gilbert Arc Lamp 
Company's improved type. The feature of this lamp, which 
forms a departure from the usual practice, is the great power 
of the striking portion of the arc lamp mechanism. 1а 
other words, the lamps are able to open out the aro to a 
much larger extent than is usual, and with a very slight altera- 
tion in the electrical quantities. The advantage of this is 
proved by experience at Hampstead, where the engineers have 
ammeters in each of the series circuits. The uniformity of the 
ammeter readings is said to be very marked. These lamps are 
of the type which have previously been describedin our columns, 


containing 6ft. of carbon. Most of the pillars are fitted with 
two incandescent lamps, which are provided with unusually 
substantial cast-iron fittings, forming also a suitable reflector. 


Кто. 1.—A Gilbert Arc Lamp as used at Kilburn and Willesden. 


These incandescent lamps are controlled by ‘‘ Gilbert " patent 
automatic switches. We shall later give a separate detailed 
description of this switch, but shortly we may mention that it 


LL 


FIGS. 2 AND 3.—Complete Gear for the Base of Arc Lamp Posts as 
standardised by the Gilbert Arc Lamp Company. 


is a simple direct magnet switch, and its action is controlled at 
will, from a distance, by means of a catch, which takes a distinct 
time in accomplishing its motion, so that it engages or not, 
leaving the switch open or shut, in response to a short or 
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longer application of electrical energy to it. The whole is con- 
tained in a neat cast-iron box 8in. by 4in. by 4in., and can be 
seen in our illustration of the ‘‘post gear.” The box also 
contains double pole fuses and convenient terminals. 

The gear used by the company in the bases of the arc lamp- 
posts will also be of interest to engineers, as this class of gear 
is too often unsatisfactory. In the usual way the controlling 
arrangements are independently fixed inside the post, and are 

uite inaccessible. As will be seen from our illustration, the 
ilbert Arc Lamp Company build up a complete gear on one 
base-plate and insert it as a whole in the post base, where it is 


Fic. 4. -The Gilbert Arc Lamp Switch. 


secured by two bolts. The various units of the gear, which 
can be seen in Figs. 2 and 3, have been specially designed by 
the company with a view cf being used together. They are all 
mounted on porcelain bases so as to give a high insulation, and 
these are attached to a light iron frame. It is this iron frame 
which is fixed on to wood blocks in the post. 'The arc lamp 
resistances are kept a considerable distance away both from 
these wood blocks and the various cables. Any water of con- 
densation falling down the inside of the post is kept off the 
apparatus by an umbrella over the top of the gear. The first 


| : 
А 
| 
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i.e., switching on at the first position nine lamps out of ten, 
plus one substitutional resistance. In a few moments the tenth 
lamp can be put in in place of the resistance. This is always 
ueeful, and particularly so with such powerful and free-range 
sensitive lamps as the Gilbert. Of course, this switch will 
further act as a switch to cut the lamp out of circuit if required. 
The next porcelain base carries the automatic cut-out and strong 
terminals, capable of gripping and supporting ‘the leads. The 
chief features of the cut-out are the absence of any part likely 
to stick or jamb and its unusual power, enabling a stiff rabbing 
contact of bronze to be used having a definite self-cleaning rub, 
which the firm have found to be more satisfactory than any 
touching contacts of carbon or any special metal. The resist- 
ances are made of steel wire wound on the usual spiralled poroe- 
lain formers, care being taken to securely clamp them from 
end to end, so that there is no harm done should they crack 


from the heat. 
The Newton Lifeguard. 

Mr. D. Newton, of 27, Hart-street, Southport, has put on 
the market а new tramoar lifeguard, of which the following is 
an illustrated description. It was recently tried successfully on 
the Southport tramways. It consists of a drop platform hung 
on trunnions fastened to the pilot board of а car, with an fron 
framework covered by wire netting, or wood laths, the back end 
of the guard being turned up to prevent an obstacle from falling 
off over its rear. Underneath and close to the front edge, 
which is slightly depressed, there are steel rollers, one at each 
side of this front portion of the guard, which run upon the 
rails when the platform is down, and keep the centre of the 
edge from contact with the ground, the rear end of the guard 
being sufficiently weighted to keep the guard in a horizontal 
position. Attached to the pilot board are adjustable brackets 
which uphold this weighted end, and can be made to raise or 
lower the front edge of the guard as desired. The gate in front 
automaticallylowers the platform is struck by a body on the track, 
but it can also be lowered by the car driver by а foot-plunger, seen 
in the drawing. When the gate lowers the platform by means 
of the cams, seen in the drawing, it is locked by a pawl, and 
does not rise until this pawl has been released by the motor- 
man. The advantages claimed for the ‘‘ Newton” improved 
patent lifeguard are as follows: 'The platform or guard works 
loose on its pivots, and is retained in its position by counter- 
balancing weight only. The guard works both in conjunction 
with and independently of the gate, and is drawn down by the 
gate through the medium of the cam and lever. The guard is 
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TA 
The Newton Improved Lifeguard. 


apparatus, which will be seen below the winch, is the Gilbert 
automatic patent switch, described before, used for controlling 
the incandescent lamps by means of the arclampcircuit. Beneath 
that is a special switch (Fig. 4) carrying out all the operations 
required in an arc lamp-post. It is a turn switch, mounted on 
porcelain, provided with a quick break. The break is double- 
pole, and is capable of dealing with ease with 20 amperes at 
500 volts. The switch acts when necessary as a starting switch, 


utilising the compensating resistance as a steadying resistance— 


under direct control of the motorman, who can bring it down 
and return it to its position at will. The ratchet wheel and 
pawl arrangement, by which the gate and guard are locked. 
Last, but not least, there are no springs to get out of order. 
Major Druitt, an inspecting officer of the Board of Trade, has 
had this guard before him and tried the same, and approved of 
it subject to the Board of Trade requirements being carried 
out—viz., the placing of the drop platform or guard 2ft. бір. 
away from the gate, which has since been done. 
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LEGAL 


SPEED OF TRAMCARS. 


On Saturday the West London magistrate was further engaged in 
hearing the summonses against four drivers in the employment of the 
London United Electric Tramways Company for driving their cars at 
а 5 the limit of 10 miles an hour laid down in the Board 
of e regulations. The summonses were taken out at the instance 
of Mr. Moffatt Ford. 

Colonel Matthew H. Purcell, the officer nominated by the Board 
of Trade to make an independent test of the speed at which the West 
London cars could travel, now gave evidence. He stated that he 
posse an assistant at the generating stations, and Mr. Parker, of the 

ndon Athletic Club, took the times. For his experiments he 
measured off a distance of one farlong at Goldhawk-road. With a 
flying start the following were the times made by the cars. No. 272 : 
first trial, 343 seconds, equals 13:006 miles an hour; second trial, 
34i seconds, equals 12°93 miles an hour; third trial, 32 seconds, equals 
14-06 miles an hour. No. 75: first trial, 542 seconds, equals 15:08 
miles an hour ; second trial, 332 seconds, equals 13°37 miles an hour ; 
third trial, 56 seconds, equals 12} miles an hour. No. 60: first trial, 
35} seconds, equals 12°78 miles an hour; second trial, 36% seconde, 
equals 12-29 miles an hour. No. 175: first trial, 53: seconds, equals 
15:59 miles an hour; second trial, 50: seconde, equals 14:8 miles an 
hour. These results showed the highest speeds attained by these 
particular cars. Mr. Ford came up soon after the first test was taken, 
and said that unless the car was in exactly the same condition 
(number of passengers, etc.) it was no test at all. , Mr. Ford then 
withdrew. The statement that Mr. Ford was not admitted to the test 
was untrue. Witness also tested two cther cars that came along, and 
the fastest speed was 14:5 miles. Having ascertained the voltage 
power at the power station, he was of opinion that nothing was done 
to interfere with the test. He was not an expert. 

Mr. Edward J. Smith, an electrical engineer, who was at the 

wer station, said he did not think the system could have been 
interfered with. 

Mr. Clifton Robinson, the managing director, said he gave instruc- 
tions that the test was to take place under normal conditions. He 
denied that the cars could exceed 13 miles an hour. 

The Magistrate said his difficulty was that evidence had been given 
as to the s which was over the limit. 

Mr. Ford then obtained permission to call Colonel Crompton, who 
said that, seeing there was no instrument in the car he was in to test 
the speed, he advised Mr. Ford to withdraw. He had tested the cars 
on other occasions, and they had exceeded the speed stated. 

‚ Mr. Evershed, of Chiswick, was of opinion that after passing 
Young’s-corner on the day the tests were made the voltage was 
abnormally low, and the next day he communicated with Mr. Ford, 
mum 15 had not previously known. He judged by the speed and 
e lights. 
A furtner adjournment of the hearing was ordered. 


INTELLIGENCE. 


DISTRICT RAILWAY v. METROPOLITAN RAILWAY. 


On Tuesday in the King’s Bench Division, before Mr. Justice Wright, 
the Metropolitan District Railway юу brought an action against 
the Metropolitan Railway Oompany for a declaration that it was 
entitled to run over a certain piece of line affecting trains chiefly on 
the Inner Circle. For many years the two companies have run a joint 
service, and under an agreement the receipts derived from the traffic 
running between South Kensington and High-itreet, Kensington, 
stations are pooled. The District Company, however, claims the right 
to run over a piece of line and exchange its traffic from one line to the 
other at a junction just south of High.street Station, and divide 
accordingly. There had been previous contention, and the point at 
issue rested solely on the legal reading of documents. 

Mr. Cripps, K.C., for the District Company, said it was not deny- 


-ing the right of the Metropolitan Company to keep its trains on its 


own line as long as possible. That was the right of both companies, 
but the District Company did claim the right to use this particular 
piece of line which belonged to it. Asa matter of fact, what it now 
claimed to do was actually the method of working some years ago. 

Mr. Robson, K.C., for the Metropolitan Company, pointed out that 
the piece of line in question was not sanctioned by Parliament, and it 
was clear this piece of line was not considered when parliamentary 
permission was given for the construction of the Inner Circle for a 
‘continuous working with the other portions of the line to the 
advantage of the public. What the District Oompany now asked for 
was rather а '' discontinuous working of the line, 

His Lordship reserved judgment. 


DEFINITION OF A WORKMAN. 


Át the Leeds Police Court on the 29th ult., the Stipendary was 
called upon to define “а workman” in а case in which an estate 
agent's clerk named William Asquith was summoned for declining to 
pay the proper tram fare. 

It was stated that on the evening of Oct. 1 the defendant travelled 
оп a Stanningley car, and refused to pay more than ld., the work. 
man’s fare. The conductor issued him a ticket under protest, and the 
defendant had since declined to pay the excees tare of 2d. 

The defendant's reply to this was that the Corporation's by-laws 
provided that artisans, mechanics, and daily labourers might travel 
between certain hours at reduced fares, and he claimed that being in 
receipt of a weekly wage he wasa daily labourer. Asquith added that 
since the date in question he had travelled at the reduced fare without 
апу interference from conductors or inspectors, 


soiled hands he should consider him a labourer. 
were given to understand was the definition in By-law 11 in their rules. 


17th inst. 


bull, Tynemouth Electricity Works, North Shields. 
ment in last issue. 


The Stipendiary observed that in his opinion all this diffioulty had 


arisen owing to non-compliance with the Act of Parliament, which 


rovided not that workmen иш ride on any cars between certain 
ours at reduced fares, but that the authorities should run cars 


specially for the purpose of conveying workmen. 


In reply to the Magistrate, the Conductor said that if a man had 
That was what they 


The Stipendiary (to the defendant): I understand thst if you 
were working with your hands and making £4 a week you would le 


allowed to travel fora penny, but if you are a clerk earning 23s. a 
week you must not so travel. 


Eventually his Worship said he would take time to consider the 


question, and adjourned the case sine die, 


FERRANTI LIMITED. 


Tuesday night's London Cazelte contained a notification that я 
petition for the winding-up of Ferranti Limited has been presented in 
the High Court by a creditor, and that the same will be heard on the 


PERSONAL. 


ood Hotel, Newcastle- 


A smoking concert was held at the Collin 
ames Parmley Grahan:. 


on-Tyne, on Saturday, in honour of Mr. 
who has just terminated his service of 15 years with J. H. Holmes 
and Co., as one of their commercial staff, to take up an important 
agency for the North of England for electrical and mechanical appa. 
ratusand materials. On behalf of the officials and staff, the secretary, 
Mr. Allen Orowe, presented Mr. Graham with a roll-top desk, and bo 
was also the recipient of a handsome silver tea service from the firm. 

Mr. O. F. Coldwell has been appointed electrical engineer to the 
Honley Urban District Council 

Subject to his passing a satisfactory medica] examination, Mr. A. L. 
Coventry Fell has been appointed chief officer of tramways at а sala) у 
of £1,500 a year with retiring allowance, and on condition to give his 
whole time to the duties of his office. 

On Thursday evening the general manager, Mr. W. Binns, on behalf 
of the staff of the tramways department, presented Mr. Robert J. 
Fardell, chief clerk of the tramways department, with a handsome 
leather travelling bag, fitted with toilet acccssories, as a token of their 
esteem and good wishes on the occasion of his marriage. 

The Rowley Regis District Council have appointed Mr. Evan», 
engineer to the British Electric Traction Oompany, as the engineer for 
the Council for the purpose of superintending the construction of th, 
1 new tramway from Old Hill.to Blackheath. 

т. Н. England, who for the past 24 years has been general 
manager of the municipal tramways at Sunderland, has resigned, 
having been appointed general manager for the Yorkshire Tramways 
Construction Syndicate, which proposes to establish an extensive 
system of electric tramways in Leeds, Wakefield, and West Riding 
districts. Tho Sunderland Tramways Committee had been prepare. 
to recommend that Mr. England’s salary be advanced by £100 a year 
till £700 was reached, but he is going to receive £700 per annum ut 
once, rising to £900, with a five yeara’ engagement. 

The Norwich Electric Tramways Oompany have reappointed Mr. 
George Moore Chamberlin, of Norwich, to be one of the directors of 
the company. 

We are informed that Mr. H. Smethurst, having terminated his 
engagement with Messrs. Wheatley Kirk, Price, and Oo., London, 
after 18 years' service with the firm as chief of the staff, has commenced 
business as valuer, otc., to the engineering and allied trades under tle 
style of Н. Smethurst and Oo., at 37, Ommaney-road, New Oross, 
S.E. Prior to his connection with Messrs. Wheatley Kirk, Price, 
and Co., Mr. Smethurst was a pupil of William Galloway, jun., 
Manchester, afterwards draughtsman and assistant to Mr. R. Heber 
Radford, consulting engineer and valuer, Sheffield ; science and ait 
master, Sheffield, under the Science and Art Department ; first-class 
certificate in iron manufacture, Oity and Guilds of London; and 
chief draughtsman and demonstrator to the Institution of Mechanical 
Engineers, London, 8. W. 


APPOINTMENTS VACANT. 


Improvers at high-tension alternating station, London. See 
advertisement issue of 23rd ult. 


Advertisement Assistant, London County Council. Spe 
tions, by 10 a.m. on Nov. 16, to County Hall, Spring-gardens, S. W. 


Engineering Assistants (2), London County Oouncil, with 
good experience in the design aud construction of the permanent way 
and general arrangement of electric tramways on the ccnduit system 
(if possible) and on the overhead system. Salaries up to £7 a week. 
Applications tu Clerk of the Oouncil, County Hall, Spring-gardens, 
5. W., by 10 a.m. on Nov. 10. 


Improver, Perth Corporation Electricity Works. 
wages, 128. per week. See advertisement in last issue. 


Jointer, Erith Corporation, £2. 5s. per week. Also Mr. O. Turn- 
See advertise- 


Commencing 


Lecturer in Engineering, technical schools, Rotherham. Salary 
£120 per annum, Nov. 10. Sec advertisement. ; 


Shift Engineer, Tunbridge Wells, £100 per annum. 
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COMPANIES’ MEETINGS AND REPORTS, 


WESTERN TELEGRAPH. 


The DAT general meeting of the shareholders in this Com 
was held at River Plate House, E.C., on Wednesday, Sir John Wolfe 
Barry, K C.B., presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our last issue), said it indicated a steady and satisfactory 
business. The m fand amounted to £213,000, while that for 
the corresponding half-year of 1902 had been £196,500, so that a satis- 
fac increase of £16,500 was shown. A large . of the 
improvement was due to an inoreased business with the River Plate. 
The dividends on investments in other telegraph companies showed a 
small decrease of £800. Repairs to cables and expenses of ships were 
comparatively small during the corresponding half-year of 1902, so that 
for the half-year under review there was an increase of £11,000. The 
Company had lately bought a small steamer, which was being very 
usefully employed in South America. The revenue to date for the 
current half-year was not quite so satisfactory as for the corresponding 
portion of 1902. The decrease was not serious, but there were no 
signs of an increase. That was due to a falling off in the inter-South 
American receipts. The Oompany had to compete with the Govern- 
ments, and had to do the best it could. On the other side of the 
accounts, he was happy to say the expenses and repairs to cables were 
below the average. Ав he had said on former occasions, the revenue 
depended on the trade of the countries served, and on the cost of the 
repairs to cables. On the whole, he could congratulate the share- 
holders on what was a satisfactory but uneventfal report. 

The motion was adopted. 


BRITISH ALUMINIUM. 


An extraordinary general meeting of this Company was held at 
Winchester House, E. O., on Wednesday, for the purpose of passing 
& resolution for the reduction of the capital Кош £400,000 to 
£310,000 by cancelling £9 per share upon each of the 100,000 issued 
ordinary shares. Mr. J. D. Bonner presided. 

The Chairman ваїй that the resolution only provided for the 
writing down of the capital by the minimum amount that anyone 
could have anticipated after the result of Mr. Harmood Banner’s 
investigation into the affairs of the Company in 1902 became known. 
Ne doubt there were many shareholders who considered that the 
directors’ pro were not of a sufficiently drastic character, 
poal y as the goodwill still figured in the accounts at {һе sum 
of £100,000, and as the large stock of aluminium was not valued 
on basis as the present cost of production 
rendered desirable. Some time ago the directors would not have 
been dis to regard the pro now made as sufficient, but, 
though the result of the last years trading was insufficient by about 
£3,400 to meet the interest on the debenture stock, the circumstances 
of the Oompany had so much improved that they considered at the 
present time the course s ted was & satisfactory one. The directors 
would not have decided to leave £13,000 to be provided out of revonue 
if they had not felt that the Oompany was at last on the eve of earn- 
ing profits sufficiently substantial to enable that sum to be provided 
out of profits without unduly delaying the liquidation of arrears on 
the A" preference shares, 

The resolution was carried. 


зо conservative а 


MONTE VIDEO TELEPHONE. 


The ordinary general meeting of the shareholders in this Company 
was held on the 29th ult. at Winchester House, E.C., Mr. Frank W. 
Jones presiding 

The Chairman, in submitting the usua] motion for the adoption of 
the report (vide issue of 25га ult.), said that the t year had been 
one of continued progress, апа the prospeots for the future were satis 
factory. The feature of the year had been the acquisition of the 
telephone system known аз La Hispano Uruguaya. The Company had 
had a working agreement with the concern for a number of years, and 
had also been in negotiation for several years to acquire it. The 
propert had been taken over on a fairly paying basis, and it was 

ecidedly useful in regard to the Company’s business in Monte Video. 
A general improvement was manifest in Uruguay, particularly in 
Monte Video, and it was hoped that a settled condition of affairs had 
been reached. The item sundry creditors” in the balance-sheet 
stood at a high figure, but a portion of the amount to be paid for the 
system acquired was included. The value of the securities, taking the 
latest Stock Exchange prices, was 10 per cent. more than the amount 
shown in the balance-sheet. The directors had been fortunate enough 
to arrange for the expenditure for the year without issuing new capital. 
Continued expenditure, however, would be n , and in time a 
debenture issue would have to be made, but uutil it was necessary the 
expenditure would be kept within the bounds of the reserve. 

he report was adopted. 


BRITISH COLUMBIA ELECTRIC. 


The annual meeting of the shareholders in this Company was held 
at Winchester House on the 30th ult., Mr. G. P. Norton presiding. 

The Chairman, in moving the adoption of the report (which 
appeared in our issue for the 25га ult.), characterised it as one of a 
thoroughly progressive character. The Company showed а highly 
satisfactory development of the business in all directions. In December 
uext, when they hoped to have the advantage of the partial utilisation 


of the water-power installation, they had every reason to hope their 
progress would then be even more rapid than hitherto. From all the 
evidence they received from British Columbia they might safely assume 
that the undertaking of this Company would continue to develop and 
expand for many years to come. It would in all probability grow into 
а great business of considerable magnitude, and this would mean constant 
addition to the expenditure on capital outlay. In oonfirmation of 
those views he mentioned that since the close of the financial year the 
earnings for the three months to Sept. 30 last showed an increase 
of £3,647 over the corresponding period of last year. The under- 
taking had thus become thoroughly well established upon a strong and 
permanent basis, both financially and as a steady dividend-earning 
enterprise, and as an institution supplying public needs and rendering 
services indispensable to the comfort and prosperity of the people. 
The Bosrd believed they had an organisation in British Columbia 
which it would be difficult to improve, and their reports, both as to 
the general enquipment of the railway and the lighting plant, were 
of a highly satisfactory character. Не direoted attention to the pro- 
posed issue of £45.000 Vancouver Power Company debentures, which 
would be offered to the stockholders of this Company probably iu 
December next. The directors considered there bonds an excellent 
investment, and they would first be offered to existing stockholders. 
Mr. E. L. Evan-Thomas seconded the motion, which was carried. 


CAPE ELECTRIC TRAMWAYS. 


The report of the directors for the year ended June 30 last states 
that the profit and loss account, after provision for debenture interest 
and redemption of debentures, shows a net credit balance of £66,372, 
whicb, added to the balance of £14,540 brought forward from last year, 
makes a gross total profit of £80,912. Dividends amounting to 15 per 
cent. have been paid. The directors have also placed to the credit of 
reserve fund the sum of £8,000. These several sums aggregate a gross 
total of £80,000, and leave a balance of profit of £912 to be carried 
forward. The result of the year’s transactions shows that the traffic 
on the tramway systems in South Africa has maintained itself at 
the high level of previoue years. On the other hand, expendi- 
ture and maintenance have, owing to a variety of causes, shown 
& large increass over 1902, reducing the profit by about £15,000. 
Improvements and additions to the car-shed and power-house, 
with additional machinery in Cape Town, have at last been 
completed. The total cost of these new works has amounted to 
£84,919, which has exceeded the original estimate by £30,000; this 
increased expenditure is mainly due to th» enhanced prices for all 
Jabour and material which obtained during the unsettled period of the 
war and immediately following the conclusion of e, The reserve 
fund, which has now reached a total of £137,000, has met this expendi- 
ture, and consequently it has not been found necessary to raise further 
capital. The Port Elizabeth system also has not escaped increased 
expenditure, owing to the general rises in values and scarcity of labour 
belos referred to. although these causes were not felt so acutely as in 
Cape Town. On Jan. 1, 1903, the directors leased from the Oape Town 
Consolidated Tramways and Land Company their Camps Bay tramline, 
to work the same for a period of three years, with an option of pur- 
chase at the expiration of the lease. The first six months’ working by 
this company has shown a loss of £3,284, caused by the exceptionally 
bad weather preva:ent in Cape Town during the greater part of this 
period. The direotors anticipate, however, a satisfactory improvement 
on these figures as development progresses on the townships projected 
on the estates of the Oape Town Consolidated Tramways and Land 
Company at Camps Bay and Oranjezicht. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Whitehaven.—The Guardians require tenders for the lighting of 
their iufirmary. Tenders by Nov. 18. 


Dublin.—The Corporation invite tenders for carbons, 
5 p.m. on 14th inst. See advertisement. 


Bermondsey.—The Borough Council invite tenders for cables, arc 
lamp standarde, and accessories, by Nov. 9. 


Hornsey.—The District Council invite tenders for one 300-kw. 
steam dynamo to be delivered in October, 1904, and another in 
March, 1905. 

Dudley.—The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. 

Windsor.—The Town Council invite tenders for the supply of 
electricity or gas for the purpose ot publie lighting throughout the 
district for a period of five years. 


Wood Green. The Urban District Council invite tenders for tlic 
erection of a power station and the buildings in connection with the 
Council's electric lighting scheme. 


Rangoon.—The Municipal Committee have decided to call for 
amended tenders for the electric lighting of the town on а continuous- 
current system. Five tenders were received for the first call. 


Wisby (#weden).— Tenders are invited for a private and public 
electricity supply estimated to cost 180,000 kroner. Particulars may 
be obtained from the Director of the Draetselkammaren at the above 
place. 

Wakefield. —The City Council invite tenders for the supply and 
erection of one 400-kw. two-phase generator, comprising engine, 
alternator, exciter, and accessories, Tenders by Nov. 7, See adver: 
tisement in last issue. 


Tenders by 
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Kilmarnock.—The Oorporation invite „tenders for the supply 
delivery, and erection of three Lancashire boilers, engines and 
dynamoe, overhead hand travelling crane, storage battery, and 
switchboard, by Nov. 18. ` 


Christchurch (New Zealand).—Tenders are invited for the com- 
plete installation of electrical tramways, other than buildings. е 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-street, S. W. See advertisement. 


| —The Electricity and Tramways Committee invite offers 
for various plant. Particulars oan be obtained from the borough elec- 
trical and tramway engineer, Mr. Oharles Furness, West Oaroline- 
street, Blackpool. See advertisement in last issue. 


Glasgow.—The Scottish Office of the May-Oatway Fire Appliances, 

Limited, invite tenders for the wiring of various installations. Full 

culars from the Managing Director, 49, Queen-street, Glasgow. 
enders by Nov. 7. See advertisement in last issue. 


Sydney (N.B.W.).—As will be seen from advertisement columns, 
tenders are asked for the supply of contiouous and alternating current 
meters. Specifications, conditions, and forms of tender are obtain«ble 
from Messrs. Preece and Cardew, 8, Queen Anne's-gate, S. W. 


Dartford.—The Metropolitan Asylums Board invite tenders for 
installing a complete system of telephones at the Darenth Asylum, 
Dartford, Kent. Specifications, etc., may be obtained at the office of 
the Board, Embankment, E.C. Tenders by 10 a.m. on Nov. 17. 


Todmorden.—The Corporation invite tenders for one Lancashire 
boiler, two steam dynamos and balancer booster, two feed pumps and 
one injector, economiser, surface or jet condenser, switchboard and 
nstruments, storage battery, cable work, and overhead hand crane. 


Shanghai.—The French Colony propose to instal motor-propelled 


Tenders may be sent by Oct. 31, 1905, to Secrétariat de 
itó Fraugaise de Shanghai. Partieulars may be obtained 
ce National du Commerce Extér eur, Rue Feydeau, 3, 


tramwa 
la Munbsij 
from l'O 
Paris. 

Blackadon (Devon)—The Corporation invite tenders for fitting 
up an electric light installation at the borough asylum. Specifica- 
tions, etc., may be obtained from Mr. E. С. Okell, borough electrical 
engineer, Electricity Works, Prince Rock, Plymouth. 
Nov. 14. 

Barrow-in-Furness.—The Corporation invite tenders for the 
completion of the electric lighting installation at Hawcoat and Walne 
police stations and the pig slaughtering hall and lairage at the public 
abattoirs. Further particulars may be obtained from the Borough 
Engineer. 

Swindon (Wilts)--The Corporation invite tenders for complete 
traction switchboard cables, eto. Specifications, etc., may be obtained 
from Messrs. Lacey and Sillar, 78, King-street, Manchester, and 
2, Queen Anne's-gate, Westminster. Tenders by Nov. 25. Вее 
advertisement 


Russia.—The Russian Minister of the Interior has sanctioned a 
plan for the reconstruction of three lines of municipal tramways— 
namely, those in Newsky, Sadovaia, and Wassiliostrow districts. 
Each car is to provide for two classes of travellers, and will accommo- 
date 52 persons. 


Brighton.—The Council invite tenders for six water-tube boilers ; 
a system of steani, exhaust, feed, blow-off, and suction pipes; and 
cast-iron storage tanks. Spec'fications, etc., may be obtained from 
Mr. Francis J. Tillstone, Town Hall, Brighton. Tendera by Dec. 7. 
See advertisement. 


Kilmarnock. Тһе Corporation invite tenders for three Lancashire 
boilers, engines and dynamos, overhead hand travelling crane, storage 
battery, switchboard. Specifications, etc., can be obtained on and 
after 12th inst. from the Town Clerk. Tenders must be delivered at 
the Town Clerk's Office by Nov. 18. 


Culiacan (Moexioo).—Tenders are invited for lighting the town b 
electricity; 60 arc lamps of 1,200 c. p. and 110 incandescents of 50, 30, 
and 16 c.p. will be required. Propositions will be received by letter 
until Dec. 51 in the Secretaria del Ayuntamiento, Culiacan, where 
further information may be obtained. 


Edinburgh.—The Lord Provost, Magistrates, and Council invite 
tenders for the wiring and fittings for the electric lighting installation 
at Gayfield-square police station. Specifications, etc., can be obtained 
at the office of the Resident Electrical Engineer, Dewar-place, Edin- 
burgh: Tenders by 10 a.m. on 21st inst. 


Blackpool.—The Electricity and Tramways Oommittee invite 
tenders for one new 450-kw. traction set (vertical шие риш 
engine and шон generator). Specification may be obtained 
from Mr. Obarles Furness, borough electrical and tramways engineer, 
Electricity Works, Blackpool. ‘Tenders by Nov. 14. 


Hornsey.—The Urban District Council invite tenders for the supply 
of meters, indicators, and consumers' fuse boxes. Specifications, etc., 
may be obtained on application to Mr. Norman Staniland, Electricity 
Works, Tottenham-lane, Hornsey. Tenders by 4 p m. on Nov. 30 to 
-Mr. F. D. Askey, clerk, 99, Southwood-lane, Highgate, N. 


Handforth (near Manchester)— The Guardians of Chorlton- 
upon-Medlock Union invite tenders for an electric motor for the new 
laundry at Styal она Homes, Handforth, near Manchester. Speci- 
fications, ete., can be obtained from the consulting electrical engineer, 
Мт. С. R. Peers, A. M. I. E. E., 16, John Dalton-street, Manchester. 


Swindon.—The о se invite tenders for the supply, delivery. 
and erection of steel poles, overhead line section boxes, arc lamps, and 
accessories. Specifications, etc., may be obtained from Messrs. Lacey 
and Sillar, 78, King-street, Manchester, and 2, Queen Anne’s-gate, 
Westminster. Tenders by Nov, 16. See advertisement in last issue. 


enders by 


Radcliffe (Lanos.).—The Urban District Council invite tenders 
for the supply of the pitch and oil required in the construction of the 
tramways in the district. Specifications, eto., may be obtained on 
application to Mr. W. L. Rothwell, engineer, at the Council Offices. 

enders to Mr. 8. Mills, clerk, Council's Offices, Radcliffe, by Nov. 14. 


Chichester.—Tenders are invited for the installation of a system of 
electrical water-level indicators and recorder and telephones. Specifi- 
cations may be seen and bills of quantities obtained at the office of 
the city surveyor and waterworke engineer, Mr. I. Pym-Jones, Lion- 
street, Chichester. Tenders by Nov. 6. See advertisement in last 
issue. 

Radoliffe.—The Council invite tenders for the supply and comple- 
tion of (Contract No. 12) lighting and traction switchboard and acoes- 
sories; (14) rsil bonds. Specifications may be obtained from Messrs. 
Lacey and Sillar, 2, Queen Anne's-gate, Westminster, and 78, King- 
street, Manchester. Tenders by Nov. 14. See advertisement in last 
issue. 

Beckenham.—The Urban District Council invite tenders for the 
electric wiring of houses in their district under a free wiring scheme. 
Specifications, etc., may be obtained from the consulting engineer, 
Mr. Reginald P. Wilson, 66, Victoria-street, Westminster, or 
Mr. John A. Angell. surveyor, Council Otfices, Beckenham. Tenders 
by 4 p.m. on Nov. 9. 


Wednesbury. -The Corporation invite tenders for the electric 
wiring and fittings for the town hall, municipal offices, art gallery, 
public baths, public library, and electricity sub-statlon. Specification, 
etc., may be obtained at the offices of Mr. F. J. Warden-Stevens, 
A. M. I. M E., A. M. I. E. E., 34, Victoria-street, Westminster, London, 
8. W. Tenders by noon on Nov. 20. 


Harrogate.—The Corporation Electricity Department invite 
tenders for the supply and part luying of two high-tension concentric, 
peper-insulated, lead-covered trunk mains from the electricity 
works to tbe town. Sprc'tication may be oblained from Mr. Geo. 
Wilkinson, M.I.M.E., M. I. E. E., engineer-in-chief, Corporation Elec- 
tricity Department, 33, Swan- road, Harrogate. Tenders by Nov. 16. 


Sydney (New South Wales) — Tenders will be received at the 
office of the Deputy Postmaster -Ueneral, 1 New South Wales, 
up to 2.30 p.m. on Deo. 30, for the supply and delivery at the depart - 
mental stores, Sydney, of telegraph, telephone, and electric light 
material, Specifications, etc., may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. 


Wednesbury.—The Oorporation invite tenders for the electric 
wiring and fittings for the following public buildings: town hall, 
municipal offices, art gallery, public baths, public library, and elec- 
ш sub-station. 5 etc., may be obtained between 
2 and 5 p.m. on and after the 23rd inst. at the offices of Mr. F. J. 
Warden- Stevens, A. M. I. M. E., A. M. I. E. E., consulting engineer, 34, 
Viotoria-street, Westminster. Tenders by 12 noon on Nov. 20. 


Manchester. Тһе Oommissioners of Н.М. Works and Public 
Buildings invite tendera for erection of a telephone exchange and engi- 
neer's office and store at Quay-street, Manchester. Specifications, etc., 
may be seen аі Н.М, Office of Works, New Bridge-street, Manchester. 
Forms of tender may be obtained at Н M. Office of Works, ete., 
Storey's-gate, 8 W. "Tenders before 12 noon on Nov. 11 to the 
Secretary, Н.М. Office of Works, etc., Storey's-gate, London, S. W. 


Harrismith (South Africa).—The Town Council invite tenders 
for the supply, f.o.b. British port, of the galvanised iron buildin 
required for a small electricity generating station. Drawings, specifi- 
cations, etc., may be seen at the offices of, or obtained from, the 
Council's consulting engineers, Messrs. Mordey and Dawbarn, 82, 
Victoria-street, Westminster, S.W. Tenders te Messrs. Webster 
Steel, and Oo., 6, East India-avenue, Leadenhall-street, E.C., by noon 
on Nov. 9. 

Derby.—The Directors of the Midland Railway Company invite 
tenders for the supply of stores for 12 months from Jan. 1, 1904, in- 
cluding telegraph instruments, telegraph stay rods, bolts, insulators, 
eto., telegraph and signal wire. Samples may be seen at the General 
Stores Department, Derby, on and after Nov. 2, between the hours of 
10 a.m. and 4 p.m. (Saturday, 10a.m. and 1 p.m.) Forms of tender 
on application to Mr. Alfred Derry, stores saperintendent, Derby. 
Tenders to the General Stores Committee, Midland Railway, Derby, 
by 9 a. m. on Tuesday, Nov. 10. 


Colombo (Ceylon). Тһе Government of Ceylon invite proposals 
from persons willing to enter into a contract for the supply of elec- 
trical energy to the various offices, buildings, and premises of the 
Government, within the Municipality of Colombo, for а térm of years 
commencing on or about Aug. 1, 1905. Proposals must be delivered 
at the office of the Colonial Secretary, Colombo, by Dec. 1. The 
Ceylon Government Cazette containing above notice may be seen on 
application ut the Commercial Intelligence Branch of the Board of 

e, 60, Parliament-street, 3. W, 


RESULTS OF TENDERS. 


Hull.—It is reported that the Ericcson Bell Telephone Company 
are to supply the municipal telephone instruments. 


Nelson. A tender for the supply and erection of а 400-kw. engine 
and dynamo by Messrs. Bruce Peebles and Co., of Edinburgh, 
heen accepted. 

Arbroath.—The Council have accepted the tender of the Empire 
Electric Light and Power Company, Limited, for the lighting of the 
town by electricity. | 

Brierley Hill.—The Urban District Oouncil have accepted the 
tender of Mr. John Williams for supplying electric light wiring, etc., 
at the new technical school, his price being 265, 12s, 


100 


Bridgend.—The Guardians have accepted the tender of Singer and 
Brown, Bridgend, Glam., at £148. 16s., for wiring in connection with 
the installation of electric light at the workhouse, Bridgend. 

Wood Green.—The Urbin District Council have accepted the 
tender of Henley's Telegraph Works, at £7,678. 2s. 5d., for elec- 
tricity supply works in connection with the Council's electric lighting 
scheme. 


Shoreditch.—The Borough Council have accepted the tender of 


F. Willmott, Ilford. at £1,120. for pulling down апа rebuilding 
5, Hoxton-square, N., to be used as stores for the electricity 
department. l | 

Holyhead.—The Urban District Council have accepted the tender 
of the Alphons Custodis Ohimuey Construction Company, Limited, 
119, Victoria-street, 8.W., at £617, for erection of a chimney shaft in 
connectiomwith their proposed destructor aud electricity works. 

Dewsbury.—The Council have accepted the following tenders : 
British Schuckert Company, London, for the supply to the electricity 
works of three automatic cut-outs aud slate panel ; Messrs. Crompton 
and Co., of London, for the supply of a new arm sture for the 50-kw. 
engine : and Messrs. William Beott and Sons, of Dewsbury, for the 
setting of the new boiler at the electricity works. 

Swindon.—The Corporation have accepted the tender of J. G. 
White and Co.. 224, College-hill, Cannon-strect, London, at 
£24,675. 6s. 4d., for the supply, delivery, and laying of all the rails, 
points, crossings, aud accessories for the permanent way of the Сог. 
poration’s tramways, and all material and labour for the construction 
of the underbed and for the paving of the tramways. 


London.—The Highways Committee of the London County Council 
have received the following tenders for the supply of four 5,000-h p. 
engines, required for the electricity generating station now being 
established at Greenwich in connection with the electrical working of 
the Council’s tramways : | 


Fullerton, Hodgart, and Barclay, Limited, Paisley 


(incomplete) .................................... . 236.817 0 0 
Maschinenfabrik Buckau Aktien- Gesellschaft, Magde- 

burg (not to specification) ................................. 58,871 3 0 
Oole, Marchent, and Morley, Limited, Bradford ...... 84,921 10 0 
Wallsend Slipway and Engineering Oompany, 

Limited, Wallsend-on-Tyne (German steel) . 88,525 0 0 
Ditto (English steel) ............................. NEM 92,525 0 0 
A. Borsig, Berlin (incomplete) .............................. 92,995 O 0 
Davey, Paxman, and Co., Limited, Colchester 96,6 0 0 
J. Musgrave and Sons, Limited, Bolton ............ ..... 96,713 0 O0 
Ferranti Limited, Hollinwood, Lanes. ...... mt ; 0 0 
Allis-Chalmers Company, London ................... ... 99,750 0 0 
Yates and Thom, Blackburn q . ОРАТ 100,680 0 0 
Aktieselskabet Burmeister and Wains, Copenhagen... 105,683 0 0 
Gourlay Bros, and Co., Dundee  ...................... yer 7,168 0 0 
D. Stewart and Co. (1902), Limited, Glasgow ........ . 109,068 0 0 
Ditto (alternative) ллы 8 105,492 0 0 
Willans and Robinson, Limited, Rugby .... 131,857 0 0 


The tender of J. Musgrave and Sons has been accepted, with the 
following sub-contractors: J. Brown and Co., Sheffield, heavy 
forgings; J, Webb and Oo., Bury, light forgings; W. Jessop and 
Sons, Bhofiicld, steel castings. The report of the committec on these 
tenders appears in another column. The Oouncil nave accepted the 
offer of Меезгз. F. J. Ooleby and Co. to continue to maintain until 
Dec. 31, 1905, the electric bells belonging to the fire brigade, and the 
telephone installation at the chief station, on the same terms and con- 
ditions as are contained in the existing contract with the firm—viz., 
at the rate of £315 per annum, in addition to certain stipulated small 
amounts for additional bells fixed from time to time. 


BUSINESS NOTES. 


TRACTION. 


St. Annes.—Plans have been approved for a new tram shed. 

Aberdeen —The Tramways Committee are adopting, by way of 
experiment, the Thermit process of welding rails. 

Luton.—The Corporation have decided to apply for a provisional 
order for laying down a system of electric tramways in the borough. 

Devonport. — The tramway extensions from St. Budeaux to 
Salthouse Passage, and from Milehouse to Tor-lane, were opened on 
Saturday. 

Rowley Regis.—The Urban District Council are raising a loan 
of £21,000 for the construction of tramways from Old Hill to 
Blackheath. К. ' 

Altrincham.—4A special meeting of the Urban District Council has 
decided to apply for & provisional order for the construction of tramways 
in the district. 

Chobham.—The Parish Council have approved the plans of the 
light railway proposed to be constructed by the West Батар Light 
Railway Company. 

Dalton-in-Furness.—The British Electric Traction Company have 
been requested by the Urban District Council to extend their tramways 
from Barrow to Dalton. 

Dunfermline.—It is proposed to construct a tramway between 
Dunfermline and Rosyth, the new naval base on the Firth of Forth, 
the distance being four miles. 

King’s Norton.—The District Oouncil on Wednesday decided to 
borrow £30,000 for the purpose of the King's Norton and Northfield 
Urban District Tramways Aot. 


to adopt the С.В. system of electric traction for the pro 


station to the harbour. 
Corporation in the matter. 


recommendation urging the Wolverhampton Tramways Оо 


Belfast.—A proposal has been launched for an electric tramway 
between this city and Barfgor, about 12 miles away on the sea coast. 


| Bangor is а fashionable watering-place. 


St. Kilda,—After some discussion at the last Council meeting it 
was resolved to approve of the amended order in Council in relation to 
the construction of electric tramways in the borough. 


Portmadoo.—An electric railway is projected from Portmadec 
through the Gwynant Pass on through Bettws-y-coed to Oorwen. 
Engineers аге at present engaged in surveying the land. 


Accrington.—The tramways company have submitted an offer to 
the Corporation by which they propose to electrically equip their lines 
provided they are not disturbed for a period of seven years. 


Hull.—The city engineer has been authorised to proceed with the 
laying of the tramway in Clarence-street continuation from Great 
Union-street to Holderness-road, and with the paving of the street. 


Cleokheaton.— The matter regarding the alleged failure of the 
British Electric Traction Company to construct the proposed tramway 
in the Westgate district was referred to the Council's solicitors at the 
last meeting. 

Gloucester. —The oiy Council have decided to advertise for a 
general manager at a salary of £300 per annum, rising by snnual 
increments of £25 to £450, to supervise the construction of the 
proposed light railways. 

Kingsbridge.—On the subject of the proposed light railway, the 
clerk at the last meeting of the District Council said he was in a posi- 
tion to say that if the order was obtained, all the money was ready to 


be subscribed —.c., £300,000 


Litherland.—At the monthly meeting of the District Council 
reference was made to the opening of the Litherland tramway route. 
It was stated that everything was in readiness to be inspected, and in 
a short time the line would be opened. 


Southampton.—Hiving made a further inspection of the curves at 


the top of Four Posts-hill and at the Stag Gates, the Tramways Com- 


mittee recommend that tenders be invite for a new section of rails, 


with zin. lip, for use at curves through ut the tramway route. 


Salford.—The Town Council have adopted a recommendation of 
the Tramways Oommittee to apply for sanction to borrow £3,417 to 


cover the cost of the overhead equipment of the tramways in Middle- 


ton-road from the Manchester boundary at Cheetham Hill to the 
Middleton boundary. 

Folkestone.—A special meeting of the Town Council has decided 
tram- 
ways from Oheriton-road boundary to central station and from central 
An expert is to be engaged to advise the 

The estimated cost is £50,000. 


Heath Town.—On Wednesday the Urban District Council approved 
mmittee to 
complete the tramlines to Heath Town at the earliest possible date ; 
and that they be asked if they would pave the road opposite the 
public buildings with wood blocks, on the condition that Heath Town 
paid half the cost. 


Tramoar Brakes —In reference to the Westinghouse magnetic 


brake, we are informed that the large addition recently erected by 


the Westinghouse Air-Brake Company, Wilmerding, for the magnetic 


brake department has been worked to the utmost extent, and the 


plant is now about to be enlarged, having been found inadequate 
for the requirements. 


Darwen.—In reply to questions at the last meeting of the Town 
Council, the Chairman of the Tramways Committee said that enquiries 
had been made, and it was ascertained that only four tramways depart- 
ments in the whole of the United Kingdom reported favourably on the 
issuing of season tickets. The Darwen committee therefore could not 
see their way to institute the system. . 

Lincoln.—The Board of Trade have appointed an arbitrator to fix 
the price to be paid for the tramways undertaking by the Corporation, 
who have decided to purchase the system as a prelude to adopting 
electric traction. The Oorporation offered the company about three- 
fourths of the paid-up capital, and this the directors refused. The 
arbitrator is Colonel Sir Colin Scott-Moncrieff, 

Walsall—On Thursday last week a trial car was run over that 
portion of the Corporation tramways which has been newly laid. The 
system is now quite ready for the Board of Trade inspection, which 
will probably be held in about a week's time, and everything will then 
be in order for the Corporation to commence the working of the trams 
on the date which has been already fixed—Jan. 1. 


Kirkoaldy.—The Corporation tramways continue to show successful 
results, but the proposal to increase the number of Id. stages is 
being warmly discussed. The extended route is expeoted to come into 
operation about four weeks hence. Аз a result of the extension of the 
system a large addition to the car-sheds has been decided upon, for 
which Mr. Masterton has been instructed to prepare plans. 


Batley.—Last week two sections of the Corporation electric tram- 
ways (leased to the British Electric Traction Company) were opened 
for public service. They are the Healey and Moant Pleasant routes, 
both starting near the centre of the town, and connecting with the 
company's Dewsbury and Spen Valley tramway. The cars are of the 
Westinghouse type, and eleotric enorgy is supplied from the Corporation 
power station. f 

South Hams Light Railway.—Colonel Boughey and Mr. H. A. 
Steward have held an enquiry at Kingsbridge into the proposed light 
railways, which are embraced in a scheme for linking up the Great 
Western Railway branch at Yealmpton with that which runs down to 
тыша and providing or improving railway communication for 
Modbury, Kingsbridge, Sulcombe, Newton Ferrers, Dartmouth, and 
other centres in the South Наша. 
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Camberwell.— The question of an additional tramway to that 
already sanctioned, from Denmark-hill vid Ohampion-hill Fields to 
Green-lane, and Townley-road to Lordship-lane, was raised at the last 
meeting of the Borough Council, and after some discussion the matter 
was referred to the General Purposes Committee. It was stated that 
as regarded the sanctioned tramway to Dulwich, the London County 
Oouncil had served notice to treat. : 

Nidd Valley Light Rauway.— Notice is given that application is 
intended to be made to the Light Railway Commissioners by the Oor- 
poration of Bradford for an order to amend the Nidd Valley Light 
Railway Order, 1901, and to transfer to the Corporation all or some 
of the powers conferred by the order of 1901. It is proposed by the 
order to extend the time limited by the order of 1901 for the com- 
pulsory purchase of the lands for one year until March 30, 190b. 

West Bromwich.—Oolonel von Donop on Tuesday visited West 
Bromwich for the purpose of inspecting the electric tramlines which 
have been laid by the Corporation in n-lane and Bromford.lane. 
The lines are intended to connect West Bromwich with Oldbury and 
Smethwick, and will join up with the tramways: between Dudley and 
Birmingham, in the Market-place, Oldbury, and Spon-lane. Trial 
trips were made along both sections, and everything passed off 
satisfactorily. 

Richmond. —The local residents are petitioning the Town Council 
to invite the London United Tramways Company to promote a Bill for 
the extension of their system to Richmond. So far the local authority 
have rejected the company’s ргорова 
the matter will come up for reconsideration at Monday's meeting of 
the Town Council. The company want to lay a double line over the 
new bridge at Kew, and for this they must obtain the sanction of the 
local authority. 

Durham.—At Wednesday's meeting of the Town Council attention 
was drawn to the continued delay in commencing the work of laying 
the tramlines between the city and Brandon. It was stated that 
powers were grauted to the electric tramways company in November, 
1901, but nothing had been done, and next year the powers would 
lapse unless something were done. It was decided to write to the 
Local Government Board and ask them to press the company to get 
on with the work. 

Stretford,—The District Council have instructed the Parliamentary 
Committee to include in their Bill now in course of preparation powers 
for the construction of additional tramways in Warwick-road, Seymour- 
grove, and Talbot.road. The chairman of the Electricity and Tram- 
ways Committee stated, in answer to a question, that the committee 
had begun to supply electricity to the Manchester Corporation on one 
of the tram routes in the Stretford district, and that there would be 
current for the other two routes next week. 

Preston.—At the last meeting of the Town Council the Tramways 
Oommittee asked to withdraw the following recommendation which it 
was said had been agreed to in committee under а misapprehension as 
to who were to be the sub-contractors for the special steelwork: '' That 
the tender of Messrs. Dick, Kerr, and Co., Limited, for permanent- 
way construction and overhead equipment (with the Lorain Company's 

ial work), acoording to plans and specification, for the sum of 
280,502 be accepted.” After a long discussion the necessary leave 
was obtained by 32 votes to 7, and the recommendation was 
withdrawn. 

Proposed Electric Railway.—A meeting of the guarantors of 
the Bristol, London, and South Counties Railway, which failed to 
obtain parliamentary sanction last session, has been held in Bristol to 
consider an alternative scheme, the chief features of which were the 
provision of electric traction for passengers between Bristol and Trow- 
bridge, and the erection of a scparate station at Basingstoke. After 
careful consideration, it was decided that, although the promoters 
could see their way to considerable support, it would be impossible to 
complete the work of survey and reference in time to deposit a Bill next 
session, Action is therefore necessarily delayed for a year. 

Paisloy.—A start was made on Monday with the laying of the new 
Paisley and district electric tramways. The work has been commenced 
at the east terminus on the Glasgow-road, and after the main line has 
been constructed in Paisley it is intended to have the system extended 
to Johnstone. The new system will connect Paisley with Johnstone, 
Renfrew, and Glasgow. A dispute has arisen between the Corporation 
and Mr. Murphy, the promoter, as to the quality of the granite setts 
to be used in the laying of the track, and an injunction was on Tues- 
day obtained by the former restraining Mr. Murphy proceeding further 
with the work pending an appeal to the Board of trade. 

Eoohdale.—At the last meeting of the Town Council a letter 
was read which the Negotiating Sub-Oommittee had sent to the 
legal advisers of the tramway company. In this the sub-committee 
expressed regret at the inahility of the parties to come to a work- 
ing agreement, and declared that they were still desirous of com- 
pleting в working agreement, based on the original agreed heads, to 
take effect at the end of the company’s next half.year's working. 
[t the company cannot see their way to co-operate in this aud do 
not reply in four days, the sub-committee will ask the arbitrator to 
at once proceed with the arbitration under the 1881 order, and 
leave any contentions question under the 1882 order to be decided 
hereafter. 


Christchurch (N.Z.).—That practical operations will soon be com- 
menoed in connection with the reconstruction of the tramways at 
Christchurch, New Zealand, for electric traction will be gathered 
from the advertisement which we publish this week calling for tenders 
for carrying out the works. Tenders are to be all in by March 17, 
1904, so that operations will probably begin in the spring. There will 
be 36 miles of single track converted for electrical working, which 
includes about 24 miles of double track. The engineer in charge of 
the scheme is Mr. F. Hubert Chamberlain, formerly with the General 
Electric Company of America, and, until the present engagement, 


ls in respeot of this district, but. 


chief assistant electrical engineer to the New South Wales Government 
in Australia. 

Buenos Ayres.—The electric tramway companies, in view of the 
numerous taxes imposed upon them by the Buenos Ayres Municipality, 

ecided to protest against those for levels and cables, as well as for 

e tax of £3 for every permit to open the streets. The solicitor of 
the Corporation is of the opinion that the taxes are perfectly legal, 
and the companies will now be called upon to pay same. The Com- 
mittee of Public Works of the City Corporation have reported on the 
petition of theCity of Buenos Ayres Tramways Oompany for the electrifi- 
cation of their line. They recommend that а 99 yeats’ concession be 
granted, to count from the date of the primitive concession, which 
would give it another 64 years.— Review of the River Plate. 


Competition at Glasgow.—At the half-yearly meeting of the 
Cathcart District Railway Oompany the competition offered by the 
Oorporation cars was referred to. A shareholdor gave it as his opinion 
that so long as they had these municipal cars running cheaper and 
cheaper day by day, they would have the greatest difficulty in earning 
any dividend at all. It looked as if, from the present trend of events. 
they would by-and-by have free Corporation cars, and then they 
could make a present of their undertaking to the Corporation. He 
hoped the Oouncil would endeavour to look at the matter from a 
publie point of view, and see that they were pushing out private 
enterprise, and keep the fares more in accordance with what they 
should be commercially. 

Additional Traffic V £2,113 increase; 
Barcelona Ensanche у Gracia, £117 increase ; Barcelona, £209 decrease; 
Brisbane, £185 increase (month of August, £11,736, increase £294), . 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £89 decrease | 
(month of October, £14,055, increase £1,002) ; Oaleutta, £2366 , 
increase; Cape Town (month of September), receipts £15,174, expendi- 
ture £8,503 ; Isle of Thanet Electric, £25 decrease ; Lisbon Electric 
(wonth of September), receipts 89,636 milreis, expenses 51,251 milreis ; 
Mexico Electric (month of August), receipts £48,600, expenses £27,900; 
Perth Electric, £220 increase; Port Elizabeth (month of September), 
receipts £3,730, expenditure £2,767. 

Crystal Palace.—Speaking at the ordinary half-yearly meeting of 
the sharcholders of the Crystal Palace Company, the chairman said 
the plans for the tramways authorised to the Penge entrance from 
Croydon were in course of preparation, and their construction would, 
no doubt, be commenced at an early date. He looked to a consider. 
able increase in revenue from this direction, but far more important 
would be the extension of the County Council tramways from the 
London side. He had the pleasure, with the rest of the Board, of 
meeting a committee of the London County Council quite recently 
upon this question, and so unanimous was the opinion that the exten- . 
sions should be made that he was satisfied that they would have all 
the electric tramway feeders they required in the near fature. 


Central Wilts Light. Railway.—Colonel G. F. C. Boughey, R. E,, 
C. S. I., and Mr. Henry Allan Steward sat as Light Railway Com- 
missioners at Marlborough, on Wednesday last seb to enquire into 
the expedienoy of granting the application of а syndicate for-an 
order to authorise the above-named light railway. The arguments 
having been heard, and the Oommissioners having consulted, tho 
Chairman delivered their decision as follows: The omissions to give 
the necessary notices have been proved iu t of a considerable 
length of the railway. It appears that without compulsory powers to 
acquire these lands the promoters could not carry out their scheme. . 
The Oommissioners do not consider that they could give such powers 
under the circumstances, and they will therefore not proceed further 
with the application.” 

Portemouth.— Application is to be made to the Board of Trade for 
sanction to borrow £756 for the laying of a double junction at Bradford- 
road, and £150 for the laying of a cross-over in Commercial-road 
between Edinburgh.road aud the station. At the last meeting of 
the Town Council a member asked the chairman of the Tramways . 
Committee if, in view of the recent fatalities, any experiments had 
taken place in testing the efficiency of the guard in front of the cars, 
and if they were tested in systematic manner from time to time, to 
see if they were in working order? Mr. Kimber said: that the guards 
they had now were practically recommended by the Board of Trade, 
and were in almost universal use throughout the country. They had 
been very fortunate in Portsmouth with regard to accidents as com- 
pared with other towns. | 

ese Steel.—Hadfield’s Steelfoundry Company, Sheffield, 
have during the past month obtained the following new tramway con- 
tracts for points and crossings in their patent Era manganese - 
steel: Paisley tramways, through Messrs, Murphy and Sons; King's 
Norton tramways, through Messrs. Blackwell and Оо. (contractors) ; 
Scarborough tramways, through Edmvndson's Electricity Oompany— 
all special junctions, etc., for this work are also being built by Messrs. 
Hadfield ; Aston Manor tramways, through Mr. G. Trentham (con. 
tractor); Edinburgh Tramways Company; Liverpool Corporation: 
tramways, for 12ft. pointe, etc. ; and Sheffield Corporation, for 12ft. 
points, etc. ; Brighton tramways, for pointe and crossings for their 
new extensions lines. This is Brighton’s first manganese work, all tho 
existing special track work being in crucible cast steel. 


Derby.— At the conclusion of the Council meeting on Wednesday 
last week, at which an adverse vote was given against the 
Burton-road scheme, as reported in our last issue, the members 
of the Tramways Committee held a meeting to consider their 
position. The Chairman (Mr. Alderman Duesbury, J.P.) expressed 
a desire to tender his resignation, and. the other members of 
the committee were also of opinion that it would be .best for 
them to retire, considering the decision of the Council with ‘respect 
to the Burton-road scheme. The matter was discussed at some length, 
but it was felt that in view of the undertaking just entering upon a 
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practical stage, it would bea great pity to leave it, even for a short | towns, the probable life of the works had been ascertained, апа the 


period without any committee or body of administration. This was 
the general feeling of all present, and under these circumstances the 
committee decided to adjourn the meeting. They agreed to act in а 
body, and if the chairman retires his colleagues will follow his 
example, 

Bushey and Barnet Light Railways.—Sir Herbert Jekyll on 
the 30th ult. heard an appeal from the Light Railway Oommis- 
sioners, who have granted the Hertfordshire County Council running 

wers for the Barnet and Bushey Light Railway over the proposed 
ines of the Watford and District Tramways. Mr. О. С, Hatchinson, 
on behalf of the latter, objected to these running powers of the 
County Council, but if they were granted, then his clients asked 
for reciprocal running powers. Mr. Danckwerts, K.O., objected, and 


stated that the policy of the Hertford County Council was to get 
the people from the crowded districts into the country, and the 
Watford and District Tramways, whose powers expired snother 


year, merely wanted the running powers which the Light Railway 
Oommissioners had refused the company, to enhance the value of 
its undertaking, in order to sell it. Sir Herbert Jekyll said the 
Board would very carefully consider the point, but he did not 
think they were likely to reverse the decision of the Light Railway 
Oom missioners. 


Barrow.—It has been a matter for conjectare what system of 
supplying the current for that portion of tramways crossing the high- 
level bridge would ultimately be adopted. A difficulty was expected 
in this direction, but, so far as can be ascertained, the matter will be 
overcome in a very simple way. The plans provide for a continuation 
of the overhead wires over the bridge, each wire being supported in 
the centre by fixed brackets. At either end of the bridge there will be 
fixed special poles or standards, and also immediately on the roadway. 
On the top of the latter will be arranged s kind of cup and socket, so 
that when the bridge is being raised the bar containing the wires will 
automatically become disconnected and will return into position agai 
when the bridge has been lowered. It is expected the trolleys will be 
& little higher when running over the bridge than on the roadway, and 
in order to get over this difficulty a simple coupling arrangement has 
been devised. When the bridge is raised the current will, of course, 
be out off, but immediately the bar returns into 
will be renewed. The electric mains to Barrow I 
bottom ef Devonshire Dock, and, therefore, although the bridge may 
be off and the circuit distur , the cars running on the island 
will be assured of а supply of current, and there will be no temporary 

toppage of the service. 


Wolverhampton.—A long and animated discussion took place at 
the last meeting of the Town Council on a report of the Tramway 
Committees, which brought forward recommendations that the 
electrical engineer be instructed to forthwith invite tenders for 
the supply of six double-deck cars, and that the chairman 
and deputy-chairman of the Tramways Committee and the 
electrical engineer be anthorised to accept such tenders as they 
might deem advisable. The cars will be required for the layin 
down of the Dudley-road track, which it is expected will be compie 
before the end of the year. Several of the members objected to the 
matter being left in the hands of the gentlemen mentioned in the 
resolution, while others contended that the whole of the members of 
the committee should have a voice in the selection of the tenders. 
There were other members who contended that the tenders should not 
be confined to double-deck cars. A number of amendments were pro- 

and discussed, but ultimately the original resolution was adopted. 
he Council confirmed the promotion of a Bill for the extension of 
the 5 system to Wednesfield. The Tramways Committee have 
announced by a printed notice placed inside the New Hampton - road 
cars that the service of trams from Ooleman- street to Newbridge will 
be discontinued until further notice. The reason for this step is 
that the line does not pay. | 
—The recommendation mentioned in our last week's 
issue, that the tramways engineer should be instructed to prepare speci- 
fications and detail drawings for a public shelter and tramway room at 
the Old-steine terminus of the tramway system, has been rejected by 
the Town Council. Arising out of the recent action of the ‘Tramways 
Committee in disqualifying a tender for cars on the ground that the 
firm quoted only for British trucks instead of American as specified, 
the employés of the truck shop at Falcon Works, Loughborough, have 
held a meeting and passed the following resolutions unanimously : 
That this meeting, having heard that in several towns it is the 
custom to exclude British firms from putting in tenders for tracks in 
competition with foreign makers, respectfully appeals to members of 
tramway committees and other buyers of cara t: give fait play to an 
industry on which the welfare of so many of their countrymen—not 
only ourselves and our families, but other workers concerned in the 
reparation of the material—is abeolutely dependent. That, while 
aving no right or wish to interfere with the actual placing of orders, 
we ш that in our own country it is unjust that British truck makers 
should be barred from opportunities of selling goods which are the 
product of British labour. That we protest against any suggestion 
that foreigners can claim superiority or even equality in any [Eram 
of steelwork, and we are confident that with fair and open co:npetition 
foreign-made electric traction trucks would soon fail to find any market 
whatever in this болаш and that employment would then be provided 
for в large number of ditional men in this industry.” 

Sunderland.—On the 25th inst. a special meeting of the Town 
Council will be held to approve an application to the Board of Trade 
for a provisional order authorising the Oorporation to construct new 
and additional tramways within the borough. At the last meeting of 
the Tramways Committee an important report respecting the deprecia- 
tion and renewals fund was presented. It stated that from the expe- 
rienoe of the working of the Sunderland tramways, and from the 
experience of tramway engineers, managers, and accountants in other 


ition the circuit 
d are laid at the 


committee was asked to set aside аз а depreciation and renewals fand 
such an amount annually as would depreciate or renew the assets at 
the end of the period they had laid down. Already £27,426 had been 
set aside, whilst the sum required on the basis now presented was 
£23,854, so that a substantial balance was left in hand over and above 
the estimate. Five thousand pounds had aleo been invested as a 
farther reserve fand in socordance with the provisions of the Act 
of Parliament, and an accident reserve fund of £2,000 was now 
being built up, £911. дв. 9d. having been contributed during 
the last two years. The report continued? We have no 
hesitation in saying that there is every indication that the life 
we have allotted to many portions of our plant will be greatly 
exceeded, but it is better to err on the aide of caution, and, therefore, 
the fund may be considered quite equal to any demand tbat may be 
made upon it. Probably it is unnecessary to deal with the statement 
in detail, but we should like to direct your attention to the 
fact that there ig a large scrap or surrender value in much of our 
plant, even when the plant is useless for its present use. Rails, bonds, 
trolley wiree, and cables will all realise a large sum when sold, and 
the amount gained in this way will be taken into account when deal- 
ing with the deprecistion question. There are many portions of the 
undertaking that will appreciate rather than depreciate in value. 
The land we have is certain to be worth much more in 30 years’ 
time, but within this period the debt will be paid off, and, so far 
as we can foresee, the tramways will be enjoy by the inhabitants 
of the borough at that time free from debt.’ The report is signed 


by Thomas merbell, chairman; T. E. Bryere, vice-chairman > 
‚ England, general manager; John F. O. Snell, borough electrical 
and engineer ; and Haswell Brown, bo accountant. 


to the report is a detailed statement showing the capital 
expended on each portion of the tramway works, the estimated life 
of each, eto, 


Leith.—A special meeting of the Town Council has been held to* 
consider matters connected with the tramways undertaking. In a 
report by the town architect and the burgh electrical engineer as to 

ditional buildings and plant in oonnection with the possible intro- 
duction of electric traction in the burgh, it was stated that, judging 
from the present progress of the undertaking, an addition to the 
existing station buildings and plant would have to be provided within 
two years, and they recommended that the first addition should com- 
prise generating and steam plant, with auxiliaries, to the extent of 
1,000 h.p. This addition would suffice for both electric tramcars and 
the general supply of electricity for public and private lighting then 
connected to the undertaking. They aleo recommended that the future 
extensions of the plant should be in units of 1,000 h.p., and either of 
the plans they submitted showed a completed station of 7,710 h.p. 
The first plan showed the extension of the electric station by the 
absorption of the whole of the site presently 5 by the cleans- 
ing department. The cost of the site would be about £10,060, and 
to erect the new buildings would oost about £10,986, giving a total. 
cost of £21,046. The report stated that if this plan was adopted 
the whole scheme would require to be carried out at one time, and 
that the coat of the plant under it would be about £11,000. The 
second plan showed the extension of the station by the acquisition of 
Mr. Young Pentland’s ground adjoining the station, and under it the 
extensions could be carried out in sections by erecting bays from time 
to time as each engine and boiler was added. To erect all the new 
buildings in accordance with this plan would cost about £8,200, and 
to erect only a portion—viz., a bay of engine and boiler house, chimney 
flue, economiser building, pump and tank room, workshope, eto., 
would cost £5,400. The plant to be laid down in the first instance 
would cost about £12,000. The initial cost of the two plans was given 
ав: No. 1, cost of site, o and plant, 229,540 ; No. 2, cost of 
site, buildings, and plant, £25,400. Final cost of site and buildings: 
No. 1 plan, £21,046 ; No. 2 plan, £16,200. The final cost of the 

lant would be almost identical for either No. 1 or No. 2 schemes. 
The Council decided to accept Mr. Pentland's offer for the purchase of 
his land. The following are the proposed heads of agreement which 1t 
is proposed to enter into with the lessees of the Edinburgh tram- 
ways: (1) On the acquisition of the tramways in Leith by the 
Council, the Council to immediately proceed to convert the whole 
system, doubling the lines throughout whero practicable, for electric 
traction; (2) the whole tramways and any alterations or exten- 
sions thereof to be now agreed upon by the Council, and what is 
known as the Morton-place property, to be leased from the date of 
acquisition of the tramways by the Oouncil to the lessees of the Edin- 
burgh tramways ; (5) no claim to lie by the lessees against the Council 
consequential on the said process of conversion or extension ; (4) the 
lessees to take electric energy from the Council at 14d. per unit; (5) 
fares and service to be subject to arrangement ; (6) the lessoes to take 
over the horse plant of the present owning company at cost tó the 
Council; (7) the lessees, for the purpose of through traffic with the 
city of Edinburgh, to equip their electric cars во that these electric 
cars may be taken from Pilrig over the cable system in Edinburgh up 
to St. Audrew-square, or other point whioh may be agreed on by the 
parties, unless the City Corporation agree to electrify that portion for 
the like purpose of through traffic; (8) the lessees to state what per- 
centage and rent they are prepared to offer; (9) in the event of an 
arrangement under these heads, an agreement on these and on other 
relative matters to be negotiated on the lines of the previous pro- 
visional arrangement with the Edinburgh lessees. 


London County Counoll.— Mr. A. L. C. Fell, of Sheffield, has been 
appointed chief officer of tramways to the London Oounty Council at а 
salary of £1,500 a year. Further reference to this appoiatment will 
be found in our Personal notes. The tramway item that raised 
most discussion at the usual weekly meeting of the London Oounty 
Council on Tuesday was probably the recommendation of the High- 
ways Committee not to purchase the undertaking of the Lon^on 
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Southern Tramways Compeny. The lines in question run from Vaux- 
hall to West Norwood, with a branch to Camberwell.green, where 
they join up with the Council's system. The committee reported that 
the latest information available showed that the company's under- 
taking was not at present remunerative. The Council weuld not, the 
committee thought, make the new line pay. They stated that, with 
Street widenings, the total capital sum whioh would have to be pro- 
vided was estimated at over £450,000. 
capital commitments of the Council, they did not feel justified, in the 


circumstances of the case, in recommending the Council to take any 


steps at the present time for the compulsory purchase of the under- 


taking. This course would not preclude the Council from purchasing 
the lines at the expiration of the next statutory period —seven years— 
when the development of the Council's existing tramways south of the 


e conditione which obtained with the use of electrical 
traction, would have probably reached a stage which would justify 
the Council in undertaking all the further developments in the loco- 
uirements of London, which were undoubtedly demanded, 


Thames, under 


motive 
and would enable it to formulate those requirements with more 
accuracy. In addition, the Council might then be in a better position, 


with reference to its other capital commitments, to undertake the 


service, even should the position of affairs outlined in the present 
. After a long discussion the Oouncil referred 


report remain unchanged 
the report back, the opinion being that there should be no break in 


the 5 of becoming the sole tramway authority within 
e same committee brought up an important report with 


their area. 
reference to the tenders received for the supply of four 5 000-h.p. 
engines for the Greenwich generating station. Sixteen tenders were 


sent in in response to the Council's advertisements, and the full list will 
фе found in our Tenders columns. It will be seen from the following 
report of the committee that they recommended for acceptance the tender 
ve and Sons at a price which ie nearly £12,000 f 
higher than the lowest tender sent in, which they were able to take 
into consideration. Their reasons for adopting this course are given 
in the report. It reads as follows: The tenders have been carefully 


of Messrs, John Musgra 


examined by the Council's electrical engineer, and we have had before 
us his report upon them. 


and Sons, Limited, amountin 
was not possible to consider the first two tenders, as that of Messrs. 


Fullerton, Hodgart, and Barclay, Limited, was incomplete, while the 
second lowest tender was not in accordance with the Oouncil’s 


specification. The next lowest tender amounts to £84,921. 10s, 
or.£11,791. 10s. below that of Messrs. Musgrave and Sons, which, 


it is suggested, should be accepted. As the difference between the 
two tenders is about 12 per cent., we have given very carefal 


consideration to the course which should be taken in the matter. 


Certain details of construction of the engines were left to the 
therefore, in considering 
the matter, borne in mind the relative advantages of the various 
the firms who have tendered having 
regard to the Councils requirements. Moreover, in view of the 
vital importance of the engines to the success of the tramways 
undertaking, we have also felt compelled to take into account 
the experience and qualifications of the firms submitting tenders to 


undertake so large a work, as it involves the largest order for engines 
In order that there 


tenderers to decide, and we have, 


proposals submitted by 


which has ever been given by a municipal body. 
should be no risk of failure, and that the best possible form of ооп. 
struction should be secured, we are of opinion that tbe extra expendi- 
ture involved by accepting the tender of Messrs. Musgra 
fally justified, as it is essential to the successful completion of the 


large and oostly tramway works which the Oouncil has in hand that 


the most satisfactory results should be obtained from the engines. 


Messre, Musgrave and Sons have submitted the names of certain firms 


to whom they propose to sublet different portions of the work, NE 
he 


necessary T is provided for in the estimate 1 by the 
u 


are advised that no objection need be raised to that course. 


Oouncil on July 21, 1903, for the provision of plant at the Greenwich 


generating station." 


given for the committee declining to accept the lowest tender. Не 
was getting alarmed at the growing capital expenditure of the Council. 
He was very reluctant to move an amendment, but was afraid he would 
have to do so unless a satisfactory explanation was forthcoming. Mr. 


D. S. Waterlow ssid there was а great difference in machinery, and it 


was very necessary that they should be extremely cautious. The firm 
recommended by the committee had a very high reputation. They 
had to consider how serious it would be if these large engines gave 
trouble at any future time. Sir William Collins said that the objec- 
tions offered by Mr. Torrance had not been answered, and he saw no 
reason why they should depart from their usual praotice of accepting 
the lowest tender. Mr. Benn, chairman of the conimittee, pointed 
out that the engines were the biggest ever ordered by any 
municipality. He proceeded to read a document prepared by the 
electrical engineer, showing why other and lower tenders had been 
rejected. The firm now recommended had built similar engines 
for the Glasgow Oorporation and for the City of London Electric 
Lighting Company. Mr. Torrance said he was quite satisfied. 
The recommendation of the committee was then agreed to. 
Another report which the Highways Oommittee had on the agenda 
referred to the temporary supply of electrical power in connection with 
the working of the New Cross and Greenwich tramways. The recon- 
struction of these tramways is now almost completed, and the «апре 
ments with regard to the erection of the necessary plant at the London 
Electric Supply Corporation’s generating station are nearly completed 
and it is h that it may be practicable to commence the electrical 
working of the tramwaysearly next year. The agreement entered into 
with the company with regard to the matter provides for the payment 
by the Council ata rate to be agreed, but not exceeding lid. per 
unit of electricity generated. The Council's plant at Deptford will 


Having regard to the present 


As the result of our consideration of the 


matter, we are of opinion that the tender of Messrs. Johu Musgrave 
to £96,713, should be accepted. It 


ve and Sons is 


A discussion took place on the report. in the 
course of which Mr. Torrance said he would like more reasons to be 


be in the same engine-room as that of the company, and the 
question has arisen as to the advisability of having two separate 
staffs in the same building under different control It has been 
suggested that the oompeny: should take over the running of the 
mechanical plant and be reeponsible for all repairs, maintenance, and 
stores for an inclusive charge of 1°66d. per unit, including the supply of 
steam. The committee think that it would be advisable, however, for 
the Council to employ а charge engineer to give instructions as to the 
running of the plant, to supervise the working of the switchgear, and 
also to make necessary repairs to the electrical t. Having regard 
to the cireumstances, they are of opinion that this arrangement would 
be the most economical and convenient one to be made, and it is- 
probable that the extra cost involved in the increased charge of 0°15d. 
per unit would not exceed the expenditure incidental to the establish- 
ment by the Council of its own staff of workmen. The rate of pay for 
charge engineers employed at temporary electricity generating stations 
of the London County Council Tramways was fixed by the oil at 
from £3. 10s. їо £4. 10s. a week, and the charge engineer proposed to 
be employed at Deptford will be paid according to this rate. The 
Improvements Oommittee presented a report in which they asked for 
authority to spend £21,500 for the purchase of property needed for the 
widening of Brook Green-road and Sorubbe-lane authorised by the 
Tramways and Improvements Act of 1903. During the meeting Mr. 
Collins asked if the Council’s inspectors had been to Belgium to see 
the tramrails made, and if the employers paid fair rates of wages and 
observed reasonable hours of labour. Mr. Benn said he must ask for 
notice of such a question. He would reply to it next week. 


LIGHTING AND GENERAL. 


Nuneaton.— The Electric Committee made a profit during September. 

The New Mall.—The processional road in the new Mall is to be 
lighted by eleotricity. | 

Dudley.—The Guardians are arranging for the installation of elec. 
tric light and power at the workhouse. 

Linooln.— The Council propose to apply for power to borrow £11,500 
for extensions at the electricity works. | | 

Swansea.—The electrical engineer in his last report recommends 
22 gas lamps be replaced by Nernst electric lamps at а cost of 

‚ 168. 

Exeter.—The City Council have informed the Heavitree Qouncil 
of their willingness. to entertain a proposal to supply that district 
with electric light. | 

Batley.—A satisfactory start hae been made by the electricity 
department, the generating station having now a load already equal 
to 5,124 8.0. p. lamps. . | 

Bedford.—The charges for the supply of UN for motive 
power and hesting purposes are to be reduoed from 2d. to 144. per 
unit from April 1 next. 

Bourne (Linoolnshire).—The Post Office telephone system was 
opened on Tuesday. There are 23 subsoribers, and further additions 
are to be made shortly. 

Shoreditoh.—The Borough Oouncil propoee to raise the pressure 
from 120 volts on & two-wire system, to three-wire system at 240 
volts for lamps and 480 volts for motors. 

Yardley.—The Rural District Council propose to apply for а pro- 
visional order enabling them to supply electricity for publio and 
private purposes within the area of the rural district. 

Cirencester.—The Council have resolved not to assent to the appli- 
cation intended to be made by the Southern District Electricity 
Corporation for a provisional order to supply electricity. 

Heanor.—The National Telephone Oompany intend to instal a 
telephone service. It is at present pro to connect Heanor with 
Langley Mill, where there has been a publio call office for some time. 

Hull Telephones, —It is stated that the design of the switchboard 
will in no way be affected by the modifications necessary for inter- 
communication with the National Company. The extra cost is £200. 

Button-in-Ashfleld.—The Urban District Council have decided to 
apply for a provisional order enabling the Council to produce and to 
supply electric energy for public and private purposes within the urban 
area. 


Huddersfleld.—The proposed extension of the electric cables u 
Victoria-road, along Burley-street, and ou to Dempeter's works wi 
necessitate a further loan, as this extension was not included in the 
estimates. 

Stafford.—The experiment of throwing open {the gas and electric 
lighting works for public inspection on the previous Friday and Saturday 
отчу successful, from 500 to 600 persons being admitted on the 

tter day. 

Alfreton.—The Urban District Oouncil have approved a report by 
the Water Sub Committee ae the Overton water supply at 
Ashover. The cost is estimated at £14,226., The motive power is 
electricity. | 

Italy.—The Minister of Public Works has been authorised to 
күш without the formalities of calling for tenders, a permanent 
" ting apparatus for the central lighthouse service, at a oost of about 

обо, set up. 

Golcar.—A special meeting is to be held on Dec. 8 to consider an 
application to be made for a provisional order authorising the Corpora- 
tion to supply electricity for public and private purposes within the 
urban district, 

Kirkcaldy, — The demand for electric lighting is gradually 
increasing, and in a few weeks’ time there will be as many as 104 arc 
lamps on the public streets of the burgh, nearly half the number being 
on High-street, 
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Steyning East.—The Rural District Council have granted per- 
mission to the Brighton Corporation to supply electricity in the 
varishes of Preston Rural and Patcham, conditional upon an agreement 
being entered into. 


Woolwich.—The new electric lighting station erected on Plumstead 
Maishes by the Woolwich Borough Council at a cost, including the 
dust destructor, of £90,000, has been opened. It contains four engines 
of an aggregate of 1,000 h.p. 

Kedditch.— The District Council will apply for sanction to raise a 
new electricity loan of £8,500. Of this sum £5,581 is required to cover 
expenditure already incurred in anticipation of the loan, the remainder 
being required for extensions, ' 

Limerick.—The Electric Lighting Committee of the Corporation 
announce that they will be very soon in a position to supply intending 
consumers of electricity with a supply for lighting, heating, and 
cooking, and also for motor power. 

Leith —The Town Council have resolved to purchase, in view of 
additional buildings and plant being required after the possible intro- 
duction of electric tramway traction, a piece of ground adjoining the 
present electrical station, at £7,500. 


Sandringham.—The electric lighting has just been completed. 
Every room in the house is now lighted by electricity, also York 
Cottage and the stables and other outbuildinge, and Park Hcuse, 
the residence of Sir Dighton Probyn. 

Agenoy.—Messrs. W. H. Allen, Son, and Oo., Limited, Queen's 
Eogineering Works, Bedford, have appointed Messrs. Inniss and 
Riddle, City-chambers, 82, New street, Birmingham, as their 
representatives for Birmingham and neighbourhood. 

Coventry.—At the last meeting it was proposed that the Council 
instruct the Electric Light Committee to discontinue the further pur- 
chase of slack or smudge for use as fuel at the electric light station. 
After discussion the proposition was defeated by a large majority. 

Dublin.—Under the new schedule for electric current private 
consumers are to be charged 6d., places of worship 44d., and theatres 
and music halls 4d., in order to induce theatres where they had at 
present their own installation to come to the Corporation installation, 


Wrexham.——Application is to be made for sanction to the borrowing 
of £4,500 for the purpose of extending the electric lighting cables. 
The Electricity Supply Committee in their last report state that out 
of 12 applications for the post of dynamo attendant and engine driver 
no suitable person has been found. 

Acton.—At a recent special meeting of the District Council the 

uestion of the proposed dust destructor and electricity works was 
discussed. It was agreed that steam power be used for the genera- 
tion of electricity, and that the question of the dust destructor be 
referred to Mr. W. H. Trentham to report upon. 

Oarlisle.—The Lunacy Committee of the Cumberland and West- 
moreland Asylum at Garlands have framed a scheme for extensions 
which have received the approval of the Lunacy Commissioners and 
the Secretary of State, and which is estimated to cost £53,000. "They 
include £8,000 for an installation of the electric light, 

West Bromwich.—The Electric Lighting Committee iu a report 
issued on Tuesday recommend that a new feeder cable be laid from 
tbe works to Bull-street, a distance of 14 miles, at a cost of £1,433. 
They further report that application has been made for permission to 
borrow £12,217 for further extension of the electricity plant. | 

St. Austell. —The electric lighting undertakers have served notices 
^n all their consumers that the supply would be discontinued on the 
Slst ult. This is greatly to be regretted, and the question is being 
‘nited by the Council with the Board of Trade as to whether electric 
lighting undertakers have the right to discontinue supply on such 
short notice. 

Teignmouth.—The District Council have decided that application 
be made for a provisional order to enable the Council to transfer the 
undertaking created by the order to Messrs. Crompton and Co., 
Limited, upon such terms and conditions as, subject to the approval 
of the Board of Trade, migbt be arranged between the Council and 
the company. 

Caerphilly.—The Council, after consultation with Mr. Preece, on 
Tuesday decided to proceed this year with ihe application for a pro- 
visional order if the result of the vote to be taken immediately 
throughout the district showed that the inhabitants would take 1,000 
lights. It was also decided not to consider the question of the 
generating powers till the result of the vote be known. 


Ramsgate.— We understand that the Corporation have consented 
to the promotion by the Ramegate and District Electric Supply 
Company of an electric lighting order for the borough of Ramegate, 
subject to the insertion therein of special terms as to purchase by 
the Corporation and other matters, and also subject to the agreement 
now laid before the committee being duly catered into. 

Wandsworth.—The General Purposes Committee in their last 
report state that they had come to the conclusion that the Brush 
Electric Lightin Compan price had been 5 77d. per unit for current 
sold during 1902 It was “ulfcult to fix the amount exactly, as the 
company did not keep E accounts for this district. The Board 
of e is to be asked to require the company to keep separate 
accounts. 

Arbroath.—The Town Council have agreed to accept the oller of 
the Empire Electric Light and Power Company, Limited, for the 
electric lighting of the burgh. Under the conditions agreed upon 
between the company and the Council, the Council will have the option 


of taking over the undertaking at the term of Martinmas of 1909. 
and at the expiry of every subsequent period of five years on terms 
arranged. 


Lianelly.—At a meeting of the Estates Committec of the Urban 
District Council on Monday, the question of electric lighting and 
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traction for the town was further considered. The Board of Trade 
had threatened to revoke the provisional order for the electric lighting 
of the town, and it was decided to recommend the Oouncil to to 
Parliament to compel the specific performance of the contract with the 
British Insulated Wire Company. 


Hull.—At a meeting of the Coltman and Albert Wards (Hull) 
Ratepayers’ Association on Tuesday a resolution was carried that the 
association should send a deputation with the Myton Ward Rate- 
payers’ Association to the Chamber of Trades, and support them in 
their endeavour to induce the Electric Light Committee to reduce the 
cost of the current, and, as a means of encouraging the use of the 
current during the daytime, to lend out motors to small users, 

London Gazette.—The partnership subsisting between Frederick 
William Walker and William Robert Gray, carrying on business as 
electrical engineers at 124, Putney Bridge-road and 39, Page-street, 
Westminster, under the style or firm of Gray and Harris, has been 
dissolved from Oct. 1, 1903. The estate of Walter Morton and Trevitt 
Walter Sampson, lately trading as Morton and Sampson, electrical 
engineers, Ash Oottage, Bush Green, Lymm, Cheshire, has been 
released from the trustees. 

Deal.—As the order granted to the Kent Electric Power Syndicate 
contained a clause providing that the order should be inoperative so 
far as Deal and Walmer were concerned if a provisional order were 
applied for hy the local authorities of those places during the current 
Board of Traue se:sion, and obtained, the town clerk placed the matter 
on the agenda for decision at the last Town Council meeting. It was 
thought that as the town had executed a very favourable agreement 
with the syndicate, it was unnecessary to apply fur an order. 

Wolverhampton. — The Town Council have decided to extend the 
ele:trio lighting mains at а cost not exceeding £1,300. An amended 
wiripg scheme for houses at rentals of £40 to £65 per annum, in 
streets where the mains are laid, has been agreed to. If this should 
pier: successful, the Electric Lightiog Committee will ultimately bring 

fore the Oouncil a scheme to extend it to houses at lower rentals. 
The capital outlay will amount to £26, and the revenue to £9. 3s. 4d., 
including cost of current, hire of wiring, aud fittings for 20 lamps. 

Glasgow.—The introduction of electric light into the new court has 
been suggested, but Mr. George Bell, the architect, states that, looking 
to the conditioa of the buildings, and the remits that had at various 
times been made to committees upon matters involving an alteration 
of the construction of the buildings, the introduction ot electric light 
now could not be properly dealt with. If it wore introduced, some 
alteration of the building in the immediate future might involve a 
great part of the work being thrown away. Oonsequently nothiog 
will be done in the matter at present. 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
a quotation to Dick, Kerr, and Co.’s 61,000 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 1 to 61,000, and 
£300,000 44 per cent. debenture stock. The committee have been 
asked to alluw Bath Electric Tramway's 59,394 5 per cent. cumulative 
preference shares of £1 each, fully paid, Nos. 1 to 59,394, and 75,606 
preferred ordinary shares of £1 each, fully paid, Nos. 75001 to 
150,606, to be quoted in the official list. 


St. Marylebone.—The municipal election turned on the policy 
of completing the purchase of the local property of the Metropolitan 
Electric Supply Company, and getting a new Act of Parliament to 
enable the Borough Council to vorrow the requisite money for this 
purpose, and also for providing a self-contained syst *m of electric light- 
ing. Six of the nine wards were contested, with the result of an 
aggregate poll of 6,941. All the leading members of the old Council 
were re-elected. The upshot of the election increases the majority 

ledged to this policy by five, making the total majority 48. The 

rogressives now count 22 —во increase of 5. The rest of the Council 
of 60 are either Moderates or Independents. 

Wood Green.—The Urban District Council have decided to invite 
tenders for the erection of a power station and the buildings in con- 
nection with the Council's electric lighting scheme, and to accept the 
tender of Henley's Telegraph Works at £7,678. 2з. 5d. for electricity 
supply works in connection with the Council's electric lighting scheme. 
It is proposed to borrow £43,200 to cover the estimated cost, and, 
further, to erect a dust destructor, The electrical engineer has been 
instructed to prepare plans and specifications for the provision of plant 
in connection with the generating station. The Council have accepted 
the tender of Messrs. Hill and Smith, of Brierley Hill, Staffordshire, 
for the supply of wrought-iron fencing, gates, etc. 


Luton. —The electrical engineer in his last report states that since 
Sept. 11 12,275 units had been generated ; an equivalent of 372 
8-c.p. lamps and six motors of 22 h.p. connected, making a total of 
128 consumers with 8,459 lamps and 50 motora of 92 h.p., and that 
at the present time over 600 additional lamps and four motors of 
16 h.p. were being wired. The number of units generated showed an 
increase of 64 per cent. over the number generated during the corre- 
sponding period of last year. Upon receipt of the report at the last 
meeting, it was resolved that the best thanks of the committee be pre- 
sented to the chairman, Councillor Wilkinson, for the efficient and 
excellent services rendered by him during the past year. 


Beckenham.—The Urban District Oouncil at their last meeting 
adopted a report recommending the laying of services in cases where 
new houses have been wired by builders. Applications for the wiring 
of certain houses in course of erection having been submitted, it was 
agreed that, until the further order of the Council, proposals for wiring 
new houses may be accepted subject to the builder indemnifying the 
Council to some extent for the outlay until the buildings are let. It 
was relerred to the officers to consider and report as to what this 
indemnity should be. "The subject of electric current of the tramways 
was referred to the officers, with instructions to communicate with the 
British Insulated and Helsby Cables, Limited, and report. 
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Clyde Valley Electric Power Co.—We regret to learn that last 
week a serious accident befell the works of this company, which are at 

resent in course of construction at Motherwell. It is stated that the 
arge structure collapsed without any warning, and hundreds of tons 
of girders, columns, and beams are lying in one huge heap, the girders 
and beams being twisted and bent like so much tip. The collapsé is 
supposed to have been due to the wind. The erection was bolted to 
the concrete foundations, and supported by guy ropes. Fortunately, 
the accident occurred after tlie workmen had ceased work for the day. 


Swindon.—With regard to a petition signed by residents in 
Durham-street and Belgrave-street, the Council have resolved that, 
on the owners of the property agreeing to pay the cost of providing 
and erecting the lamp columns, etc., and laying the electric light 
mains for lighting those streets, the Corporation will light the same; 
also that in the event of the Education Committee deciding to light 
the Euclid-street Schools with electricity, the electric mains be 
extended to the schoole. Alderman Skurray, the chairman of the 
Electric Light and Tramways Committee, said at the last Oouncil 
meeting that it would be possible to reduce the cost of current at 
least 20 per cent. within the next 12 months if the present rate of 
progress continued. 


Ealing.—Since the last meeting applications have been received 
from 46 consumers for 2,006 lamps. These figures constitute a record 
in two ways. The greatest number of applications ever previously 
received between two meetings was reported on June 15 as 34; the 
present 46 is thus a long way ahead. The 2,006 lamps applied for 
exceed the previous record of 1,550, which was reported at the meet- 
ing of May 25, by 656. The total number of lamps now applied for 
is 67,556, representing 1,661 consumers; 1.812 lamps, representing 
44 consumers, have been connected since last meeting, the total now 
connected being 66,549. The connections keep paco with the applica- 
tions, the number of lamps waiting to be connected being only 1,187, 
or about 1°75 per cent. of the total applications. 


London County Council —On Tuesday sanction was given to the 
borrowing by the Kensington Borough Council of £27,098 for erection 
of a dust destructor. Notices under Electric Lighting Acts and 
Orders were agreed to as follows: from the Charing Cross and Strand 
Electricity Supply Corporation of intention to lay mains along portions 
of Chandos-etreet and Bedfordbury, and also along May’s-buildings or 
Hop-gardens to St. Martin's lane; the City of London Electric Light. 
ing Company, across and along a portion of Upper Ground-street ; and 
the Metropolitan Electric Supply Company, across and along a portion 
of North Wharf-road, and also along a portion of Clifton-hill The 
receipt of a notice from the Stepney Borough Council of intention to 
lay mains along portions of Broad.street and Medland.street was also 
reported. 

Gloucester.— After considering the application of the Council for 
sanction to borrow £25,000 for the purposes of their electricity under- 
taking, the Local Government Board have sanctioned the borrowin 
of £24,673, an item of £285. 12s. 7d. having apparently been deduc 
by mistake, as although the cost of the provisional order was included 
in the particulars furnished, it was shown that the same had been 
paid out of the general district fund, and therefore the mistake would 
probably be corrected. The electrical engineer has done a large amount 
of additional work in preparing the particulars required for the Local 
Government Board, most of such work having been carried out in his 
own time, and a fee of £15. 158. has been paid for this additional work. 
It has been resolved to supply electricity to the Gloucester Infirmary 
at the rate charged for churches. т. 


Portsmouth —Applieation is to be made for sanction to borrow 
224, 000. the estimated cost of laying new mains during the next three 

ears, In еа the annual report and balance-sheet of the 

lectric Lighting Oommittee last week, Alderman Ellis did not go 
into details, but declared that the results had been eminently satis- 
factory. The committee reported that they had again had under 
their consideration the question of sinking a well at the electric light 
station, and in order to save, if possible, an expenditure of about 
£500 per annum for water, they thought that it would be desirable 
to endeavour to sink a well so as to get the requisite supply cf water 
at the station. They now recommended that а well should be sunk, 
at an estimated cost of £762, but with an arrangement that, in the 
event of water not being found, the contractors should remove the 
tubes and apparatus, the charge in that case being about £500. In 
either case, however, the whole expenditure would be met out of 
income, as they could very well afford to do so. This was agreed to. 


Cape Colony.—The following regalations and tariff have been 
framed hy the Table Bay Harbour Board for the use of electric cranes 
at the ducks—viz.: ‘At those quays where electric cranes are installed, 
the masters or agents of all vessels desiring to discharge or ship cargo 
must, if required by the dock superintendent, use these cranes exclu- 
sively for loading or unloading their vessels." The following is the 
scale of charges: for the use of each crane during ordinary working 
hours. 5s. per hour; for the use of each crane out of working hours, 
78. 6d. per hour; minimum charge for each crane during working 
hours, 12s. 6d. ; ditto out of working houre, 20s. If cranes are required 
during tbe dinner hour 2з. 6d. extra will be charged. The charge 
will commence from the time stated in the requisition handed in to 
the quay superintendent by the master of the ship (or if the crane is 
not y, from such time as it is ready) till the work is finished for 
the day or night, exclusive of stoppages caused by defects in the elec- 
tric service. All requisitions for the use of the crane must be made in 
writing to the quay superintendent. 


Hove.—The new electric lighting works of the Hove Electric Light- 
ing Company. which are situated just inside the boundaries of Aldring- 
ton, will probably be opened in the course of tbe week. The generating 
sets, by Messrs. Crompton and Co., are being erected whilst the boiler- 
house is complete. The extension of the mains has been carried out 


175 b. h. p. when utilised in a high-speed engine. 
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wherever possible on the existing system of bare copper in culverts, 
paper cables being connected for the road crossings and other places 
where there has been insufficient room for the larger construction. 
Outside of the central station a large water-cooling reservoir has been 
built, with a syatem of spray inlet pipes. The water supply will be 
taken from a well dug in the vicinity of the station, and the advantage 
of the reservoir will enable the engines to he worked on condeneers. 
The approach to the station is somewhat difficult to find-—it is built 
close to the Brighton and Shoreham branch railway, but stands back 
some little distance from the main road. The chimney is, however, 
almost the only one of its kind in the town, and is sufficient guide to 
those in search of the generating works. : 

Chilworth (Surrey).—The Ohilworth Gunpowder Company, 
Limited, has placed with the British Schuckert Electric Company, 
Limited, a contract for the complete electric lighting and driving of 
their gunpowder mills at Ohilworth. The estate covers an area of 
40 acres, and the 18 buildings, as wel] as the roads, are to be lighted 
by means of 142 32-c.p. incandescent lamps aud four outside arc 
lampe. Special precautions are to be taken to ensure safety, and the 
buildings in which explosives are manufactured оѓ stored will be 
lighted by outside lanterns provided with special reflectors. Eight 
shunt motors—v z., two each having an output of 25 b. h. p., two of 
34 b.h.p., and four of 1j b.h.p.—are to be employed in the manu- 
facturing processes, and five ventilating fans will be supplied for 
expelling explosive gases. The generating plant consists of two belt. 
driven machines, one of 75 kw. and the other of 30 kw., both of whioh 
generate current at a pressure of 220 volts. The switchboard is so 
arranged that either generator may supply the lighting circuits or motor 
circuits sepirately, or, if desired, the two generators may be run in 
parallel and supply tho total combined load conjointly. 


Birmingham Tame and Rea District Drainage Board. —With 
regard to the electrical power transmission scheme of the Board, which 
we noted in our last issue, we have received the following further 
particulars : In the last session of Parliament, authority was granted 
to the Board t» sell two acres of land in the city of Birmingham for 
the purpose of constructing a refuse destructor thereon. In payment 
for this laud the city of Birmingham has undertaken to generate 
steam condensing 24 hours а day in sufficient quantity to develop 
he Drainage Board 
propose to utilise this power in generating electric power in the form 
of three-phase current at the generating station, which will be erected 
at Saltley, near Birmingham, and transmit the power a distanco 
of five miles over the Drainage Board's outfall works and іггіда. 
tion lands at a transmission pressure of 2,500 volts. There 
will be two generating sets, consisting of two high-speed 
engines by Bellies and Morcom, each of which will be direct 
connected to one British Thomson-Houston revolving- field type of 
generators, the latter generating three-phase current at 50 cycles ard 
2,300 volts. This current will be led direot to the overhead trans. 
mission line, which line will be tapped at eight points along the rout, 
at each of which a sub- station will be erected, containing the necessa) y 
step-down transformers for transforming the high-tension current froni 
2 300 to 200 volts. At four of the sub-stations centrifugal pumps 
direct connected to British Thomson- Houston standard type df indu - 
tion motors will be installed for pumping purposes, replacing separate 
installations of steam-driven pumps, the transport of fuel aud water 
to which is necessarily ап expensive item, these pumps being placed at 
different positions on the Board's estate, where the level of the land is 
such as to necessitate pumping the water on to the land from the main 
culvert, which runs throughout the length of the estate. There a'e 
14 motors in all, ranging from 2 h.p. to 28 h.p., а number of which 
are used for operating machinery on the different farms situated on thu 
Board's estate, and also for operating distributors and such machinery 
of a special nature as is used in connection with the treatment of 
sewage. The lighting of the principal buildings situated on thu 
Board’s estate will also be carried out from the same generating 
station. This scheme, which, in i:s comprehensive nature, might 
almost be called a pioncer scheme, and as applied to pumping in 
connection with sewage disposal is undoubtedly a pioneer scheme, 
is entirely due to the initiative and enterprise of the engineer, Mr. 
John D. Watson. The contracts, as already stated, have been pro- 
visionally placed with the British Thomson - Houston Company, 
Limited, of Rugby, and work will be commenced immediately the 
Local Government Board have sanctioned the necessary loan. 


Kingston.—The Town Council are raising a loan of £7,'784 for 
electric lighting purposes at 33 per cent. interest, the charge for all 
legal and other expenses (excluding stamp duty) being 5s. per cent. 
Messrs. Burstall and Monkhouse, in their last report, stated: All 
the plant, etc., is in good order. The motor for driving the atokers 
has been running, and has now been permanently fixed. Work has 
commenced on the mechanical stokers, and we understand that thee 
is a probability of the small condensing plant being delivered about 
the end of the month. Mr. Fdgeome has sent us weekly reports as 
to the costs, which we think are most encouraging. Comparing these 
with the figures of the corresponding weeks of last year, the number of 
units generated has increased 14 per cent., while the maximum load 
has only increased 10 per cent. The works costs per unit generated 
are nearly 20 per cent. lower than the corresponding period of last 
year. It will be some little time before the alterations we recommend 
can be made, but we anticipate & further reduction when the new 
machinery is at work." A week later they say: The costs, we are 
glad to say, still continue to show the improvement mentioned in our 
last report; the units generated show an increase of about 13 per 
cent. on the month, while the works costs show а reduction per unit 
generated of about 20 per cent. in comparison with the corresponding 
period of last year. The maximum load is increasing more rapidly. 
Аз far as can be judged from the station results, the present plant 
at the station should be just sufficient to carry the undertaking 
over the present winter with a proper provision of spare plant, but will 
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not be sufficient for the winter load of 1904.5. For this we are of 
opinion that one new steam alternator will be required with the necee- 
sary steam and other pipes, switchboard gear, etc. We consider that 
a plant of the same size as the largest at present installed would in all 
1 be sufficient ſor the pu , ав it would allow of an extra 
oad of kw., beyond what may be expected this winter to be put 
on to the station. We do not expect that more than this will come on 
in the ordinary course of events, and any abnormal demand would 
most probably be known of in sufficient time to allow of proper 
arrangements being made. We would advise а new set by the same 
maker as those at present installed, so as to reduce the number of 
spares, etc, A set of this size would be quite economical. We do not 
ink any extension will be necessary in the boiler-house, as in our 
opinion you have sufficient boiler and condenser power for the enlarged 
station. The new steam alternator should be arranged so that no 
extension of the buildings is necessary.” Further particulars have 
been asked for. Several extension of mains have been agreed to. The 
Electric Light Committee have had under their consideration the 
charges for meters and indicators, and hope to make some reductions 
in the near future. 

River Plate.—We have recently seen a copy of a very readable 
English paper, called the Review of the River Plate, published at 
Buenos Ayres, from which we purloin the following paragraph : ''The 
Oompehia Alemana Transatlantica de Electricidad recently issued 
bonds to the value of eight million marks, so as to enable it to acquire 
the works of the River Plate Electricity Company and the Primitiva 
Gas Compeny, and from the prospectus we take the following informa- 
tion: The station of the former company stands on а property of 
5,217 square metres ; the capacity is 1,800 h.p. alternating current, 
the price including all the cables, accessories, vontracts, etc., counting 
from April 1, 1903, for the ваш of £2 500 cash, and £150,000 in 5 per 
cent. bonds to be redeemed at par before 1943. The contract with the 
Primitiva Gas Company dates from Aug. 12, 1903, by which the com- 
pany rents all the electrical properties of the company, its contracts, 
eto., equivalent to 69,000 lamps of 16 c.p., the contract to commence 
June 1, 1903, and to last for 41 years; the price to be paid being 
£30,000 per annum. On the M. psymeut being made all the property 
will pass over to the Compañia Alemana without further expenditure. 
The yearly sum of £30, will be paid to the trustees for the deben- 
ture holders. By this new arrangement the debentures will be 
amortised by Nov. 30, 1945. In the eventuality of the Compañia 
Alemana being more than six months behind hand in any yearly 
payment the Primitiva Company has reserved the right of imme- 

iately demanding of payment of the remaining capital, and can 
also declare the contract as rescinded without having to pay back any 
of the sume received for rent, and can take over the works again. The 
Compañia Alemana is now the sole provider of electricity in the city 
of Buenos Ayres. The capacity of its stations is 16,050 h.p. The 
revenue of the company for the first six months of the year was 
655,879dol. gold, as against Mor stad, үү: in the same period 
of 1902. The working expenses were ,164dol. gold, as against 
192,585dol. gold, so that the gross profits on the first six months 
of 1903 amount to 333,715dol., as against 226,265dol. for 1902, an 
increase of 107,450dol. The current sold during the first six months 
of the year was 6,877,576 kilowatt-hours, as against 4,773,483 in the 
same period of 1902. The following table shows the progress made 

by the company: 
~ — 1,000 kilowatt-hours —————. 


1902. 1901. 1900. 

Private lightipg.................. 5,116 ......... 5,264 ......... 2,944 
Publio lighting .................. 1041 ......... 1081 ..u 962 
Power (motors) .................. 1,041_......... 6004. „ 485 
Tramways ....................... 4,618 4,175 ss. 2,865 
Om uses 205: uw OTE Gus 216 
10,281 ..... 9,5 7, 470 


PROVISIONAL PATENTS, 1903. 


` Ост. 26. 

23102. Improvements in and relating to the application of 
electricity for the production of soenic effects at 
theatres and other places of entertainment. John 
Francis Carey, 6, Oriel-road, South Hackney, London. 

23108. Improvements in and relating to the application of 
electricity for the production of seenio effects at 
theatres and other places of entertainment, John 
Francis Carey, 6, Oriel-road, South Hackney, London. 

23110. Improvements in electric potential governors. Thomas 
Large Boyden, The Elms, Newbridge, Wolverhampton. 

$3190. Storage battery plates. Joseph Bijur, 28, New Bridge- 
street, London. (Complete specification.) 

23151. Improved method and apparatus for producing а suit- 
able circulation of the electrolyte in electrolytic 
processes. Hugo Koller and Paul Askenasy, 46, Lincoln's- 
inn-fields, London. (Complete specification. ) 

$3101. Improvements in clectrically-hcated handles. Robert 
Anton Fliess, 53, Chancery-lane, London. (Complete speci- 
fication. ) 

83173. Improvements in protecting devices for parallel feeders 
used in the distribution of electrical energy. Leonard 
Wilson, 45, Southampton-buildings, Chanoery-lane, London. 
(Complete specification. ) 

$9181. Improvements in and relating to eleotrio traction 
systems. John Mannheim, 18, Southampton - buildings, 

Ohancery-lane, London. 


23182. Improvements in connection with vacuum brake 
apparatus and mechanism for use therewith on 
electrical and other railways. James Gresham and 
Henry Albert Hoy, 18, Southampton-buildings, Ohancery- 
lane, London. 


Ост. 27. 

23193. Improvements in or relating to o - electric 
generators and motors. Adrian Denman Jones and the 
Jandus Aro Lamp and Electric Company, Limited, Hartham 
Works, Hartham-road, Holloway, London. 

23224. Improvements in electrically-illaminated signs. John 
Henry Goehst, 65, Obancery-lane, London. (Complete 
specification. ) 


23995. Improvements in electric lamp sockets. John Henry 
Goehat, 65, Ohancery-lane, London. (Complete specification.) 

98996. Improvements in electrically-illuminated signs. John 
Henry Goehst, 65, Chancery-lane, London. (Complete 
specification. ) 

Improvements relating to receiving instruments of 
printing telegraphs. Philip Arthur Newton, 6, Bream's- 
buildings, Chancery-lane, London. (Eltypic Manufacturing 

Company, United States.) (Complete speéification). 

Improvements in telephone relays ог repeaters. 
Gustavus Emerel Sundquist and Albert Henry Wahl, 6, 
Lord-street, Liverpool. (Complete specification.) 


Ocr. 28. 

Improvements in devices for suspending tho overhead 
conducting wires of electric tramways and railways. 
Archibald John Howard, Olifton House, Oheddon-road, 
Taunton. 

Improvements in magnetico separators for ores or like 
materials. Joseph Mansell Moss, 4, Olayton-square, 
Liverpool. 

The adjustable arm rest for the telephone. Edith Moore, 
13, Peel-road, Douglas, Isle of Man. | 

Improvements in eleotrioally- operated valves. The 
Warwick Machinery Company, Limited, 85, Oannon-street, 
London, (The General Electric Oompany, United States. ) 

23359. Improvements in sparking plugs and the like for 

electric ignition. Frederick Henry de Veulle, 9, Exchange- 
chambers, New-street, Birmingham. 

23375. Improvement in electric silent discharge apparatus. 

August Schneller and Dirk Koeleman, 4, South-street, Fins- 
bury, London. 


23337. 


23355. 


Ост. 29. 

23406. The electric autematio twin-wire switch. Walter 
Parkinson, 18, Fife-road, Kingston-upon-Thames. 

23443. Improvements in eleotrical instruments. Orompton and 
Co., Limited, and William Arthur Price, The Arc Works, 
Chelmsford. 

23444. Improvements in electrical instruments. Crompton and 
Co., Limited, and William Arthur Price, The Arc Works, 
Ohelmsford. 

93461. Improvements in or relating to electric generating 
apparatus. Paul Alfred Reubens, 111, Hatton-garden, 
London. | 

23469. Automatic switch for control of starting clectric motors. 
Frederic Collyer Newton, 30, Olovelly-road, Hornsey, London. 

23478. Improvements in and relating to the electrical trans- 
missions of energy through space. Alessandro Artom, 
45, Southampton-buildings, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, Aug. 23, 1903, being 
date of application in Italy.) (Complete specification. ) 

23482. Improvements in or relating to secondary batteries. 
Georges Rosset, 70, Chancery-lane, London. (Date applied 
for under Patents Act, 1901, Nov. 24, 1902, being date of 
application in France.) (Complete specification.) 

$3488. Improvements in and relating to the electrical trans- 
missions of energy through space. Alessandro Artom, 
45, Southampton-buildings, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, Sept. 12, 1903, being 
date of application in Italy.) (Complete epecification. ) 

23490. Improvements in electric storage battery plates. 
Oliver Imray, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Carroll Potter, United 
States.) 

Ост. 30. 

23521. Improvements in and relating to loose handle automatic 
magnetic blow-out circuit breakers. Samuel ‘Whipp, 
Old Market-chambers, Yorkshire-street, Rochdale. 

23523. Astatic magnet, and process for the of same. 
Johannes Zacharias and Emanuel Lasker, 15, Water-streot, 
Liverpool (Complete specification.) 

28540. Improvements in electric resistance boxes. Arthur 
Henry Adams and Arthur Herbert Curtis, 11, Southampton- 
buildings, Ohancery-lane, London. 

$3545. Improvements in or relating to electric batteries. 
Alfred Blackman, 20, Bucklesbury, London. 

28546. Improvements in telephone mouthpieces or receivers. 
Arthur Benjamin Oruickshank, 33, Oannon-street, London. 

23557. Improvements in electrical clutch and brake mechanism. 
Abram Peters Stockel, 45, Southampton-buildings, Ohanoery- 
lane, London. (Complete specification.) 
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23574. Improvements in wireless signalling systems. Harry 
Shoemaker, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) 


23585. Improvements in electrical signalling apparatus for 
fire calls and the like. Edward Lawley Pinching and 
Walter Henry Walton, Birkbeck Bank-chambers, South. 
ampton- -buildings, Chancery-lane, London. 
Ост. 51. 

23592. Improvements in electric cirouit controllers. George 
Joseph Philpot and George Herbert Alderton, 37, Ditchling. 
road, Brighton. 

23608. Improvements in electric switches. John Tomlinson and 
Henry Lomax, 57, Barton-arcade, Manchester. { 

23630. Improvements in connection with overhead wiring, 
spans, ears, clrcuit breakers, frogs, and trolley heads 
for electric traction. Albert James and the London 
Motor Engineering Company, Limited, 87a, Wellesley-road, 
Chiswick, London. 

23636. Improvements in raising and lowering electric aro 
lamps. William Anderson Brown, 40, Ohancery-lane, 
London. 

23647, Improvements in and relating to electric arc lamps. 
James McLaughlin, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

23652, Improvements relating to electric meters. Société 
Anonyme des Ateliers de Mecanique de Precision de Territet, 
45, Southampton-buildings, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, Nov. 10, 1902, being 
date of application in Switzerland. ) (Complete specification. ) 

28663. Improvements relating to telpherage. Siemens Bros. 
and Co., Limited, Birkbeck Bank-chambers, Southamptonu- 
buildings, Ohancery- lane, London. (The Union Telpherage 

| Company, United States.) (Complete specification.) 

23064. Method of and means for automatioally starting and 
breaking motors. Siemens Bros. and Co., Limited, 

Birkbeck Bank-chambers, Southampton- buildings, Ohancery- 

lane, London. (Siemens und Halske Actien-Gesellschaft, 

Germany.) (Complete specification.) 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 19, 1908. 


1902. 

Electric acoumülators. Danzer. 

Means for regulating the consumption of ourrent by 
electromotors. Siemens Bros, and Co., Limited. (Siemens 
und Halske Actien-Gesellschaft. ) 

. Poles or electrodes of electrolytic apparatus and the 

like. Atkins. 

23243, Insulating material for electrical purposes, and pro- 
cess for manufacturing the same.  Sefton-Jones, (Isola 
Werke А.-С. in Oerlikon. ) 

. Alternating-current dynamo-electric apparatus. 

апа Eichberg. 

System of telegraphing or telephoning to or from а 
railway vohic)e. Edgar. 

. Electrically-actuated musical instruments. Diokson. 

23842. Electric telegraphy. Hesse and Heurtley. 

. Electric aro lamp hangors. Carolan. 

Company.) 

. Means for conducting electricity to tram and like сагв 
on the underground system. Howarth. 

. Phase modiflers and systems of electrical distribution. 
Oarolan. (General Electric Company.) 

. Means for guiding tramway vehicles and their trolley 
wheels at rail and conductor points. Holmes and 
Holmes. 

. Electrio light pendants and electroliers. Kemp. 

. Automatic electric signalling apparatus for railways. 
De Labarthe. 

á PRS meters. Evans. (Allgemeine Electricitäts-Gesell- 
schaft. 

à 5 electric contacts for high-tension circuits. 

e. 

i am. for selective olectric signalling. Lake. 

tone. 


Winter 


(General Electric 


Lake. (Stone.) 

. Means for controlling or regulating the supply of 
electricity in installations subjected to considerable 
fluctuation in the demands thereon. Johnson. (Elek- 
trizitäts Actien-Gesellechaft vorm. W. Lahmeyer und Oo.) 

. Electric ignition devices for explosion motors. Thézard. 
19915 applied for under International Convention, Dec. 10, 
1901.) 


. Means for transmitting and receiving electric signals. 
Lake. (Stone.) 
. Method of transmitting and receiving electrical signals. 
Lake (Stone.) 
. Method of determining the direction of magnetio waves. 
Lake. (Stone.) 
Bearings for electrio or other measuring instruments. 
Carolan, (General Electrio Company.) 


27763. 
27764. 
27781. 
28039. 


88445. 


12032. 


13750. 
19877. Electromagnetic relay apparatus. Siemens Bros. and 


20103. 


20401. 
20497, 


20655, 


Apparatus for amplifying clectromagnetic signal waves. 


Means for varying the voltage of alternating electric 
currents. Carolan. (General Electric Company.) 

Systems of electric phase transformation. Carolan. 
(General Electric Company.) 

Apparatus for determining the direction of magnetic 
waves. Lake. (Stone.) 

Apparatus used as standards or brackets for gas or 
electric light. Morrall. 

Polarised electric bell. Brander. 


1903. 


Insulating material for dynamo - electric machines, 
eleotrio motors, and conductors. Oliver and Philpott. 

Electric switches. Knipping. 

Electrolytic apparatus such as secondary batteries. 

Johnson. (Ford.) = 
Eleetro-deposition of gold. Kington. 


1529. 


2976. 


Co., Limited. (Siemens und Halske Aktien-Gesellschaft.) 
кеке attachments for telegraph and like posts. 
ray. 

Electric switches. Hunter and Warren. 

Electric plant for the synthetical production of nitric 
products by means of discharges of electricity in 
gaseous mixtures. Kowalski and Moscicki. 

Process for the eleotrolytic production of metals of 
‘the earthy alkalies and more especially of metallic 
calcium. Evans. (Elektrochemische Werke G. m. b. Н.) 


COMPANIES’ STOCK AND SHARE LIST. 


Name. aa Last price 
Commercial and Industrial.— £ £ 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 .. jk 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125000 1 .. + 
British Insulated and Holaby Cables, Ord., 1-100, 000 5 
— cent, Cum. Pref., 1- 19 e 5. | 
—— 44 рег cent. Mortgage "Debentures ............-- 100 .. 102-1 
British КУ ИШ Houston Co., 44 ap one 1st Mort. Deb. 100 103-106 
British нош Elec. and Manut., 6 per cent. Pref., 
575,000. Grate slats ааа неа PRAE C 58-5 
——— per cent. Mortgage Debenture Stock .......... мр .. 100-1 
Brush Е Electrical Engineering, Ordinary, Nos. 1-106,751.. 3 th 
— Non. Cum., 6 cent. нне sone aua RU 3 do 
—— it per cent. lst Debenture Stock ................ 100 97-1 
r cent. 2nd Debenture 8бооК................ 100 
Caliendon ble, Debenturesss . .: 100 шо 
б per oent. Pref. ...............................- 5 .. xn 
Crompton and (obo енене. è 151 
cent. Dobent ure. 100 100-1 
Bison s Swan United, A“ Shares, 1-99,261 .......... Ò .. i 
“д” Shares, 01-017, 139 егете Те аө B „ 78.5 
— per cent. Dobenture s ͥ 100 .. 7 
4 per cent. Deb. Stock, Redl . 10 .. 72-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 — li 
7 per oent. Cumulative Pre... M 5А a | 
4 per cent. Perp. lst Mort. Dh e -100 
Ferranti Limited, 5 per cent. 5 5 Mort. Deb. Stock, д 100 .. 90-95 
General Electric Company (1900), 5 cent, Cum, Pref... 10 9-10: 
4 per cent. 1st Mort. Deb. Stock ................ . 10 .. ‘99 
W. T. Henley's Telegraph Works, Ordipery „ 5 .. 1415 
ay per oont. Maren FFC СОИ P 5- 
Id t per oent. Debe pe ТАЙ Works UN T. әз nod 
ubber, vetri an egraph Works ...... - 
4 per cent. Debentures .......................... 100 .. 100-1 
Parker, Thos., Limited, Ordinal VC 10 1 
Telegraph Construction and tenanoe ................ 12 .. 
5 per cent. Bond 100 100-105 
Eleetrle Lighting and Supply.— 
Blackheath & Greenwich District Ordinary TL a вс К Чч 
per cent. Deb. Stk. Certs., Red. and Conv . 100 — 16119 
Bournemouth and Poole, Ordinarr rr 10 „ 1 
— — 44 per cent. Cum. Pref., 7,501-15 "EA - 10-11 
: per cent, Cum. Second Pret. 11500 001.22, 500 10 .. 1412 
per cent. Debenture tock, | ee akan 100 .. 105-106 
Bromley ( ant) Electric Light a Power Co., 44 per cent. 
М ч ebenture Stock, N ““... 100 100-102 ха 
rompton an ensington, Ordinary .................... a 
ба me ч: 5 Ov Sek xn we Se a a 1 Du 
alcu ectric Su rp., Ordinary, Nos. $a . 
Nos. 20 00195. 000 edd uui rdi sx eX eee s QC Каса 5 .. к? 
Cambridge м. 8000 Supply Company, Ltd., 810 05. vid da р АА T 
Central Electric tc Supply, f Id., 4 {Дег cant, Guar Deb. Stock 100 an 
d cent, Cum. Prei D .. 54 
г Undertaking rm p.c. Cum, Pref, 1-40, Же, бу . 42-5 
A Di Gents Debenture Stock, Red. (Prov. Certa. Jis .. 104-106 
Chelsea Electricity Supply .............................. 100 ка aro 
44 per cent, Debentures ........................ 100 .. 108-111 
City of London, Ordinar n . 10 .. 93-104 
6 per cent. Cumulative Pref. .................... 10 .. 13-14 
5 о por cent. Debenture Stock .................... m — 122-127 
рег cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. .. 102-106 
County of don and Brush Provincial, Ordinary........ 10 — 72 
6 per cent. Cum. Pre nn ꝗ 10 .. 113 
44 per cent. Debentures Prov. Certs. All Rd, B . 107-11 
Edmundsons’ Electricity Corporation, Ordinary, 1-50,000 .. > 
6 per cent. Cum. Prei. 5 ais xd 
и осе First A Mort: Рерната 100 .. 1051 
есше Tractn. Јо. of Aust., s 6p.c. Cm. Pf.,1-30,000 5 
Ikestone Electric pe e ү! Nos. i. 10 000 . .. 
Folkestone Electric ply. os. 1-10,000 ...... © 
per cent. Fest Deb ‚ Red. ............ *. 100 .. 100-105 
Bove El rio Light ag, Limited, Ort, 25, ‚000 .. 13105 B wis e 
ensington & Knights ec Ord., 1-21, 8 
is per cent. Debenture Stock Red. ........ wae 100 „ jr 
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Name. i us Last price. Name. E. Last price 
£ £ £ £ 
Kensi adio and Kaightebridge and Nottin Hil .. 100 .. 101-104 British Electric Traction, Ord. 1-300,000 & 60, лә, 000.. 10 pid 
Ktiderminster and Dist. Elec. Lighting an Traction, Pret. 10 .. 9-1 6 per cent. Cm. FI., 50 001-60, 000......... ....... 10 œ 1 14 
London Electric, Ordinary ....................- eee rn 3 1324 5 per cent. Perpetual Debenture Stock . " sewi — 1@- 
e ove 5 . 53-53 Buenos Ayres and Belgrano Tram., Ord., 1-100, 000. 5 — BA 
i per cent. lst Mortgage Debenture Stock, Red... 100 .. 100-102 * А” 6 per cent. Cm. PI, 1-40,000 .............. 0 8-51 
Metropolitan, Ordinarfꝶꝶꝶ z cece se nnn 10 . 174-184 B per cent. Cm. Pl., 1-27 ,500 8 EK MET 44-5 
U per cent. First Mortgage Debenture 20903 . 100 .. 110-114 5 рег cent. Deb. Stock, Hed +... ...... 100 - 1ч/-110 
У per ceat. Mortgage Debenture, Red. 100 .. 97.100 Prov. Cert., all paid 100 .. -102 
Newoastie-upon-Tyne Electric Supply, Онтун 5 .  F810l Oape Electric Tramways, Nos. 15 480,000 .................. 1 2 2-24 
Peeference.. Mo 4 .. 100103 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 .. 8.10 
Notting Hill Electric Lighting pe 300 124-134 4 per cent. lst Mortgage Deb.,1-5,000(1917) . :100 .. 98-101 
—— — 4 per cent. First Mort. Debs., Nos. 1- 500 (Reg. * -101 Colombo Electric Tramways and Lighting, 5 per cent. "Jat 
Oxtord Electric, Ordinary, 1-96 and 407- 14,310 ............ 54-F3 с Electro Debenture Stock, Red. .................... 100 .. 100,103 xd 
4 per cent. Debentare Stock 1 £8-101 Cork Electric Tramways and Lighting Co., Ordinary...... 10 .. 15-14 
Royal Electrical Compsay of Montreal, 44 per cent. First 5 per cent. Cum. Prei .. 10 — 12-12 
Shares Mortg age, ebeutures ........................ O .. 98-100 ——— Debentures .................................... 100 .. 96-99 
Smithfield М lectric supply, i Host Ora. | eet 5: us 3. Dublin United Tramways (1896), Ord., Nos. 0, sie e.s... 10. 12-15 
4 per cent. Debenture . 100 . Es. 6 per cent. Pref., Nos. within 1-0, 0 ũ .......... 10 . 1616 
3outh London, Ordinary .........................5+ә.... 8s . 44 рег с сең: Mort, Debs., 1-5,000, Red. .......... 100 — 94-97 
db. James's and Pall Mall, Ordinary, 10190, 080 .......... 5 . 14415 Imperial Ordinary........ Swed selenite e | ee 224 
7 per cent. Pref. . F 49 6 per cet. Cum. Prol, (uere sss beacuse dead ‚Ап. 1 35 
34 per cent. Deb. io . 30.507. ce eade wee 100 - MAR 15 at per Я Stock saad ight A 1 — 118-11 
Electric Su ary, 8- - sleo anet Electric rid: an g, 5 per cent. 
Шы DAE So ob Cumulative Preference, 60,001-80,000 5 .. 45 Cum, Pref. , Nos, 30,001-60,000 .. eere 85 
Westminster, Ordinary . pL ad 12 13 4 per cent. Оо Stock gh... 00 .. Æl 
—— 5 per cent. Cum. Pref., 110,101-138,251.......... 5 6-64 Kidderminster and District Lighting and Traction, Pref... 6 ~ 33-4 
London United Trys.(1901),5 per cent. Cum. Pref, f 10 . 114.12 
11 4 per cent. lst Mt. Db. Stock, Red. .. .......... . 100 .. 104-106 
Electric Rallways.— Metropolitan Electric Trams. Deferred 1 u00 00 001-1314, 016 1 a 520016 
%%% Sam bud uat E 100 .. 9598 per cent. vum. 2те кеа» — 
„ Ыс Be [т Genera кей Ordinary recien f d 
e erred „ 6 „%%% %% ос осососозеое е өе = 
(De Deb’ Stock (Prov. Scri t Certa., fully paid) ** 116.119 5 per cent. Mortgage Debentures, 1-1, Т\$ (Regd). 100 .. 88-95 
v. y 5% Oldham, дасе, and Hyde Tramway, Ordinary..... PRIN 10 . 104-104 
Clty and South London, Consolidate Ordinary „ as 51- per cent. Cum. Pref. 10 111-1 
4 per cent. Debenture Stock Sears ея 100 .. 15-18 Perth т оеш. Ор, АБ por cent. 1 Mort. Deb. Sti. 100 = па 
б per cont. Pref, 8(оск Mo svp e 2 Porth Elec Tramwaya (W rdinary, 20,001-40,000 ...... — 910 
” ee » 01 eee, 100 T 122-127 5 per cent, Cum. Pref., 1-20, ecc. "КҮҮЛҮҮ ee 10 аа 100 
"head, 8 per cent. Preĩi . — L5 1313) 44 per cent. Debenture Stock.................... 100 .. 16410 
Liverpool ui 1 ; por оет VV — 2 "3a South Lancashire Electric Traction and Power Company 
—— 4 per cont. Mortgage Debentures, Red., 11,700... % — 102-104 2101.42 6 per Анон | 
Waterloo and City, Ordinary _...............-.---.---— j^ i — £528,093 44 per cent. Debenture book 100p.c. — 100 p. o. 
Eleetrie Tramway 8.— Telephones.— 
— aes wa 44-43 
Anglo-A ntina, 12000 cent. Debenture Stock, `1888.. .. 3125130 National EA deer ктегоггеб FCC 190 = 7 8 
Blac Land Fleetwood Tramroad...................... eo 134-14 — Deterr ү ck .. J even “aa 
Brisbghe Tramway Invest., Lim., Ord., 1-75,000 .......... va 2-3 per cen cum bo M 007 13.14 
— 5 per cent. Cum. Pref., Nos. 1-75,000 — 2 2 "T 34-43 xd — 6 per cent. m. Recon Prot. 2022222 б — 4 . 
— —— 4} per cent. Deb. Stk., Red., Prov. Certe. all T 100 .. 98102 —— 5 рег cent. ло саш Third Pre. 1080 ee 
Non. Cum. б per cent. Pret., Nos. 25,001-38,600 .. 93-96 „5 i Wlectri Company - 2 Е 1 
Az per cent. lst Mt. Debs., Nos. 1-6, 250, of £40 Ax D . 102-104 p. | >tannsi Tataghone and Hlectrio Company - l „ & 1xd 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
a [nm 
Miles of 
Traffic Returns for Increase or Accounts for past year. 
week decrease. пе ЫШ ют 
и Currer al | Р C il Р ре Wu of mile 
t Total | Passengers ar miles as- e e. 
E 1905, | 1902. | Week. ook, | Cue 1905. 1902. Ending receipts carried run.  |s'nger Mid. track. 
ось 3, 1.22 | Юз „ 382 + 8.495 19: ! 124 May 31 37, 351 9 099,715 794,641 098 1592 1,870 бла 
—— Á à ay , , , 
detentus on MES Epor ttm C CR Л А Bis 136 Q3 Dd i 
восооо о = | [i] 1 . | E + | + , Ta pet en gt nd 
cupis Corporation . „ 0 782 728 80 | + '88 24 | 24 March 25a! 40 964 7,234,106 mu 1:36 | 11°87; 1,705 | 744 
Blackpool Corporation ..... ... „ 29 306 365 | + 20 — 19 | 17} 16 „ 31211,1168 | 6.169,21 4,443 152 108 — = 
Blackpool- Fest wood ine „ 31 272 292 | — 14 — 136 164 16; Dec. 31 30. 923 2,049,677 5°62 1975 1,932 | 6 
Bolton Corporation ............ Nov. 1: 1.790 1.702 + 28| + 7,342 ' 38 25 | March 31 85,704 17,761,605 h 38 2 115 | 10°75 430 | 5 
Bournemouth Corporation Oct. di 877 | - | — — 10 — — — = — — 4 — 
ton Nov. 1 377, 3.412 + 305 414,518 4 — = = ар ms roll rer Pes up ned 
а оа Соо айо e Г „ 1| e | 7797 | + м|+еый él — а — | 10452508 105198 100 |1010] |. — | — 
Bristol Tramways Company . „ 9 4625 4452 | + 175 — 511 514 Dec. 31/223, ,192, 724, ; = 
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Faraday House.—Prof. C. A. Carus-Wilson, M.A., 
M. IE. E., commenced a special course of lectures to the 
senior students of the Electrical Standardising, Testing, 
and Training Institution, entitled Direct-Current Motor 
Construction,” yesterday (Thursday). 


Wilkinson Overhead Tramway Accessories.— 
In our article under this heading in our last issue we named 
Messrs. Player and Mitchell, of Birmingham, as the makers 
of the fittings and accessories described. This is correct во 
far as it goes, but we should have added that Messrs. 
Brecknell, Munro, and Rogers, of Bristol, are also manu- 
facturing and placing these articles on the market. 


Electro-Harmonic Society.—We have received the 
programme of the Ladies’ Night” concert to be held by 
the above society at the Holborn Restaurant to-night under 
the chairmanship of Mr. R. Kaye Gray. It reveals an 
attractive array of talent, the artists including Miss 
Gertrude Maxted, Miss Lilian Gardner, Mr. Harry Dearth, 
Mr. Alf. E. Izard, Mr. T. E. Gatehouse, and others. The 
orchestra will play selections. 


American Institute.—A most valuable volume has 
been issued by the American Institute of Electrical Engi- 
neers, covering part of the transactions of the society at 
the Niagara Falls Convention from June 29 to July 1. 
The papers and discussions of July 2 and 3, the last days 
of the meeting, will appear in the next issue. The present 
volume runs into some 460 pages, and contains a very large 
percentage of the papers read at the convention, together 
with the discussions thereon, as well as the independent 
discussions on engineering topics, The whole forms a very 
complete and exhaustive book of reference. 


The Metric System.—The secretary of the Decimal 
Association has received from the Premier of New Zealand 
а copy of a Weights and Measures Act which was passed 
by the House of Representatives at Wellington on July 28 
last. This measure contains a clause rendering it lawful 
for the Governor at any time by proclamation to declare 
that from and after the date named in the proclamation, 
being not sooner than Jan. 1, 1906, the metric system shall 
be the only system of weights and measures recognised for 
use in New Zealand, and thereafter it shall not be lawful 
to use any weights and measures other than those. 


International Electrical Congress, 1904.—In 
connection with the above congress, about which we gave 
some particulars in our last issue, we understand that one of 
the most important and far-reaching efforts of the organising 
body will be in the direction of starting а movement 
favouring international standardisation in things electrical. 
Expression of opinion on this proposal will be specially 
invited from the representatives of England, Germany, 
France, Italy, and other countries attending the congress, 
and if matters can be taken far enough at the time, it will 
be suggested that а permanent committee on international 
electrical standardisation be appointed which would, from 
time to time, report to properly accredited electrical bodies 
in the participating countries. 

The St. Marylebone “ Purchase."—4As an alterna- 
tive to seeking parliamentary powers enabling the St. 
Marylebone Borough Council to complete the purchase of 
the local property of the Metropolitan Electric Supply 
Company, а newly-elected member of that body suggests 
that a committee shall be appointed “ to confer with the 
company with а view to an arrangement being arrived at 
to remove the present deadlock.” We would remind that 
member that the question of raising the purchase money 


does not rest with the company any more than it does with 
the Borough Council, and that having failed to induce 
either the Board of Trade or the Local Government Board 
to lend their assistance in obtaining a loan, the only alterna- 
tive for the local authority is to take parliamentary pro- 
ceedings. This has already been decided upon as 
'* expedient.” 

Edison’s Storage Battery.—The American technical. 
Press reports a successful trial run of an automobile 
equipped with the new Edison storage battery. А 68-cell 
battery was used, and the carriage was equipped with two 
80-volt motors. The route was from Boston to New York, 
and some stiff hills were encountered. When climbing one 
of the steepest the battery gave out 100 amperes of current 
during a greater part of the time, and at the discharge 
reached 102 amperes. The total distance traversed was 
249} miles, and the cells had to be recharged several times 
during the run. No information, however, is given on the 
important point as to the ground covered on one charge 
At the end of the run there was a little trouble through 
one of the motors heating, but otherwise there were no 
mishaps. The actual running time was 24 hours 56 minutes, 
making an average speed of 10 miles an hour. 


Marconis Experiments.—Mr. Marconi has returned 
from his cruise to Gibraltar on H.M.S. * Duncan,” but his 
experiments do not seem to have turned out so successful 
as was anticipated. He was unable to hold communica- 
tion with Poldhu, in Cornwall, from Gibraltar, although 
messages in the reverse direction are stated to have been 
received with ease by Mr. Marconi. The distance is over 
1,600 miles. The reason that is given for the failure to 
transmit messages from Gibraltar to England is that the 
instruments used were not sufficiently powerful. То this 
same cause has been attributed Mr. Marconi's inability to 
communicate with America from his Poldhu station, and 
he is supposed to be installing more powerful apparatus on 
this side. From reports received, Mr. Marconi is shortly 
to turn his attention to overland wireless telegraphy. His 
company is erecting a station at Fraserburgh, on the 
Aberdeenshire coast, and experiments will be carried out 
between this place and Cornwall. 


Line Voltages in South Africa —Mr. H. J. 8. 
Heather, A.M.I.C.E., engineer to Moodie’s Gold Mining 
and Exploration Company, Limited, sends us some note- 
worthy figures on the performance of an electric generating 
plant of which he has charge for supplying the company’s 
mines with power at Barberton, in the Transvaal. Current 
is generated at 220 volts, and is transformed up to 11,000 
volts on the overhead transmission line. As showing the 
reliability of such voltages, even in a district where 
thunderstorms are notoriously severe and frequent, Mr. 
Heather mentions that before the war he obtained a record 
uninterrupted run of 88 days. Operations were restarted 
on Sept. 15, 1902, and since that date uninterrupted runs 
have been recorded of 82, 77, and 108 days. The engineer 
is to be congratulated on having obtained such successful 
working, especially under the climatic conditions he 
mentions, It is scarcely necessary to add that the plant 
is run 24 hours per day and seven days a week. 


Electric Power in New Zealand. — It will be 
remembered that we recently stated that an engineer was 
to be called in by the New Zealand Government to report 
on the proposal to utilise the Haku Falls for power 
purposes. This has now been done, and the enginecr, 
Mr. Allo, has issued his report, which may be accepted 
as favourable to the scheme. Не estimates that 39,000 h.p. 
could be obtained by harnessing the falls even in a dry 
season. The idea is to work the whole of the present 
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steam railways in the North Island by electricity, and the 
engineer thinks that 9,000 hp. would be sufficient for 
this purpose, leaving 50,000 h.p. to be distributed for 
general industrial uses. According to Mr. Allo's figures, 
there will be a great saving ultimately in changing from 
steam to electric traction on the railways. Thus he says 
that steam power at present costs £7 to £7. 10s. per horse- 
power per annum, while under the proposed scheme 
electrical power could be supplied at from £4 to £5 per 
horse-power per annum. 

Society of Arts.—This society opens its one hundred 
and fiftieth session on Nov. 18 with an address by the vice- 
president, Sir Wm. Abney, K.C.B., F.R.S., eto. Among 
the papers to be read at ordinary meetings during the 
session are: * The Universal Exposition at St. Louis, 1904," 
by Mr. Geo. F. Parker; “Fiscal Reform," by Sir Chas. 
Malcolm Kennedy, K.C.M.G., С.В.; “Science and 
Industry, by Sir Wm. Н. Preece, K.C.B., F. R. S.; 
“ Thermit,” by Prof. Chas. Vernon Boys, F. R. S.; and 
* Steam Motors,” by Mr. Thomas Clarkson. The arrange- 
ments for the Cantor lectures are as follows, so far as they 
are of interest to engineers: The Mining of Non-Metallic 
Minerals,” by Mr. Bennett H. Brough (four lectures), 
Nov. 25, 50, Dec. 7, 14; „Oils and Fats—their Uses and 
Applications,” Dr. J. Lewkowitsch (four lectures), Jan. 25, 
Feb. 1, 8, 15; “Recent Advances in Electro-Chemistry,” 
Mr. Bertram Blount (three lectures), March 7, 14, 21. The 
annual conversazione of the society will probably be held 
on Thursday, June 30, 1904. 

Birthday Honours.—There are just one or two 
names in the birthday honours list which arrest our atten- 
tion. The first is that of Prof. Clement Le Neve Foster, 
F.R.S., who is created a Knight Bachelor. As our readers 
know, Prof. Foster is professor of mining at the Royal 
School of Mines, London, having held that office since 
1890. He was an inspector of mines from 1873 to 1901, 
and at the present time is editor of the general reports 
and statistics relating to mines and quarries at the Home 
Office, and is also an examiner in mining for the Board of 
Education. The new knight was born in 1841. The 
name of Mr. Chas. Scarisbrick also figures in the list of 
new knights. He will be chiefly remembered by scientists 
for the active part which he took in connection with the 
British Association meeting at Southport this year. He is 
&large property owner in Southport, and was mayor of 
that town in 1902. Among the appointments to the 
Imperial Service Order are those of Mr. H. Hatfield, chief 
examiner at the Patent Office; and Mr. Cecil West Darley, 
engineer-in-chief for publie works in New South Wales. 

Wireless Telegraphy in Italy.—A message from 
Rome reports some important extensions in wireless tele- 
graphy development in Italy. The work of constructing 
а station at Bari with a capacity to operate over a radius 
of about 320 miles is far advanced, and will shortly be 
completed, so that the station may be opened for working 
towards the end of the present year. This station will be 
able to communicate with the other stations established 
along the Italian coast, with vessels in the Adriatic, and 
with the Montenegrin station at Antivari, where the work 
of installation will be commenced very soon. The 
site for the largest Italian station contemplated has been 
definitely chosen. It is at San Rossone, where the Villa 
Royale has been selected. This station, according to Mr. 
Marconi’s expectations, will be able to communicate not 
only with Argentina, but also with the stations at Table 
Head (Canada), Cape Cod (United States), and Poldhu. 
The rate for wireless telegrams between Italy and England 
when а commercial service is started is expected to be 
10 centimes (or 1d.) per word ; and for telegrams to Canada 


and the United States 30 or 40 centimes (3d. or 4d.) per 


word. 

New Books.—“ Electric Lighting and Power Distribu- 
tion,” by W. Perren Maycock, M.I.E.E. (Whittaker and Co. 
7s. 6d.). This work by Mr. Maycock is in two volumes, 
the present publication being the second. It is of principal 
interest to students preparing for the preliminary and 
ordinary grade examinations of the City and Guilds of 
London Institute, and to such is well worth study. The 
value of the book is enhanced by the inclusion of numerous 


questions and exercises, embracing all those set for the 


preliminary and ordinary grade examinations in 1890, and 
the pages are embellished by over 400 illustrations, —“ The 
Practical Engineer’s Electrical Pocket-Book and Diary,” and 
«Тһе Practical Engineer's Pocket-Book." The first of these 
two little annuals has now reached its fifth edition, while the 
second is in its sixteenth year. The present issues for 1904 
are no exception to their predecessors, in that they are 
replete with the latest information, and should be an 
invaluable acquisition to the equipment of the practical 
electrician and engineer.—In our notice of “ Tube, Train, 
Tram, and Car” (Geo. Routledge and Sons, Limited. 6s.) 
in our last issue we regret that a slight error occurred in 
the spelling of the author’s name. He is Mr. Artbur H. 
Beaven, not Bevan as appeared. 

German Electrical Industry.—During the past 
week the amalgamation of the Siemens and Halske Com- 
pany with the Schuckert Company in Vienna has been 
carried through, and matters are so far advanced that on 
Jan. 1 next the united working of the concerns will commence. 
This fusion is only a natural sequence of the previous 
amalgamation of the Berlin firms of Siemens and Halske 
and the Schuckert Company. The Berlin correspondent of 
the Financial Times states that in this amalgamation are 
included not only the works of Siemens and Halske at 
Vienna and Leopoldsan, and the branch establishments at 
Budapest, Graz, Larbech, Lemberg, and Olmiitz, but also the 
Vienna establishment of Schuckert and the entire plant 
of the new Viennese Electric Tramway Company. The 
Schuckert establishment represents a value of about 
30,000,000 Austrian crowns, and the Siemens and Halske 
concern, according to the last balance-sheet, has a capital 
of 20,000,000 Austrian crowns. Another rather important 
fusion in the electrical line is reported as having been 
accomplished. This is the amalgamation of the Bitterfeld 
Electro-Chemical Works with the Rheinfelden Electro- 
Chemical Works. The arrangement was made by the 
Bank for Electric Enterprises at Zürich, called for brevity 
the Electrobank, which is in possession of most of the shares 
of both of the concerns in question. 


Kelway's Sound-Locating System.—For a number 
of years Mr. C. E. Kelway has been experimenting with а 
range-finding apparatus which depends for its accuracy on the 
difference in the rate of transmission of light and sound waves. 
He has recently introduced a somewhat similar system for 
locating the position of ships at sea when, owing to fogs 
or atmospheric conditions, it is impossible to obtain direct 
bearings. In this case the sound signals are worked in 
connection with wireless telegraphy messages. The idea is 
that lightships or lighthouses should send out simul- 
taneously а foghorn signal and а Hertzian wave signal. 
This ‘being done, the officer on watch could, by noting 
the interval between receiving the Hertzian wave signal 
and the foghorn signal, tell at once his distance from the 
signalling source. For this purpose а Kelway range- 
finding watch which is direct reading would be 
used. Further information as to the bearing of the 
lighthouse or lightship could be obtained by taking 
the distance again after the ship had run over a known 
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course. It is obvious that this could be done, as it only 
involves the solution of the construction of a simple triangle, 
the three sides of which are known. It would be interest- 
ing to find how accurate the system would be in actual 
use, but this can only be done by means of a series of 
practical trials. It would seem, however, that the system 
may be a valuable adjunct to warnings given by lighthouses 
in heavy fogs. 

Coal Storage under Water.—In our issue for 
Sept. 25 last we recorded the beneficial results obtained by 
Mr. John Macaulay, general manager of the Alexandra 
Docks and Railway, Newport, Mon., in some experiments 
upon the sub-aqueous storage of steam coal. It appeared 
from these that coal thus stored loses an inappreciable 
amount of calorific value—if under certain circumstances it 
does not actually gain value—compared with that lost by 
the alternative method of storage with access of air. Mr. 
Macaulay has since published some notes, in which he offers 
some reasons or suggestions for this result. He finds in 
the first instance that the saving of calorific value and gain 
in working power of coal stored under water is probably 
due to the retention more completely by the coal of its 
original chemical and physical properties lost in storage in 
air by (a) the dissipation of natural volatile constituents ; 
(b) oxidation; and (с) the weathering effects of sun, wind, 
rain, and frost. Also, there may possibly be some increase 
in the working power of submerged coal due to its permea. 
tion by the salt of sea-water. In considering the question 
Mr. Macaulay has limited the practical application of the 
system to the navy, but it applies widely to every manu- 
facturer throughout the world who has to store coal in 
small or large quantities. He estimates that at present at 
least a fifth of the coal power is lost unnecessarily owing to 
the method of storing. The alternative method of storage 
under water is simple and cheap, and readily practicable 
every where." 


Mechanical Road Vehicles.—In No. 4 of his 
Cantor lectures on mechanical road vehicles, which is 
published in the current number of the Journal of the 
Society of Arts, Mr. W. Worby Beaumont deals in part 
with the various forms of engines or motors which may be 
used in automobiles. It would seem that the internal-com- 
bustion motor is likely to retain the place which it has now 
among the different forms of motor for propelling vehicles. 
On the other hand, the author thinks there is little doubt 
that the field of the electrically-propelled vehicle is one 
that will rapidly widen. There is a limit which will affect 
the electric vehicle, and leave the others in the position 
which they now relatively occupy. A very important 
direction of progress which the author urges lies in the 
development of the simplest arrangement of motor and 
gear which will best suit the parcels and light vehicles, 
for loads from Scwt. up to about 25cwt. With 
regard to the omnibus of the future, he refers to the 
electrically - propelled vehicle operated by a current 
received from a wire either overhead or by the 
side of the road, as is the case with the tramways. His 
comment on this form of vehicle is that it has all the 
advantages of the tramways without any of their numerous 
disadvantages, the chief among the former being that it 
requires no rails in the streets, but, of course, like other 
vehicles, it will work best on good roads. Concerning the 
motor wagon for heavy traffic, these vehicles are the require- 
ments of great manufacturing centres. If, however, the 
motor wagon for carrying heavy loads is to be successfal 
for distributing goods mainly on the same roads day by 
day, we shall have to meet these vehicles half way, and 


recognise the necessity for tram plates which will not 
interfere with other traffic, or tramways of some form off 


ten spell disaster. 
the Paris casualty is to be found in the investigation 


the beaten track of other traffic, so that the motor wagons 
shall be able to run from docks and railways stations to the 
mills or other loading or unloading destinations. 


Tube Railways and Fire Risks.— In one light the 
recent disastrous fire on the Paris Metropolitan Railway 
may be looked upon as a blessing in disguise. It has 
served to call attention to the totally inadequate pre- 
cautions taken on certain underground electric railways 
against the fire fiend. Before its occurrence the manage- 
ment of such railways were content to go on in the 
old ways and methods, which in nine cases out of 
One of the immediate results of 


which the German Government has caused to be made into 


the position of affairs on the Berlin Elevated and Under- 
ground Electric Railway, especially on the low-level portion 


of the railway. The result of this enquiry is that various 


alterations and improvements are to be made on this 


system. These comprise a more adequate tunnel lighting 


system which shall be independent of the power circuit, 
and efficiently protected from such external influences as 


overheating of the tunnels or mechanical damage. Arrange- 


ments are to be made whereby each official accompanying a 


train will be able immediately to switch off the working 
current at any point in the tunnel. It is also proposed to 
arrange for the porters’ barrier at the platform exit being 
easily pushed on one side, and to increase and improve the 
existing fire-extinguishing appliances. In addition to these 
proposals experiments are to be made to ascertain whether 
the establishment of air shafts with extractors would render 
it possible in case of necessity to remove smoke and afford 
quicker access to the permanent way for the fire brigade, 
and whether the arrangements for a rapid clearance of the 
passengers from the cars are capable of improvement. The 
existing regulations governing employés are to be amplified 
with a view to coping more successfully with any case of 
emergency, while a short intimation is also to be published 
for the guidance of the public as to the attitude to be 
observed by passengers in the event of an accident occurring 
on the railway. 

Electrical Progress in the Nineteenth Century. 
The Royal Philosophical Society of Glasgow has arranged 
for the delivery of а special centenary series of lectures 
during the coming session in connection with the advance- 
ment of science during the existence of the society. The 
first of the series was delivered by Prof. Andrew Gray at 
the opening meeting of the session on the 4th inst., and he 
chose for his subject “ Electrical Progress in the Nineteenth 
Century.” The lecturer traced the progress of electricity 
from the time of Galvani and Volta up to the present day, 
passing in review thework of leading scientists and physicists 
who had been chiefly responsible for this development. Thus, 
the achievements of Cavendish, Davy, Oersted, Nicolsin, 
Carlile, Ampére, and Faraday were individually described 
and commented on by the lecturer, who, in his reference to 
the electrochemical industry, deplored the fact that an 
electrical discovery made in this country had, through the 
apathy of our manufacturers, been allowed to become the 
foundation of what was mainly a German industry. In 
connection with Faraday’s work, Prof. Gray showed Lord 
Kelvin’s reflecting galvanometer for the observation of 
induced currents, and made some experiments with it 
during the evening. Lord Kelvin's papers on the voltaic 
cell were mentioned, and a short account was given of his 
theory of the oscillatory discharge of a condenser, and the 
bearing of this result on the present-day experiments in 
electric wave telegraphy. Prof. Gray next sketched the 
work of Gauss and Weber and the British Association 
Committee on Electrical Units and Standards, and gave а 
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short history of the earlier researches on the determination i 


of the ohm carried out by Thomson, Maxwell, and more 
lately by Lord Rayleigh. The lecturer also referred to 
Dr. John Hopkinson in connection with improvements in 
electric generators and motors, and went on to give а 
short exposition of Clerk Maxwell's great generalisation— 
the electromagnetic theory of light—and of its direct 
verification by the experiments of Hertz. He concluded 
with references to the experiments in Hertzian wave tele- 
graphy, and to the astonishing results that have followed 
the discovery of radioactivity. As to the progress made in 
the next century, he said it would be based on the know- 
ledge gained in the past 100 years, and those who by 
Spending laborious days and nights had built it up would 
be held in imperishable renown. 


High-Speed Work at Zossen.—In view of the 
record speeds in electric traction recently obtained on 
the Berlin-Zossen military railway—the highest recorded 
being at the rate of 13502 miles per hour—it will not be 
out of place to give some general details as to the improved 
methods that have yielded such highly successful results. 
The first experiments on this railway were made some two 
years ago, but since then the track from Marienfeldt to 
Zossen has been relaid with new steel rails weighing 
86·1Ib. per lineal metre, resting on heavy spruce ties 
22in. from centre to centre, and heavily ballasted with 
broken basalt. The rails are set on each tie in a steel 
ehair, strongly bolted down, and are joined perpendicularly 
by bevelled joints 7in. in length, held firmly together by 
bolts passing horizontally through the fishplates, so that 
the effectiveness of a continuous rail is practically secured. 
The old light raile, which had failed in 1901, and were, 
therefore, taken up, have been laid down flat as guard 
rails, resting horizontally on special cast-iron chairs in such 
& way that the flat bottom flange of the rail stands vertically 
along the inside line of each heavy rail, and about 2in. 
distant from the inner edge of its face. The track is a 
nearly level air line throughout its length, except one curve 
of 2,000 yards radius near its southern extremity, and is 
in all respects up to the highest standard of modern railway 
construction. The motors have been likewise improved 
in various minor details, but the cars are substantially the 
same as when first constructed. Each is 72°18ft. in length 
and weighs 90:5 metric tons, or about 200,000lb. avoir- 
dupois. Of this weight 48 metric tons comprise the body 
апа running gear, and 42:5 tons are made up by the 
motors, transformers, and other details of the electrical 
equipment. Each end of the car resta on a six-wheel bogie 
truck of the American type, and the motors are four in 
number, one attached to the front and rear axle of each 
truck, the middle pair of wheels in each group running 
free. The wheels are 49in. in diameter and are equipped 
with pneumatic brakes of the standard type. The trans- 
formers, which are hung beneath the middle section of the 
car, weigh 12 tons, besides which a storage battery of 
631lb. weight supplies the current for lighting purposes. 
The interior of the car is provided with upholstered seats 
lengthwise along the sides, and an open railing encloses at 
each end the space occupied by the driver, who, standing 
behind a curved front of plate glass within easy touch of 
volt and ampere meters, gauges which show the resistance 
of the air, and a dial that indicates and registers the speed, 
controls its movements by turning a pilot wheel. We 
understand that in due course the engineers and technical 
committee in charge of the trials are to report the results 
in detail. 

Glasgow Local Section Dinner.—The Glasgow 
Section of the Institution of Electrical Engineers opened 
its winter session this year with the annual dinner, with а 


— 
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view to bringing the members into closer union at the 
start. There was a large attendance, and among those 
who supported the chairman (Mr. Wm. A. Chamen) were 
Mr. R. Kaye Gray and Mr. W. G. McMillan, president 
and secretary respectively of the Institution, Mr. M. B. 
Field, Mr. John Young, and Mr. Geo. Tidd, hon. local 
secretary. In responding to the toast of “ The Corpora- 
tion of Glasgow,” the Lord Provost naturally referred to 
the electrical development of the city, pointing particularly 
to the electrical tramway system as evidence of what had 
been done in this direction. He thought electrical science 
might come to their aid in solving the smoke problem, 
and, speaking of the domestic use of electricity, he 
reminded his hearers that the electricity department had 
reduced the rate for heating purposes to the level of the 
power rate. Mr. W. R. Copland proposed the toast of “ The 
Institution,” and Mr. R. K. Gray, in acknowledging the 
sentiment, testified to the favour with which the parent 
institution viewed the development of the local sections. 
He claimed for the profession of electrical engineers that it 
was as well equipped as any other profession in Great 
Britain. Other branches of engineering had to contend 
against certain disadvantages, amongst which was the 
difficulty of freeing themselves from past practice. Mr. 
Gray also referred to the work of Lord Kelvin, and in this 
connection characterised Glasgow as the cradle of the elec, 
trical industry. Mr. W. G. McMillan gave the toast of 
“The Glasgow Local Section,” putting the local sections in 
the relation of colonies to the parent institution. The 
interests of the profession would be advanced by the 
development of the local sections, and the parent institution 
was anxious to keep the “colonies” together, and assist 
them in every way. He congratulated the Glasgow Section 
in particular on the excellence of its work, and referred in 
praiseworthy terms to Mr. Chamen, the present chairman, 
and Mr. Tidd, the hon. secretary. In his reply Mr. Chamen 
pointed out that the work of the sections differed in some 
respects from that of the parent institution. There were in 
the local sections a large number of members of a less highly 
technical character, and it became the duty of the sections, 
therefore, to encourage the reading of papers of a less 
technical kind than were presented before the London body. 
But if the local sections did no more than keep the members 
together and provide them with pleasant evenings, they 
would accomplish a great deal in the way of banding together 
the outlying branches of the Institution and encouraging 
young engineers to join the local sections. The dinner 
proved a highly successful affair, and for all of those present 
a very intereeting evening was spent. 


Peat Fuel by Electricity.—Of the many attempts 
that have been made to employ electricity in the conversion 
of peat into a fuel which should compete with the best 
steam coal, scarcely one has resulted in any practical 
measure of commercial success being obtained. The 
principal objections which have been common to all 
such processes, have been the high cost of produc- 
tion and the length of time occupied in the drying 
and manufacturing. Now, a Mr. J. B. Bessey claims to 
have perfected an electrical process which satisfactorily 
overcomes both of these difficulties, and in a demonstra- 
tion last week at the works of Messrs. Johnson and 
Phillips at Charlton, Kent, he attempted to show that he 
has achieved practical success. Unfortunately, the facilities 
for witnessing the “demonstration” were not such as to 
induce an intelligent idea of the essential features and inner 
working of the process, and, moreover, no reliable data were 
forthcoming. We were, however, furnished at the works with 
a printed description of the process setting forth the claims 
made by Mr. Bessey for his invention, but if the demon- 
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stration was intended in any way to substantiate these 
Important claims, it must be regarded as a regrettable 
failure: We gather from the printed matter that the 
modus operandi is, shortly, as follows: Virgin peat, said to 
contain from 70 to 80 per cent. of water, is packed tightly 
in rotary iron cylinders, which are rotated at high speeds in 
order to expel the water from the peat. An electric 
current of 220 amperes at 200 volts is then passed through 
the peat, which is claimed to give the objective result 
aimed at—viz., a perfectly disintegrated or pulverised 
material, operating freely in particles, without loss to any 
of the valuable properties primarily contained in peat. 
The disintegrated peat is afterwards passed through a set 
of rollers on to a kneading apparatus, where it is reduced 
to a putty-like condition. By an automatic process the 
mass is passed on to the moulder, and the material is 


then formed into briquettes or any other form required. 


A great deal of hand labour is at this stage employed 
in the process, which occupies about 23 hours through- 
out, but we were informed that in practice auto- 
matic operation would be used almost entirely. From 
the scanty figures we were able to elicit as the result of 
our enquiries, we understand that 24 units of electricity 
are consumed in treating one ton of virgin peat, and that 
the resultant yield of fuel is about 15cwt. 10lb. This 
means a loss in operation of just under 25 per cent., and 
this in spite of the fact that virgin peat contains from 70 to 
80 per cent. of water, which, we are told, is extracted in 
the process. We were unable to get a satisfactory explana. 
tion of this curious contradiction. Moreover, we were 
seriously informed that the total cost of producing one ton 
of peat fuel by this invention is about 5s., which seems 
remarkably low when considered in the light of the com- 
paratively large amount of electricity used in the process, 
the cost of handling, etc. Another fact we gathered was 
that a complete plant to treat 100 tons of virgin peat per 
day costs about £4,000. We understand that an initial 
plant is to be erected in Ireland immediately, and if it 
is then found possible, as claimed, to produce a ton of 
peat fuel equal to the best South Wales steam coal at 
8s. Ad. а ton at the pite mouth at an inclusive cost of 
5s., we shall be ready to admit that'the Bessey process is 
a distinct advance on previous inventions ; but all we can 
say at present is that on Thursday the inventor completely 
failed to produce any proof whatsoever in support of the 
claim. Messrs. Johnson and Phillips kindly lent their 
works for the purposes of the demonstration, but, so far as 
we could discover, they are not the proprietors of the 
process. 


Financial Aspect of Electric Traction.— This 
important question is dealt with by Mr. D. N. Dunlop, 
a member of the Tramways and Light Railways Associa- 
tion, in à long statistical paper which is published in the 
association's October circular. The author has gone into 
. the subject in à very thorough manner, and the great mass 
of valuable data he is able to present must be the result of 
much arduous work. The figures he gives relate to the 
development of electric traction in this country, on the 
Continent, and in America, and an interesting comparison 
is thus afforded. ‘The States are dealt with first, and the 
author shows that the average operating expense percentage 
of a group of 18 of the largest electric tramway companies 
in that country is 52:44, which, including taxes, is increased 
to 60 44 per cent. The gross receipts per passenger work 
out at 1:99d., and per car mile 10 69d., or about the same 
as in England, where the gross receipts per car mile vary 
between 9d. and 13d. In Germany the receipts per pas- 
senger for the electric tramways of the 11 largest cities 
average l'l6d. An income account of the street railway 


or electric tramway companies of the States for the year 
1902 is given, from which it seems that the gross earnings 
from operation were £49,510,799, while the operating 
expenses amounted to £28,462,519, leaving net earnings 
to the total of £21,048,280. То this is added a sum of 
£590,125, income from other sources, making a total of 
£21,638,405. After allowing for interest on loans, etc., 
amounting to £15,519,010, the net income was £6,119,395, 
from which dividends on stock amounting to £3,176,422 
were paid, leaving a surplus for the year of £2,942,973. 
Incidentally Mr. Dunlop throws an interesting light 
on the effect of the. electric lines on the steam 
railways in the. States. For example, in Massachusetts 
last year the electric lines carried four times as 
many passengers as the steam, and in seven years the 
works of the trolley in America has doubled, 
whereas that of steam has decreased. Since 1894 the 
electric tramways and railways of Massachusetts have 
increased annually from 9 to 10 per cent. In Connecticut 
the electric lines in 1901 carried 20 per cent. more than 
the steam roads. In promoting new lines, American 
practice has always been to make the electric tramway 
development the forerunner of the population, and in nine 
cases out of ten the population has followed. Another 
example of this to which the author refers is the electrifi- 
cation of steam lines in Italy. On the line connecting 
Bologna and St. Felice the speed and frequency of the 
trains were both doubled with the introduction of electric 
traction, and the fares reduced to 40 per cent. of the 
original amount. This has produced the notable result 
of increasing the passenger traffic five-fold. In England, 
under similar conditions, to make up for the increased 
capital cost of electrification, the passenger traffic would 
have to increase 61 per cent. if fares remained unaltered. 


‚ Comparing the cost of running electric and steam lines in 


Italy and England, in pence per train mile, it is found that 
in Italy the total with steam is 20°69 as against 12°71 with 
electric, and in this country 15:04 with steam and 18:16 
with electric. In some further statistics the author shows 
that the City and South London, the Waterloo and City, 
and the Central London Railways paid dividends of 23, 
34, and 4 per cent. respectively for the first half of the 
present year. The total capital involved in London tubes 
is stated to be £50,277,000, thus apportioned: lines in 
operation, £7,158,000 ; in construction, £18,493,000 ; 
authorised, £3,680,000 ; in contemplation and extensions, 
£20,586,000. The author then turns his attention to the 
development of electric traction on the Continent, showing 
that the majority of the undertakings in Germany, 
both under municipal and private control, are worked 
profitably. In France, with the exception of Paris, 
electric traction is backward. Ап interesting com- 
parison is made between the conduit and trolley 
system as operating in Brussels. The total comparative 
working expenses of the two systems are 2`1974. per car 
mile with conduit lines, and 19414. per car mile with 
trolley lines. In other words, the complete cost of working 
in Brussels is 14 farthings more for conduit than overhead, 
ог ‘5125. per mile. In Paris, in 1902, the average 
working expenses stood thus per car mile: trolléy lines, 
19144. ; conduit lines, 6505d.; showing a difference of 
‘459d.—roughly 14 farthings per car mile in favour of 
trolley. From the facts and figures thus brought together 
the author concludes that in those countries in which 
electric traction is allowed to develop freely the trolley 
tramways, with few exceptions, prove, under adequate 
management, to be safe and profitable investments. Tube 
railways, in spite of enormous initial cost, hold their own 
in the face of competition, and the dividends show a slow 
but steady upward veudeucy. 
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Application was made on Feb. 20 to the Postmaster- 
RRR ee G Seral fór a license, and to the Local Government Board 
for sanction to borrow £20,500 to cover cost of building 
and construction of routes; the license was granted and 
sanction to borrow the money was obtained on Nov. 5, 
1902, just a year from the date of the formal opening. 
The amount which has been expended to date is £12 036. 


On Thursday, Nov. 5, the Mayor of Swansea formally 
opened the municipal telephone exchange, which adds 
another to the rapidly growing list of telephone under- 
takings in tho hands of municipal corporations. The 


' | N Fie. 1. —- Back of Switchboard. ' , | 


‘history of the Swansea scheme and the details of the work | The scheme provides fully for 750 lines, and spare 
are briefly as follows: On May 3, 1901, upon the Watch | accommodation is also arranged for 750 more lines.) 
Committee of the Swansea Corporation reporting that the | All the main routes within the borough are carried ont 
police telephone lines were very unsatisfactory and the | with: underground. cables For these 5 miles 907 yards ot. 
fire, calls. were ineffective, the Council appointed a special |. trenching, together with 10 manholes, have been excavated | 
Committee to consider the whole question of telephonic | in the streets. In these has been laid 6 miles 1,557 yards 


to: ES Fia. 2.—Crossing the Tawe with a Telephone. i 


communication. The committee met on several occasions, | of 3in. iron pipes, and 5 miles 1,610 yards of multiple- . 
and eventually recommended the Council to request Mr. | core paper, and air insulated cable. These cables contain 
A. R. Bennett to act as their consulting engineer and to | 742 miles of copper wire. The contral exchange switch- 
prepare а report. This report was considered by the | board (Fig. 1) has already accommodation for 700 sub- 
committee at several meetings, and adopted by them on | scribers, and may be extended to 1,000 without alteration. 
Jan. 22, 1902, and by the Council on Feb. 19, 1902. | Since the first subscriber was connected to the ‘central - 
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exchange, exchanges have beén opened at Morriston and | lead-covered cables up to the top of a high building in 
Mumbles, the number of subscribers actually connected | order to get immunity from sound disturbances. The work 
being 366, and the number of orders in hand 258. The | of laying the cables in Swansea also involved some novel 
Gevernment trunk lines were available on Aug. 19, 1903, | problems. For instance, the configuration of the town 
and every Corporation subscriber from that date has been ! rendered two submarine crossings necessary. The first of 
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Fig. $ — Diver working in Wind Street. 


able to speak to all the other exchange systems in the , these is illustrated in Fig. 2, which shows the cable being 
kingdom. | laid across the River Tawe. The other crossing was at the 

The exchange at Swansea is unique amongst municipal | north dock. For this work the cable used was of the dry. 
telephone. undertakings, in that a special building was | core type, but it is protected by two distinct lead sheath- 
erected for the office, switch-room, and stores. This build- | ings, the one over the other. It is then armoured with 


Fic. 4. —Outside the Post Office. 


ing was designed by Mr. Georgo Bell, the borough engineer, | steel tape, and finally protected with a jute serving steeped 
aod is admirably suited for its purpose. It is во arranged | in preservative compound. A unique incident in telephone 
that it can be conveniently extended, as the demand for | work is illustrated in Fig. 3, which shows a diver working 
telephony exceeds the capacity of the present building. | ina manhole. In constructing the manhole, the contractors 
One advartage of the separate edifica for a telephone | inadvertently broke into an old culvert having connection 
exchange is that there was no need to carry the heavy ! with two of the dock basins. The water immediately filled 


116 THE ELECTRICAL ENGINEER, NOVEMBER 18, 1908 


the manhole, and all efforts to stop the flow were entirely 
fruitless until the harbour diver was requisitioned, when, 
after hours of submerged labour, the leak was repaired 
sufficiently to admit of the manhole being pumped out. 
‘Fig. 4 shows the ordinary process of laying the pipes 
outside the Swansea Post Office. The whole of the work 
has been carried out under the supervision of the consult- 
ing engineer, Mr. A. R. Bennett, M.LE.E, Glasgow. 
With the exception of the erection of the poles, fixing 
instruments, and wiring subscribers’ premises, which have 
been done by direct labour under the supervision of the 
manager, Mr. А. G. Mackie, the work of construction has 
been carried out by contract, Messrs. W. T. Henley's Tele- 
graph Works Company, Limited, supplying the cable and 
carrying out the construction of the underground work; і С 
the switchboards were supplied and fixed Бу the British | forgotten. An undertaking so largely depending on the 
Insulated and Helsby Cables, Limited; the test-jacks and | goodwill. of the customers, both as regards the renting of 


INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
lightning and high-voltage guards by the І telephones and the granting of wayleave facilities for 


BY GARDNER AND HOLME. 
(Continued from page 609.) 
(4) MANAGEMENT AND SWITCHING SYSTEMS. 


(a) Management.—The management of construction: work 
will be given in the various articles dealing with that 
portion of the subject, and an outline of the method of 
treating faults has already been given. The only remaining 
section of the subject is the book-keeping necessary to give 
a general idea as to the financial condition of the under- 
taking. But the fact that with. good construction and 
perfect internal management a system will fail through 
lack of courteous treatment of subscribers should never be 


Electric Company ; the instruments by the Eriesson Bell | running the wires, will slowly diminish, or tend to public 
Telephone Company, Glasgow. ill-will, unless a good and efficient service and courteous 
treatment.is rendered in return. A manager, therefore, 
should bear.in mind that what suits one subscriber will not 
suit another, and the system, while being based on general 
principles, should be as flexible as possible, and a customer’s 
wants personally enquired into and met as far as poasible. 


Works ORDER. 


p | N 
| Ws. à N 


\ 


To Chief Foreman and Inspector. 
Please execute the following work : 


€69*9062053068006052506*600009806002090600006006050922000060000809809€020*25095290900060006098«-2299»50:0068300 0205026090009 „%%% 
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Hours spent ¶ Torenian) ...... ... 
Е ga ,., a - 


УЛЛУЛА КГГА FE MAT 55 pias ES 
N.B.—All material used on this order to be filled in on the back. 
No work to be done without an order. 
Fic. 8. 


Ав regards the internal management, as soon as an 
order is received, it should be entered into au order book 
and a works order made out for same. A form of works 
order is shown in Е ps ara e ue = handed to 

METRO ee RNOITERRCTO/ THE the outside superintendent, who will, when the men are in 
DR EN the Barovia аат! to which the order refers, give 

At the opening ceremony last week the Mayor, Mr. | instructions to the foreman to run the line. The foreman 
Griffiths Thomas, was presented with a gold key with | should be supplied with a duplicate perforated requisition 
which to open the switchroom, whereupon the working | book, so that on entering the stores required for the works 
of the exchange was explained to the company present | order he can obtain same on presentation of the requisition 
by Mr. A. Mackie, the telephone engineer. The subsequent | slip to the storekeeper. As the storekeeper takes the stores 
function was held at the Guildhall, when the Mayor, in | from the racks on which they are placed, he should enter 
an able speech, wished the undertaking success. Councillor | the various quantities in one column of the card fastened 
Н. G. Solomon, the chairman of the Swansea Telephone | to the racks; similarly, on receiving stores, he should 
Committee, then traced the history of the undertaking, | enter them in the other column on the card, so that at 
and dealt with the vexed question of competition between | any moment the quantity of stores can be ascertained. 
the 5 exchange and that of the National Tele- The various stores received should be entered in a stores 
phone Company. He said that directly the municipal] inward book, as shown in Fig. 9. On the completion of 


STORES IN WARDS BOOK. 


Date. 


£ s.d. 2 s. d. | 


No. | Description. Empties. Suppliers. Carriers. Carriage paid. ` Carnage due. Remarks. 


—M Ó—À—— -— 


Fic. 9. 


subscribers amounted to half those on the National | the line, the stores used on that partieular work should be 
Company's system, the Corporation could insist on inter- | entered on the back of the works order by the foreman, 
communication, but that he was yet to be convinced of 
the advisability of that course. мын, KOE, 

Мт. А. К. Bennett also spoke of the admirable quality тоа. Керен: 
of the work, and referred to the fact that all the materials 
used, even the switchboard, were of English manufacture. 

The annual charges for telephone connections to the 
municipal exchange are either at the rate of £5 per annum 
for unlimited service, or £3 per annum with a charge of reese 
1d. for every call made We wish the undertaking every | and the outside superintendent should then return the 
success. finished works orders to the office. Here they are dealt 
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with as required by each individual case; if an exchange 
line, a telephone number is allocated, and the order given 
to the inside superintendent to have the inside work and 
instrument fixed. On completion of the whole work, the 
various stores used will be entered on the back of the 
works order in the columns as shown in Fig. 10, and as 
the time of the men and fitters is entered on the front of 


CORPORATION TELEPHONE DEPARTMENT. 
Date 
от W.O. No s... 


To Storekeeper, 
Please supply the und rnoti d Store 8 for ПЕЧ 


er %%% „%C•ö—?Ü eee eee eee 
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A statement giving the number of lines working, and 
other interesting data, income, and expenditure, receipt. 
per station, and capital cost per station, also percentages of 
working costs per station, should be prepared at least once 
per quarter. From these books an accurate statement as 
to the capital cost, income, and expenditure of any single 
exchange in the system can be laid before the committee 
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CORPORATION TELEPHONE DEPARTMENT. 
190 | To Nlorekeeper....... a vl ЫЧ ПМЕ, 190 
Please supply Hu uneli rnoted Stori g for use on Ji 0. До, 


„ 


Manag r Manage » 
Quan. 14%, No., TM Quan nani Size No., ma | Quan- | Size, No., 3 | Quantity 
tity. or Description. , ty | tity ог Description. | tity || Quantity. or Description. K 
pattern. issued. J. pattern. issued. pattern. 
ix. rene Rafter swivels.. — AUTE 
Pole roofs ......... Бей. voro |: SUBE ЖЕБЕСТЕН 
мү. ЖЕТЕ? Богема  ......... Wall instrument | 
| Oak arme Ditto Table instrument | 
О.А. combiners ... ГРАТ No. 2 Leclanché cells ... 
Standards Staples [баб - ˙ -A 
r З ne Sp IMS IET 
‘Climbing clips ... Copper wire ... | Soft copper wire ......... | 
\Cast-iron chairs... Binding, | Inside wire. Lov: 
Insulators ......... | Stay wire, 7 ply | 117: ieersessenéestses tay | 
FFF | | Ditto 5,, тоо, diese eer srasaosoes — 
Ditto e | [ron wire......... 
Chimney brackets Mi e me? | | 
Right angle „ Bronze wire . 
Stay rod | С DY dee ess dee esse sds ssc sb 
2 Outriggers ...... 23 — Е — — e T ETI A PIT Previa Ad IL ТЕРЕ ЖЕСЕ 
b Vrgnreddva eR, СЕ НАЕ Storekeeper || — , — Keese ste eee Storekeeper 
devon tpi kar FOSAAVI MEER CUI 190 MSIE VETUS SERA ERA RUND 
Posted to stores analysis book, folio No....... Posted to stores analysis book, folio No....... 
Fic. 11. | Fic. 12. 


the works order, the actual cost of any line can easily be 
ascertained. The stores requisition slips used by the fore- 
man and fitters, and shown in Figs. 11 and 12, should be 


for their information, and any chance of unremunerative 
work being proceeded with obviated. 
(b) Switching System.— There are various methods of 


sent up each day by the storekeeper to the office, where | switching which can be adopted, and four will be described 


they should be entered in a stores analysis book, totalled 
monthly. These totals are then transferred into an ordinary 
stores ledger, which should agree with the cards at the 
store. The stores analysis book should be so ruled that 
the quantities of stores per line are analysed, as this proves 
a very useful source of information for estimating the cost 
of extension work; also an engineer can quickly tell if 
material is being used recklessly, as the quantities per line 
remain very constant in a well-organised system. The 
works orders on completion are entered into the rental 
register, or sales and removals book, and the various bills 
sent out. The toll and telegram accounts are entered into 
books arranged in telephone number order, and the totals 
of these books transferred to the general ledger. 


CONSTRUCTION WAGES AND EXPENSES. 


as giving an all-round idea of the best methods at present 
in use—viz.: (1) magneto call and ring-off; (2) central 
battery signalling and ring through ; (5) common battery ; 
(4) eall wire. 

l. Fig. 17 is a diagram of the magneto call and ring-off 
suitable for small exchanges and adopted for large ones in 
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CORPORATION TELEPHONE DEPARTMENT. 
Gany's Tiime-Sheet, 
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Name. | Wages. Expenses. Exchange. Instrument. U/G. | O/H. |... ............. ccc 
2 4 d. 6 в d. 2 s d. 2 sd. £sd/£ sd.| "" 8 
5 F?r! i 9 FFF 5 en or WORE DONE. 
escevosesescesc|cceesececes| « cesesensece|cscctoccoeos ses ЛБ 2/€ v d eis "Ns нея pss dui Wd Fic. 15. 
FCC N „ „ eer or es m | 
CORPORATION TELEPHONE DEPARTMENT. 
Кто. 13. Weekly Time-Sheet, 
REVENUE WAGES AND EXPENSES. NING des e rl eaa vues Week ending 190 
\ 
Outside | Insid | Works order No.| Fri. | Sat. | Mon. | Tues. | Wed. |Thurs.| Total. 
Name. Wages. Expenses. ipae. рен. Office. | Operators Ё MES NIS ER Жаан ОСИ УЭЕ IDEM дааа 
(00! 8 
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Fid. 14. 


The wages paid are analysed under various headings, 
as it must he remembered that {һе same staff are partly 
employed on constructions and partly on maintenance. 
The wages book is made up from an analysis of the men’s 
and fitters’ time, as shown on tbe time-sheets. Fige. 13, 
14, 15, and 16 give an idea as to these. 


Report or Work DONE. 
Ето. 16. 


several countries. It ie less liable to faults than battery 
systems, and does not need the same skilled attendance. 
The subscriber calle the exchange by turning the handle on 
his instrument. This drops the indicator at the exchange, 
and to reply the operator inserts an answering plug into 
the corresponding jack, and throws over the combined 
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speaking and listening key to the speaking position. This | maintenance, compared with the magneto, but, as it 
cuts the indicator out of circuit, and places the operator’s | simplifies the subscriber’s end, is a better system to adopt. 
phone in direct metallic contact with the subscriber. On | А general idea as to the method of working can be 


e GENERATOR 


ANSWERING CALLING - 


LINE INDICATOR 
SVBSCRIBER | 
Fido. 17. — Magneto Call and Ring (ff. R.O., ring- ff indicator; 


O. P., operator's stt. 
ascertaining the number required, the operator lifts the |! mmm 
corresponding calling plug, and inserts it into the jack of 
the called subscriber, thereby cutting out the corresponding 
line indicator, and pulls over the lever of the key to the 
ringing position, which rings the bell on the instrument of 
the required subscriber. On releasing the key a high- 
resistance ring-off indicator ia bridged across the plugs, so : 
that on the termination of a conversation either of the sub- 


CALL WIRE BOARD 
CALL NRE | ~ Se 
x ` 
j L| 
y. d 


Svpec et Tp 


Orr Ton 
Sev Ей 
Fia 20.—Call-Wire System. | Fic. 19. — B. O., ring off; O.P., operator's set; (i., generator. 


acribers 5 handle of their instrument will drop gained on a reference to Fig. 18. То call, a subscriber 
the ring-off. e operator then disconnecte by taking out | momentarily touches а button on his instrument, which 
the plugs, and everything is restored to normal. drops the corresponding indicator at the exchange. 


сопмом 
BATTERY 


tt Ar in 
Cet. 


Ета. 19, —Common Battery System. 


2. Central Batlery Signalling and Ning Through.—'This is | The circuit which effects this can be traced on reference 
a more expensive system, both as regards first cost and | to the diagram: а current flowing from the central 
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battery through the indicator, the inner springs of the 
home jack, the inner springs of the multiple jacks, to 
the first multiple, where the inner spring is connected to 
the earthed side of the line, whence there is а return to 
the earthed side of the battery. In answer to а call the 
operator lifts the answering plug and inserts it into the 
eorresponding loeal jack, and throws over the combined 
listening and speaking key to the speaking position. This 
breaks the contact of the inner springs, thereby cutting 
the battery circuit, mechanically restoring the indicator, 
and at the same time connects the operator’s phone to line. 
On ascertaining the number 5 the operator lifts the 
an 


тер calling plug touches the bush of the 
wanted subscriber's А and if the line be engaged hears 
a click in her receiver. The circuit which causes this is from 
the bush of the jack touched by the tip of the calling plug to 
the bush of the jack on the multiple where the line is already 

| , thence to the barrel of the plugs which are con- 
nected to one side of the test battery, the other side being 
joined to the key and tip of the plug through the operator's 
receiver, thereby causing a click or engaged test. If the 
line is not engaged the operator pushes the plug home, and 
pulls ovgr the lever of the key to the ringing position and 
calls the wanted subscriber. On releasing the key a “‘ring- 
through” indicator is bridged across the plugs. This 
indieator is wound so that a current passing through both 
coils. in series wil not work it, but if a current enters 
between the coils the shutter falls. From a point between 
the two coils a connection is made to the negative side of 
а clearing battery, the positive side of the battery being 
connec direct to earth., On the termination of a 
conversation either of the subscribers momentarily prese- 
ing the button on the instrument wil drop the ring 
off, as а current will flow from the clearing battery to 
the centre point between the two coils, through one 
. of .the coils, one side of the line, which is momentarily 
earthed, and thence to the earthed side of the clearing 
battery. Subscribers can thus ring through to one another 
without being cut off, as they would be in the magneto 
ring-off system, and consequently listening at the telephone 
while information is sought at the other end is entirely 
done away with, and the subscribers’ time saved. The 
central battery ring-through system necessitates excellent 
construction work and insulation, and so subscribers are, at 
least, ensured an efficient system as regards speaking. 

5. Common Battery. —'lhis is similiar to the central 
battery ring through, with the exception that Jamps and 
relays are used in place of the indicators, and no battery is 
required at the subscriber's end. The current for speaking 
is supplied from accumulators at the central in shunt across 
the cord cireuit as shown in Fig. 19, the transmitter and 
receiver being in series. This system reduces a subscriber's 
instrument to receiver, transmitter and polarised bell, 
condenser, and switch-hook, thereby saving а considerable 
sum of money, which, however, is expended on the switch- 
board. To call, the subscriber takes the receiver from the 
hook, thereby closing the line circuit, which when not in 
use is disconnected at the instrument, а condenser being 
joined in series in the bell circuit. This lights a lamp 
through the closing of the line relay circuit. Іп answer to 
а call the operator lifts an answering plug, and inserts same 
in the jack immediately under the lamp, thereby disconnect- 
ing the central battery from the lamp, and at the same time 
shunting it across the plug, as shown in Fig. 19. Two 
ring-off lamps are used, one in each plug circuit, so they act 
as a guide to the operator that the called subscriber has 
replied as well to notify the termination of a conversa- 
tion. , It will be seen that if lines are run overhead, the 
liability of false signals is very great, and consequently the 
common battery system should only be used where an 
entirely underground system is installed. One advantage 
of the system is the compactness of the lamp signals, and 
the consequent large boards which are capable of being 
worked in one exchange, and so the system readily lends 
itself for installation in the capitals of the world where 
a complete underground system is possible, and where the 
grouping of thousands of lines on one board is economical. 
‚ 4, The Call Wire.—In this system all indicators are done 
away with, several subscribers’ instruments being bridged 
across & common call wire, in addition to the ordinary line 


wires, which is joined to an operator’s position at the 
exchange end. On depression of the eall-wire button 
instant communication with the operator is obtained, as 
shown in Fig. 20. As the operator does not know who 
calls, it is necessary for the subscriber to give his own 
number as well asthe one required. The operator then 
inserts a pair of plugs into the corresponding jacks. It 
will thus be seen that the system is eminently adapted for 
rapid .switching, provided too many subscribers are not 
placed on the one call wire. The traffic can also be quickly 
regulated, as the call wires can be transferred from one 
operator to another at the call-wire board. The abolition 
of line indicators also reduces the risk of switchboard faults 
to а minimum. 


(To be contmued.) 


SOME POINTS THAT DETER THE SPREAD ОЕ 
4 ELECTRIC . LIGHTING. | 
BY Е, Н DAVIES. | 


The strenuous rivalry between the advocates of electric 
light and gas has been responsible in the past for many 
schemes and novel ideas to attract the consumer on the one 


side and to keep him on the other; and although electrical 


engineers may fairly congratulate themselves upon having 
done well, it is still obvious in praetically every town that 
by far the greater part of the lighting is in the hands of 
gas men, and that а tremendous amount of work has n 
to be done by the former before he can even claim equality 
in output with his rival. 

The question arises, What is left for the electrical engi- 
neer to do? He has cut down his price per unit, in many 
cases to the lowest margin; he has invented lampe of 
marvellous efficiency that can compete with the much. 
vaunted Welsbach of the gas engineer; he has put forward 
free-wiring schemes, good, bad, and indifferent, to entice 
the small householder; and yet practically everywhere he 
is still decidedly in.the minority. It is obvious that for 
the present there is little more to be effected in this direc- 
tion, and that things have arrived at a pass where it would 
almost seem to be only possible to contentedly wait for 
the coming of some great invention that will considerably 
reduce the cost of generating electrical energy, or until 
time and observation have convinced the gas user of the 
error of his ways. 

While it ia difficult to point out anything new that the 
electrical engineer should do to further the interests of his 
undertaking, it is comparatively easy to find faults and to 
say what he should no/ do; and although most of these 
faults are small, and to his credit be it said not universal, 
they undoubtedly do have a bad effect upon his business. 

It is an axiom with the successful trader that he must 
first of all please and make things easy for his customers. 
If he does this, his profit is bound to show up in time. But . 
in electric lighting work generally this axiom does not 
appear to be at all appreciated. Start at the very beginning, 
and take the case of а new householder who is wavering 
between gas and electric light. He goes to the gas com- 
pany, and is informed plainly that gas is so much a 
thousand, less, perhaps, a certain simple discount, plus a 
small meter rent; the service is probably already in, and if he 
says the word and writes a short note to the effect that he 
requires а supply, his meter will be fixed and the supply. 
started without any further bother. He now journeys to the 
electricity works, and we must admit is very probably met 
with a different reception. 

He is informed that the charges are based upon the 
maximum demand system, or a complicated sliding scale, 
and perhaps there is also an alternative flat rate offered him. 
The engineer talks maximum demand for half an hour, 
leaving the prospective consumer somewhat dazed, and too 
frequently with the idea, carefully fostered by the gas 
company, that this is an elaborate system for doing him., 
He is then told that if he wishes he can take the alternative 


flat rate, but, although he understands this, the engi- 


neers maximum demand diatribes have left him with 
& lurking idea that he may on that system get his 
current a halfpenny a unit cheaper. The result is 
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doubt and perplexity, which frequently drives him to— 
gas, as being a thing he understands, and one that 
oes not offer two systems of charging and a large 
element of uncertainty as to their comparative results. 
But supposing, however, he perseveres, and, despite its 
intricacies, decides on the maximum demand system, with 
its problematic halfpenny in the background, or the flat 
rate with its known quantity, but perhaps bigher cost—the 
next blow he gets is that the meter rent ia 23. or 2s. 6d. 
per quarter, against possibly 6d. with the gas company. 


Say he survives this, he is now called upon to fill up a 


more or less legally-worded and formidable application 
form, in some cases binding himself to pains and penalties 
that he has not the slightest idea how to avoid. To the 
educated man the usual application form is not a thing of 
terror, but it must be remembered that all consumers are 
not educated men, and that many of the small shopkeeper 
class—who, by the way, are often excellent consumers— 
would be deterred from taking the light by the necessity 
of putting their names to a document beginning with 
“ Whereas " and ending Dated this day of ——." 

It is difficult for an educated man to Jower himself to 
this level of intelligence, but it is no exaggeration to say 
that cases such as the above do bappen, and any engineer 
who has had personal dealings with prospective consumers 
in & provincial town must have met with them. Obviously 
this is not the way to secure every bit of custom that is to 
be had. The function of an electricity undertaking is to 
sell current, and to do this thoroughly it is necessary, 
especially in the provinces, to start with the assumption 
that the public generally is not endowed with either brains 
or time to solve intrieate electrical or economic problems, 
and does not wish for a sword of Damocles over its head 
in the shape of a wordy agreement adorned with a sixpenny 
stamp reposing in the coffers of the supply authority. It 
may be truly argued that without such an agreement risks 
out of proportion with those of the gas company are 
incurred; but risks have to be run at times, and years 
of experience in gas supply do not afford any great instance 
of disaster in this direction. 

Decidedly some sort of application and agreement form 
is necessary, owing to the great expense of service laying, 
but beyond the necessary data of the installation it should 
be as concise as possible, and so worded as to be within 
the comprehension of the ‘meanest intellect, instead of, as 
is too frequently the case, a field for some small legal light 
to display his knowledge of the law's technicalities. A 
clause that is frequently seen in agreements, and one that has 
done as much harm to the popularity of the light as any- 
thing, is the minimum charge. It was, of course, based 
upon sound commercial principles when incorporated in the 
Electric Lighting Acts, but in these days of strenuous com- 
petition there must be grave doubts whether its use is 
advisable. It pays a gas company, on the whole, to put in 
а service for a couple cf lights, and they do not penalise a 
consumer with a minimum charge for shutting up his house 
for a quarter. In a like manner it must pay an electric 
lighting concern, although, perhaps, in a lesser degree. 
What we have to look to is the moral effect of this sort of 
thing, not the present monetary return. А progressive 
policy that neglects minimum charges and such like petty 
annoyances is one that pushes the light into all sorts of 
unexpected quarters, thus advertising it and loading 
up mains that do not bring in a satisfactory return 
on their capital outlay. Fining a consumer to the 
tune of 20 units at, say, 7d., because he has had the 
audacity to suit his own convenience and make small or no 
use of the light, is à proceeding that interferes too much 
with the liberty of the subject to produce good resulte in 
this country. Legally it may be right, but economically 
it is a mistake—a mistake that appears to be owing to the 
electrical engineer, or those above him, being in too much 
of a hurry to make money at once, and entirely neglecting 
the future, in accordance with what seems to be the policy 
of the present day. 

Chaos is surely exemplified by the various systems of 
charging now in use. It is not the desire of the writer to 
awake the wrath of the maximum demand, sliding scale, or 
flat-rate advocates, besides which any attempt at discussing 
the various merita of these systems is perfectly useless and 


trade in general. 


beside the mark. But is there any excuse for the extra 
ordinary combinations that a glance down the columns of a 
central-station list will reveal? One town favours the flat rate, 
another the maximum demand, and so on. That is all very 
right and simple, merely a difference of opinion, but how is it 
possible to combine the two, offering one as an alternative 
to the other? Maximum demand literature strives to 
convince the reader that the only possible system is the 
maximum demand, and in like manner flat-rate advocates 
strenuously uphold their opinions. What, then, are the 
ideas of the engineers or corporate bodies using both 
systems. On the face of it, it appears that they cannot 
thoroughly believe in either. The concurrent use of the 
maximum demand system does not hurt the flat rate, but 
the latter is surely both theoretically and practically fatal 
to the results sought after by the use of the former. This 
sort of thing is not reassuring to the consumer ; he is apt 
to think that he is being done on the system he uses, and 
in the average case, where the results of the two systems 
are fairly equal, there is a very general tendency to chop 
and change about, on the strength of the old adage, 
“there is always better grass on the other side of the 
fence.” This feeling of indecision is liable to have bad 
results where the gas company’s tariff is simple and 
straightforward, and, it must be borne in mind, places a 
very powerful tool in the adversary’s sometimes not too 
crupulous hands. 

The cost and inconvenience of wiring is perhaps one of 
the greatest deterrents to the popularity of electric light. 
Free wiring very successfully combats the former point 
where a good system is in vogue, and seems about the 
only answer to the problem. There can be no doubt that 
in most cases wiring prices are cut to the very smallest 
limit of profit, which is unfortunately only too frequently 
a source of bad work and consequently moral harm to the 
light. On any of the present systems we cannot hope to 
compete with the gasfitter in price, but thore is one thing 
that we can and should do, and that is try and conduct 
wiring operations with a little more regard to the comfort 
of the householder and the well-being of his property. 
There are, of course, many good firms and individual wire- 
men who make this point a special feature, but there are 
also very many who do not, with the result that one of the 
commonest objections to installing electric light is the 
havoc made by wiremen. 

Who has not seen cases of molten solder dropped on 
carpets, furniture ruined by being used as scaffolding, 
and unsightly holes left in walls and ceilings, because, 
forsooth, it is a plasterer’s job to repair them”? Now, 
the wireman is by trade essentially a handy man; he is 
able to leave the house in as good order as when he 
entered it, and when he is а sensible man, and not over- 
burdened with absurd socialistic and trades union doctrines, 
he recognises that the more satisfaction he gives to his 
employers, the better in the long run for himself and the 
But there is & class, recruited usually 
from the sweepings of other trades—and, by the way, 
not at all loved by the genuine wireman—the presence of 
one of whose members on a job is harmful in the extreme 
to the prestige of electricity generally and wiring firms in 
particular. 

Cheapness cannot be put forward as an excuse for 
employing this type of man. Generally he is the one that 
is most, insistent upon being paid the full union rates for 
skilled work. Respectable wiremen who have an apprecia- 
tion of meum and teum are to be had in hundreds; why, 
then, do those men find employment who are not only 
often bad workmen, but perfectly unscrupulous? It is 
obvious that the wiring contractor should be most par- 
ticular about the men he employs. As а body he has a 
bad name ; that is indisputable, and the chief cause for this 
lies in some of the men who work for him. If the con- 
tractor is more careful in his selection, the results will be 
better work at possibly less cost, greater satisfaction to his 
customers, and increased trade. In the present state of 
affairs à firm with a reputation for employing civil, clean, 
and careful men has a future in front of it far beyond the 
gloomy expectations that are usually entertained of the 
outlook of the wiring trade. 

Returning to the central station engineer's side of the 
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question, there are one or two points in general manage- 
ment that have ап important bearing on success. Сап- 
vassing obviously suggests itself first as a means for obtain- 
ing consumers, and the usual proceeding appears to be to 
obtain a soi disant canvasser, pitch him out into the streets 
of a town he knows nothing of for so many hours a day, 
айд trust to the man himself and а good dose of luck for 
results. This is usual, but far too casual. In an article in 
the Electrical Engineer, vol. xxi, No. 16, the writer gave 
his opinion on this subject, based upon a fair amount of 
experience, and he would reiterate tho point that bad 
canvassing, and a system which depends entirely upon the 
canvasser himself, instead of providing for the proper super- 
vision of his work, invariably does more harm than good. 
Ав a calling it is looked down upon, and yet there is no 
getting away from the fact that the successful canvasser 
must be endowed with an unusual amount of tact and 
determination that is worthy of a larger scope, and such a 
man properly supervised will bring in good results if they 
are to be had. It is a most important, almost vital part 
of pioneer electricity supply, and as such should be con- 
ducted in a manner that tends to render everything easy 
for the prospective consumer, and in a way that does not 
jar upon him. 

A petty annoyance that is often complained of is the too 
frequent calling of inspectors, sometimes at inconvenient 
hours. The men themselves are generally to blame for 
this ; calling on consumers with the vague excuse of 
having to look at the meter, while scarcely profitable to 
the inspector’s employers, is a very congenial way of spend- 
ing an odd hour or two, affording him as it does the 
company of the female denizens of the lower regions and a 
possible glass of beer. This is only one of the many small 
points that have a bearing apon general results, but such 
details, insignificant as they may seem, all add up, and we 
have reached that stage in competition where even the 
smallest point must not be despised. 


LIVERPOOL ENGINEERING SOCIETY. 


President's Inaugural Address. 


The above association held the first meeting of their 
thirtieth session on the evening of the 4th inst. The 
minutes of the last meeting of the previous session having 
been duly read and confirmed, the secretary, Mr. R. C. F. 
Annett, produced a list of new members, the length of 
which gave abundant testimony as to the vitality of the 
association. The retiring president, Mr. Ernest S. Wilcox, 
M. I. C. E., then introduced to the meeting Mr. T. L. 
Miller, M. I. C. E. M. I. Mech. E., M. I. E E., the president- 
elect, who thereupon took the chair and delivered his 
inaugural address. 

The main question discussed in the president's address 
is the cost of the production of power, and probably 
no more interesting subject could have been chosen 
at a time when the cheap supply of power is a matter 
of vital importance to the industrial welfare of the 
country. The address is of considerable length, but in this 
article we propose to briefly outline the chief points touched 
on by the author. He first considers the sources of energy 
on which we may draw for mechanical power. They are tidal 
and wave energy, wind, water, and fuel. As regards water 
power, the author says that under favourable conditions it 
is unrivalled as a cheap source of energy, and he supplies 
figures which show this to be the case. For instance, in 
Columbus, Georgia ; Columbia, South Carolina ; and Ander- 
son, South Carolina, electrical energy for power purposes 
from water power stations is sold to consumers requiring 
1,000 h.p. and over at £3. 2s. 6d. per horse-power year 
delivered on the secondaries of the transformers, the trans- 
formers being furnishéd by the power company. This 
energy can be used under contract for 66 hours per week, 
or 3,432 hours per year. Assuming that full advantage 
could be taken of the supply of energy available, or, in 
other words, that the load factor is 100 per cent., the cost 
of energy works out at 218d. per unit, which is an extremely 
low figure. Не also shows that the capital cost of a water- 
power plant is low, instancing the case of the chlorate 


works at Vallarbe, where the capital expenditure upon the 
development of 3,000 h.p. amounted to but £3°89 per horse- 
power. The highest capital expenditure appears to have 
been at Lyons, where it amounted to £84 per horse-power 
developed, but the conditions in this case were exceptional. 
In dealing with fuel, the author reviews the progress that 
has been made in the direction of the economical pro- 
duction of power from fuel, and largely quotes from 
other papers in order to show the econumical results that 
have been obtained at different times from coal and other 
fuel. He then turns his attention to turbines. Dealing 
with the De Laval turbine, he states that this engine has a 
very high rotative speed, which in the smallor sizes is as 
high as 50,000 revolutions per minute, and in the larger 
sizes about 10,000 revolntions per minute, the peripheral 
speed usually adopted varying from 600ft. to 1,200ft. per 
second. He describes the Parsons turbine, which is the 
one most extensively used at the present time in this 
country, and also the Curtis turbine. Although at first 
sight it would appear that little gain in economy would 
result from the use of superheated steam, the results of 
careful tests show a decided gain. Thus, Prof Thurston, 
experimenting with a De Laval turbine, obtained an 
increased economy of 1 per cent. for every 30deg. F. of 
superheat, which he attributed almost entirely to the 
reduction in skin friction. From a table of figures which 
is given of steam consumptions with different makes of 
turbines, it seems that a 600-kw. Curtis turbine when 
using steam superheated 150deg. F. has a steam consump- 
tion of 16°75lb. per kilowatt-hour. The table further 
shows that a 1,442-kw. Parsons turbine consumes 18 Olb. 
per kilowatt-hour with steam superheated 27deg. F. 

The next section of the address deals with internal-com- 
bustion Ee Special reference being made to the Diesel 
engine. The fuel used in this engine is crude petroleum, 
having a specific gravity of 0:922 and a calorific value of 
about 19,150 British thermal units per pound. There is, 
however, no reason why gas or coal dust should not be 
used. From the average of а number of tests the con- 
sumption of oil appears to vary from ‘45lb. to `51Ь. per 
brake horse-power hour. The thermal efficiency of this 
engine is high, being 56:5 per cent. for the 35 b h.p. size, 
59:9 per cent. for the 80 b.h.p. size, and 40 per cent. for 
the 160 beh. p. size; the efficiency in all cases being calculated 
on the net indicated horse-power. The cost of production 
of power from fuel is next considered, and the author 
quotes a considerable amount of data on this point. Ina 
number of cases cited, Mr. H. A. Foster has found the average 
working cost per horse-power hour, taking au average of 
5,080 working hours per annum, to be about 412d. Мг. 
C. D. Gray, another authority, has found the cost of 
steam power to vary as follows: standing charges 
from ‘045d. to 57d. per horse-power hour, running 
charges from 115d. to 1˙22d.— total costs from 155d. 
to 1:45; average costs, 475d. per horse-power hour. In 
another case, that of an engineering works with a mean 
indicated horse-power of 773, the costs for a week’s test of 
1593 hours and an output of 60,405 Board of Trade units 
worked out at a total of 399d. per unit. At Messrs. 
Cadbury's works at Birmingham the cost with a 500-h.p. 
five-ton Mond producer (without recovery plant) and two 
150 kw. gas-driven generators for one week, worked out at 
"5444. per unit. In yet another instance quoted—to wit, 
Mr. Н. A. Humphrey's estimate of the costs to be obtained 
from a 20,000-e.h.p. gas plant, with sulphate of ammonia 
recovery and with a load factor of 334 рег cent.—the 
figure is '217d. 

In concluding the address, the author says that at the 
present time both the steam-turbine and the gas-engine are 
coming prominently into favour, and great developments 
in their application may be expected during the next few 
years. Ав regards the future, he believes much will be 
done in the way of utilising the heat now going to waste 
in many of our manufacturing processes, and as a striking 
illustration of the possibilities in this direction he instances 
the utilisation of the waste gases from blast furnaces, 
where, taking the figures given by the late Mr. Bryan 
Donkin for the world's output of iron from blast furnaces 
in 1899 as 40,000,000 tons, and assuming a yearly con- 
sumption of one ton of coke per ton of pig iron, with а 
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production of 170,000 cubic feet of gas, the total indicated 
horse-power available from this source alone would be 
6,400,000. 

A hearty vote of thanks was accorded the president for 
his able addreas. 

In his reply, Mr. Miller referred to the forthcoming joint 
meeting which has been arranged with the Manchester 
Section of the Institution of Electrical Engineors, as mark- 
ing a notable development in the history of their society. 
The next meeting will be held on Nov. 18, when Mr. 
J. B. C. Kershaw, F. I. C., will read a paper, entitled Fuel 
Economy from the Chemical Point of View." 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address. 
BY ROBERT KAYE GRAY, PRESIDENT. 


Gentlemen,—Another session has opened, and another 
president addresses you, the twenty-eighth person who has 
had this privilege. On this occasion one of our usual 
forms of procedure must be dispensed with, or I should 
have to fill the róle of vacating the chair in my own favour. 
You will remember that Mr. Swinburne, who gave us an 
extremely interesting and valuable address a year ago, 
resigned the presidentship two months before his term was 
completed. This he did in order to permit a telegraph 
man to be at the head of the Institution during the recent 
International Conference in London, to which telegraph 
delegates from foreign Governments were invited. For 
obvious reasons I cannot criticise Mr. Swinburne's action 
in this matter, but I feel at full liberty to say that the 
manner in which he carried out what he thought to be the 
best interests of the Institution was accomplished with 
great consideration, and for this, so far as it affected me 
personally, I tender him my sincerest thanks. 

You, gentlemen, have placed me in the honourable position 
which I now fill, but the honour which you have conferred 
is one that carries with it а responsibility which might 
better have been confided to other hands. The Institution 
is ever growing, and shows the life that dwells in every 
healthy hardy plant which from a seedling becomes a well- 
grown tree. Not one of the founders of the Institution in 
1871 could have foreseen the developments of a third of a 
century later. The guidance of your former presidents and 
councils have been wise, and it is for us to follow iu their 
footsteps with the same open minds which have led to the 
consolidation of many diverging interests into one complete 
whole. We are under a debt of gratitude to the Institu- 
tion of Civil Engineers for many advantages they have 
conferred on us, and not the least is the cordial hospitality 
they give us in their magnificent building. Your succes- 
sive councils have continually had brought to tbeir notice 
the desirability of our Institution possessing a permanent 
habitation, and it is believed this feeling is general among 
the members. I take this opportunity of stating that in 
deference to this view & site has been acquired, which, in 
the opinion of the Council's technieal advisers, will amply 
suffice for the erection of an Institution building in which a 
suitable lecture theatre and other necessary offices could 
find place. Your Council has no intention of proceeding 
with the construction of the Institution building until 
they believe the Institution to be strong enough financially 
to meet the necessary expenditure while remaining in 
possession of a handsome surplus. 16 is also thought that 
developments in the near future may permit of an alliance 
with kindred institutions for the erection of one large 
temple of engineering, where the various branches may 
find their homes. A portion of this building could be 
allotted to the joint occupation of the various sections of 
engineering, and each section could in addition possess the 
accommodation it might require for its own particular work ; 
a senate or court of governors appointed by the sections 
being constituted the supreme body. I understand that 
thelate Sir William Siemens had such a conception, and 
perhaps its realisation may now be within the range of 
practical politics. In the event of such a scheme maturing, 
the property in Tothill-street, which the Institution has 
acquired, can be sold, as it will always be a realisable asset 


so long as no special building is erected on it. A temple 
of engineering costing а quarter of a million would be a 
fit home for the engineering bodies of this country. 

Many opinions have been advanced as to the scope and 
aim of an institution such as ours : as to what it should do 
and what it should not do, and as to its relations with 
kindred societies. This, of course, is contentious matter, 
and should not probably be touched in an address, but I 
take advantage of the immunity from criticism in this 
room which my position to-day grants me, and will make 
a few remarks on the subject. In early days the Institu- 
tion was the only association or body which could voice 
the views of electrical men, and therefore everything 
touching their interests was fit matter for discussion. 
To-day the necessity is not so imperative, as, owing to the 
great development of the electrical industry, other bodies 
are springing up who can more properly deal with a variety 
of questions which affect, but only indirectly affect the Insti- 
tution as an Institution of Electrical Engineers. As time goes 
on this necessity will become less and less, and the Institu- 
tion will fall back into its proper function as an Institution of 
Electrical Engineers, and will not fill the part of an 
Association of Electrical Engineers, which it has often 
been obliged to do in the past. The word “ institution” 
in this connection bears in my mind the meaning of a body 
for dealing with technical interests, while association 
implies à corporation whose functions are related to every- 
thing affecting general interests. I hope that the Institu- 
tion, for some time yet, will continue to take an interest in 
things general as well as technical, and conserving the open 
mind and progressive spirit, to which I referred in my pre- 
ceding remarks, will assist in every reasonable way the 
aspirations of the different electricsl associations which are 
being formed from day to day. These associations must 
not be looked upon as rival or interfering bodies, but 
rather as bodies formed to meet a real want, and from that 
point of view deserving every assistance and encouragement 
from the older body. There is one more point in this 
connection which from time to time provokes comment 
and criticism, and that is that many members of this 
Institution contribute papers to the Institution of Civil 
Engineers and other bodies which, in the opinion of the 
erities, should have been presented to this Institution. 
I do not think this is a fair or a wise criticism. People, 
readers of papers or others, will always carry their wares 
to the best market, and the only effective way of dealing 
with the situation is for the members and officers of this 
Institution to strive to make our market the best. Those 
who read papers on electrical subjects in other institutions 
are in reality doing а great good to the electrical industry 
and to this Institution, as they play the part of the mia- 
sionary who goes out into the wilds, spreads the light, and 
eventually gathers converts into the fold. I, therefore, say 
that our members who read papers before other institutions 
or societies are well-doers, and should not be submitted to 
the unfair criticism which emanates from a spirit akin to 
some of the elements of trade unionism, and is much to be 
deprecated. While admitting the desirability of the exist- 
ence of these electrical missionaries, I also urge that the 
members and officers of the Institution should leave no 
stone unturned in their search for what is good and useful 
to the Institution. Our predecessors have done this, and 
the task of the present Council and members should be 
much easier than the task which their forerunners have 
performed. What they accomplished is made clear by a 
reference to our membership. An institution, which in 
1871 numbered 80 persons, and to-day numbers 4,800, has 
every reason to be proud of its development and growth. 
It is my belief that the Institution will continue to develop, 
and if it is governed in a tolerant and broad-minded spirit 
will never cease to be the referee in all cases affecting 
electrical science and industry. 

I now propose to lay before you some matter I have 
had collected relating to the effect that existing legislation 
has had on electrical enterprise, and containing a few 
suggestions for the betterment of the present situation. 
As the generation and supply of electricity for lighting, 
power, or traction are strictly regulated by Act of Parlia- 
ment, it is obvious that electrical progress must be seriously 
affected for good or for evil by the state of the law relating 
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to electricity. It is impossible to attempt here to cover the 
whole field of electrical legislation, but attention may be 
directed to one or two special pointe. If we omit the 
Electrio Lighting (Clauses) Act of 1899, which merely 
codifies the provisions usually incorporated in a provisional 
order granted by the Board of Trade, we find that there 
has been no public legislation upon the generation and dis- 
tribution of electricity since 1888, when an Act was passed 
to amend certain defects in the original Act of 1882. This 
absence of legislation during a period in which the applica- 
tions of electricity to the service of mankind have been 
enormously improved and extended, would not be remark- 
able if the original Acts had been adequate not only to the 
needs of the time at which they were passed, but to those 
of the present day; but, as everyone knows, this is far 
from being the case. Those statutes were framed to meet 
the case of distribution of electricity over a small area, and 
no provision was made for the time, which has long since 
arrived, when it would be possible and even economical to 
distribute from a given centre over a wide area, extending 
far beyond the boundaries of any particular parish or 
municipality. There might still have been a chance that the 
parochial idea embodied in these early statutes would in the 
course of time have been abandoned, had not Parliament 
fixed this idea as a permanent feature of British electrical 
distribution by giving to the local authorities the right of 
purchase of the undertakings supplying their areas after 
а period which was first stated at 21 years, but after- 
wards extended by the Act of 1888 to 42 years. In 
addition to this, the Act of 1888, although intended to 
promote the introduction of electric lighting, went far 
towards stifling private enterprise in this direction, by 
giving to the local authorities a veto on any petition to 
supply electricity within their areas. Thus it has come to 
pass that in spite of the great progress made since 1888 in 
the science of distribution, no one but a local authority can 
to-day obtain free unimpeded access to the Board of Trade 
with a petition for a provisional order, and as local autho- 
rities are as jealous of one another as they are of private 
companies, the general result is that the municipal area is 
still the unit area for distribution. 

There are, of course, many other prominent defects in the 
Electric Lighting Acts. They do not, for example, provide 
for the compulsory purchase and sale of sites for generating 
stations, nor yet for the erection of these stations outside 
the area of supply. If promoters of an undertaking desire 
either of these things they must proceed by special Act, 
not by provisional order; and the best proof of the 
inadequacy of the Electric Lighting Acta to modern needs 
is that these private Acts usually contain special clauses 
of which the object is to render inapplicable a larger or 
smaller number of the sections of the controlling public 
statutes. The whole subject was considered in 1898 by 
Lord Croes's Committee, which made many recommenda- 
tions of the highest value—among them, the abolition of 
the veto and the removal of the defects just noticed—but 
until the present year the Government has shown no sign 
of being desirous or willing to give these recommendations 
the force of law. The Institution of Electrical Engineers, 
which has always been alive to the serious consequences of 
this defective legislation, sought in June of last year to 
bring pressure upon the Government by sending a deputa- 
tion to the President of the Board of Trade. It is impossible 
to express more forcibly or more clearly the objections to 
the present law than was done by the members of our 
deputation on that occasion; but although we were 
then promised а measure to remove these objections, 
nothing was attempted until May of this year, when 
a Bill, embodying most of the recommendations of the 
Lord Cross’s Committee, was introduced in the House of 
Lords by Lord Wolverton at the instance of the Board of 
Trade. But the Bill did not get beyond the introductory 
stage, and at the close of the session no progress had been 

e. The measure, however, must not allowed to 
drop; and as the President of the Board of Trade has told 
us that his department desired to “press forward” this 
measure when opportunity offered, we may express the 
hope that next session it may not only be introduced, but 
may be placed upon the statute-book. 

With regard to the distribution of electricity for power 


purposes, the Electric Lighting Acts make no special provi- 
sion, Any consumer may use his supply either for lighting 
or power, or both. But in recent years the idea of 
promoting large power schemes to supply very wide 
areas has come prominently to the front, and since 1900 
several such орн have been authorised by special 
Acts of Parliament. The powers of supply conferred 
upon companies under these Acts are twofold: they may 
supply energy for power purposes to any person, and they 
may supply energy in bulk to authorised distributors. In 
this connection it may be noted that if the Bill introduced 
by Lord Wolverton becomes law, it will be possible to 
obtain powers for supply in bulk to authorised distributors 
by provisional order, instead of proceeding, as at present, 
by special Act. The most important point, however, about 
these modern power schemes is that in many cases the 
promoters come into sharp confliot with local authorities 
and other authorised distributors supplying urban or rural 
districts within the large area which they desire to cover: 
by their scheme. The local authorities are especially antago- 
nistic to any proposal which would allow another body to 
come into their area to supply electricity, and in some 
cases Parliament has cut out from the area which 
а particular scheme desires to cover various towns and 
districts possessing their own electricity supply under- 
takinge. Now, it seems desirable that the local autho- 
rities should consider carefully the advantages of taking 
their supply in bulk from a power scheme, instead of 
generating for thomselves on a small scale. In very 
many cases it would be much more economical to do so, 
and they would still be left the sole distributors in their 
own areas. But if local authorities will not do this, 
Parliament must consider what is best for the country 
at large; and as the rural districts must obviously gain 
by the supply of electrical energy at cheap rates, tbe 
towns should not be allowed to prevent this gain by 
obstructing or. rendering ineffective the scheme for the 
larger area. The point is that if all the towns, which 
constitute the “fat” districts, are cut out of these 
schemes, leaving only the “lean” rural districts for the 
large-area companies, there can be little or no hope of 
financial success. In order to obtain, therefore, the 
greatest good for the greatest number, the larger autho- 
rity ought to be allowed, wherever possible, to prevail 
over the smaller municipalities opposing it, especially 
when we consider that this does not entail an injustice 
to these municipalities, but only a slight narrowing of 
the field of municipal enterprise. 


(To be continued. ) 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion on Friday last 
resumed the taking of evidence at the Westminster Palace Hotel, under 
the chairmanship of Sir David Barbour. This was the first sitting of 
the Commission after the visit paid to America. 

Mr, William Edward Riley, architect of the London Oounty 
Council and superintendent architect of metropolitan buildings, 
pointed out various defects of the existing systems of transport. The 
adoption, he said, of any ideal system in London was hampered by the 
existence of the Metropolitan and Metropolitan District Railways. 
He suggested that an ideal scheme would be one giving circumferential 
lines at various distances apart, and crossing these diametrically by 
other lines running across the county and joining the circumferential 
lines with the centre point. The existing and authorised electrical 
systems, of which only the North-West London and City and Brixton 
Railway were not now in course of construction, were made up ofa 
series of irregular lines, which, as at present arranged, did not con- 
stitute a unified system. In order to further improve the system, broad 
avenues converging towards the central areas of the county were suggested, 
which would materially increase locomotion facilities. These avenues 


` would provide for underground as well as for surface locomotion. The 


underground systems of all the diametrical lines, both tube and shallow 
underground, might be looped at the outer ends as in the Paris systems, 
in order not to obstruct possible future extension. The great railway 

stems brought in masses of persons from the other zones, and poured 
them into the streets surrounding their terminal stations, by which 
from necessarily crowded thoroughfares they had to find their way to 
the various centres, As these points could not, except in a few cases, 
be contiguous to the railway termini, it followed that these should be 
so connected with one another that passengers might rapidly reach 
any centre of these areas. In some cases shallow subways or tramways 
might be adopted. Witness proceeded to give at some length various 
suggestions for linking up the various ways, and, amongst other 


724 THE ELECTRICAL ENGINEER, NOVEMBER 18, 1908 


things, pointed out the convenience it would be to extend the Great 
Northern and Strand tube from the Strand under the river to Waterloo 
Station, thus forming an approximately north and south line. Another 
line which was needed in order to provide rapid communication between 
centre points was one from Piccadilly-circus to Charing Oross, the 
Law Courts, Ludgate-circus, and the City. Continuing, witness 
expressed the opinion that tramways should, where practicable, 
approach nearer to the centres of traffic north of the river than at 
poen and pointed out that the dangerous termini at Westminster 

ridge and Blackfriars Bridge would be abolished by continuing the 
tramways over these bridges and along the Embankment. "The witness 
also gave particulars of new tube railways which, in his opinion, were 
required to meet the growing requirements of London. 

e Commission adjourned. 


TRADE NOTICES AND NOVELTIES. 


The Nernst Lamp. 


'The reason why а few electrical contractors do not get on 
well with the Nernst lamp while others obtain good results is 
often due to incorrect treatment of the lamps or their parts. 
The Electrical] Company, Limited, of 121-125, Charing Cross- 
road, London, W. O., who are the patentees of Nernst lamps for 
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the United Kingdom, have carefully investigated a large number 
of such cases, and have found that the following two mistakes 
are very common : (1) The voltage of the lamp is not matched 
properly ; the burner voltage, plus the resistance voltage, 
should be approximately equal to the muximum (not nominal) 
voltage «f the circuit. (2) With direct-current lamps, especially 
the B type, the polarity is not observed when the lamp is fitted 
into the holder; and, what is even worse, the lamp is very 
often taken out of its holder and put back the wrong way, thus 
causing the polarity to be reversed and the filament to break 
very soon. То prevent this the Electrical Company supplies 
B-type Nernst lamps which have a third bayonet pin in the 
socket. If the holder is altered, by simply punching a third 
slot (as shown in the illustration) it will be impossible to put 
the lamp back into the holder in the wrong way. The polarity 
when once tested cannot therefore be reversed. With screw 
holders the reversing of the polarity is impossible per se, and it 
would be а great advantage, therefore, if on large installations 
screw holders were used. B-type lamps with screw caps can 
always be supplied by the Electrical Company. 


The Locke Steel Chain. 


On Wednesday last we had an opportunity of witnessing, 
at the works of this company at South "Tottenham, their steel 
chain-making machinery. These machines automatically turn 
out steel chains by stamping the individual links out of steel 
sheet. The sheet is first cut up into strips, the width of which 


varies according to the size of the sprocket chain required. 
These strips are then fed into the chain-making machine, which 
in five operations completes each link. The metal which is 
punched out of the centre of the link is bent round to form the 
cylindrical bearing surfaces at either end. The chain when 
completed is passed into a gas furnace which heats it up 
for the hardening process, and after being plunged into 
water, it is tempered in an oil bath. The process is quite 
automatic and the chain produced is remarkably strong. Some 
tests carried out at the works on Wednesday last showed that 
these tempered steel sprocket chains were considerably stronger 
than the ordinary malleable cast-iron chains now generally used. 
We understand that practical trials with agricultural machinery 
under severe conditions have proved these chains to be superior 
to the malleable cast-iron type, and that they are especially 
serviceable where sudden shocks are likely to be transmitted. 
As regards the speed of manufacture, the machines we saw were 
able to turn out 200ft. of 14ір. chain per hour. The company, 
which has its offices at 18, Bishopsgate-street, E.C., has 
standardised а number of different machines for the manu- 
facture of special types of chains. 


Lightning Arresters. 


The British Westinghouse Electric and Manufacturing Com- 
pany, Limited, have just issued а new circular, No. 1,045, on 
the protection of electrical circui's from the shocks due to 
lightning or other static discharges. The subject is treated in 
a simple but technical mauner, and is illustrated by excellent 
photographs and diagrams. The various types of arresters, 
choke coils, etc., made by the British Westinghouse Company 
for high and low tension, alternating or direct current circuits, 
are described, and а large amount of valuable information, 
besides practical instructions for installation, is included. The 
great importance of adequate protection for electrical trans- 
mission lines is becoming widely recognised, and Westinghouse 
engineers were во early in the field that they have had valuable 
experience in this work. The standard accessories to these 
grips over which the lightning jumps, are many and interest- 
ing. They include choking coils, and their equivalent static 
interrupters for very high-voltage circuits. The static inter- 
rupter consists of a choking coil in serles with the line, and a 
condenser connected between the coil and earth on the side 
furthest from the line. The arresters themselves listed are of 
the Warts type. 


Pamphlets, Catalogues, Ete. 


ELECTRICITY AT Homer. J. Sunderland and Co., electrical 
engineers aud contractors, 183, Gibbet-street, Halifax. — А 
well-illustrated booklet illustrative of a few of the very many 
private residences the firm have equipped with electric light 
and heating appliances. 

B.T.-H. Tyre D- A Continvous - CURRENT GENERATORS 
(Pamphlet No. 159). The British Thomson- Hous*on Company, 
Limited. — Fully describes the apparatus. 


WiuN's ENaINE AND BorLer Firtines (Section D, third 
edition). Charles Winn and Co., St. Thomas Works, Granville- 
street, Birmingham.—A new list, well printed and well illus- 
trated. The firm’s specialities are the reliable automatic water- 
gauges and glass protectors, boiler mountings and engine 
fittings, screwing machines for tubes or bolts, metallic packiugs. 


RADIATORS, Nernst ELECTRIC LAMPS, AND OMEGA GUARANTEE 
FLEXIBLE Corps (Nos. 1,046, S 1,045, and W 1,045). General 
Electric Company, Limited, 71, Queen Victoria-street, Е.С. — 
Appendices to general catalogue. 

ELECTRICAL Firrines (ILLUSTRATED), The Electrical Fittings 
Company, 38, Conduit-street, W. —Shows a number of charming 
brackets and electroliers of artistic design. The firm has lately 
laid down special plant for the manufacture of them at a price 
which will bring them within the reach of ali classes. 


Роке WArkR for all steam-raising industrial and manufac- 
turing purposes, waterworks for cities, towns, and villages, 
electric lightiog and power plants, bleachers, dyers, laundries, 
paper mills, chemical works, sugar refineries, etc., obtained by 
the ‘‘ Paterson” gravity and pressure filters, water-softening 
apparatus, effluent purifiers, greasy condensation water purifiers, 
combined feed-water heater and purifier, eto., as constructed 
by the Paterson Engineering Company, Limited, 77, Queen- 
street, Glasgow. When describing the metropolitan borough 
of Poplar electric works we referred to the good work belag 
done by this grease filter, and we are informed that the firm 
have recently supplied boiler-feed purifiers to the following 
electric lighting and power generating stations: Blackpool, 
Ealing, Barrow-in-Furness, Maidstone, Ipswich, Portsmouth, 
Poplar (repeat order) Watford, St. Pancras Borough Council, 
Derbyshire and Notts Electric Power Syndicate. Messrs. Davey, 
Paxman, and Co., Limited, Western Electric Company, Sir 
Hiram Maxim Electrical and Engineering Company, Messrs. 
Babcock and Wilcox, Limited, Messrs. Dick, Kerr, and Co., 
have, amongst others, favoured the firm with their orders. They 
are about to open an office in London to better attend to matters 
in the South of England. 
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YORK ELECTRICITY UNDERTAKING. 


Mr. О. A. Midgley, the city electrical engineer of York, has sent us 
a copy of the financial statement of the above undertaking for the year 
ended March 31 last. Не reminds us that in the revenue account 
there is an amount of £661 abnormal expenditure on extensions to 
buildings, which has, of course, made a considerable difference in the 
returns. Їп the following statement the first set of figures ie for the 
year under review, while those in brackets represent the figures for 
the 1902 year: Units generated, 774,401 (517,055) ; total units sold, 
652,000 (245,000) ; units sold to consumers, 545,285 (339,354) ; units 
sold for public lighting, 106,715 (83.645) ; units used on works, 28,560 
(27,876); units sold per mean 8-c.p. lamp capacity, 17:3 (19:9) ; actual 
maximum supply demanded, 550 kw. (410 kw.); load factor, 14:15 per 
cent. (11:88 per cent.) ; number of public lamps, 66 (66) ; number of 
consumers, 386 (270); connections to mains in 8-c.p. lamps at end 
of year, 45,167 (32,766); capacity of plant at end of year, 720 kw. 
(720 kw.). 

Capitul.—Total authorised, £101,850 (£40,000); total received, 
£69,428 (£55,832) ; total authorised not received, £32,422 (nil); 
total expended, £69,428 (£55,852); lands and buildings, £9,205 
(28,0535) ; plant, eto., £24,493 (£19,654); mains, eto.. £32,467 
(£25,272) ; miscellaneons, including meters, £3,263 (£2,853). 

Revenue, —Total, £7 372. 178. 2d. (£6,047. 178. 5d.) ; from supply, 
etc., £6,100. 7s. 7d. (25,095. 4s. 6d.); from motors, etc.. £110. 
16s. 9d. (£12. Os. 9d.); from public lighting, £1,160. 7s. Id. 
(£941. 1s. 9d.) ; from miscellaneous, £1. 5s. 9d. (£1. 10s. 5d.). 

Expenditure out ef Revenuc.—Total costs, £5,152. Os. Ad. (£3,456. 
ls 7d.; total works cost, £3,135. 15s. ld. (£2,095. 118. 10d.). 
Generation of electricity—fuel, etc., £1,452. 11s. Ad. (£1,237. 18s. 5d.); 
oil waste, engine-room stores, etc., £212. ls. 54. (£241. Os. 6d.); 
es at station, £611. 68. 8d, (£481. 13s 5d.); repairs, eto., at 
station, £761. 8s. 4d. (£89. 11s. 2d.). Distribution of electricity 
wages, etc., £26. 5s. 7d. (£17. 8s. 4d.) ; repairs, renewals of mains, 
etc., £72. 2s. 9d. (£28). Publio lighting—sttendance, £259. 9s. 2d. 
(£247, 193. 8d.) ; renewals, £178. 6s. 10d. (£95. 16в.). Management 
and property charges —rent, rates, and taxes, £426. 8s. 10d. (£202. 
12s. 2d.) ; salaries, £793. 18s. 8d. (£622. 9s. 8d.) ; stationery, eto., 
£51. 18s. 11d. (£84. 148. 10d.); establishment charges, £277. 19s. 
(£68. 14s. 6d.); law charges, etc., nil (£2. 28.); insurance, £47. 
13s. 10d. (£36. Os. 11d.). 

Financial Results.—Working profit for year, £2,220. 16s. 10d. 
(£2,591. 15s. 10d.) ; sum carried to reserve fund. nil (£349. 15e. 8d.): 
net profit for year, nil (£349. 15s. 8d.) ; balance from last account, 
£448. 11s. 5d. (£98. 15e. 9d.); deficit, £799. 17s. 5d. (—); per- 
centage of total costs to revenue, 69:8 per cent. (57°2 per cent.) ; price 
charged for lighting per unit, 7d. and 14d. demand, 42d. to 3d. flat 
rate (7d. and 14d. demand, 44d. to 3d. flat) ; power, 14d. to 1d. (14d. 
to ld.) ; receipts per unit for private supply, 2:69d. (3°62d.) ; public 
lighting, 2:61d. (2°70d.). 


FARNWORTH ELECTRIC LIGHTING AND 
TRAMWAYS UNDERTAKING. 


Mr. J. D. Pember, the engineer and manager of the electricity and 
tramways department of the Farnworth Urban District Council, has 
sent us particulars of the electricity and tramways accounts for the 
quarter ending Sept. 30 last. Following are the principal items in 
the electricity revenue account: Units supplied: private lighting, 
8,166 ; power, 49,829 ; street lamps, 7,475 ; tramways, car propulsion, 
78,137; tramways, shed lights, 1,417—total, 145,024. Units gene- 
rated: private consumers, 57,995; street lamps, 7,475; tramways, 
79,554; works lights, motors, testing meters, ete., 5,959; Тоза iu 
accumulators, excitation of dynamos, 381—total, 151,564. Receipts : 
private consumers—lighting, £168 16s. 11d.; motors, £292 188. 9.1.; 
street lamps, £180; motor hire, £53. 1s. 114; tramways, £331. 
Qs. 6d. ; sundry receipts, £3. 1s. 9d.—total, £1,029. 8s. 10d. 
Expenditure: coal. £184. 14s. 9d. (50d. per unit); oil, waste. ete., 
£32. 10s. 3d. (:064.) ; generation account (wages and materials), £83. 
Os. 9d. (*14d.); repairs account (ditto), £61. Os. 4d. (-10d.); street 
lamps account (ditto), £32. 11s. 3d. (‘06d.).; distribution accouut 
(ditto), £22. 118. Id. ('04d.); rents, rates, taxes, £55. 16s. 81. 
('094.` ; management, £69. 15s. 8d. ('lid.)—total, £542. Os. 11d. 
(-90d.) ; interest and sinking fund, £350—grand total, £892. Os. 11d. 
Total receipts, £1,029. 8s. 10d.; total expenditure, £892. Os 11d.; 
profit, £137. 7s. 11d. 

The following applications for current were made: mo*ors h.p., 10 ; 
equivalent in 8-c.p. lamps, 266; lamps, 8-c.p., 534. The following 
were connected during quarter: motors h.p., 88; connected pre- 
viously, 2044—total, 5824 ; equivalent in 8-c.p. lampe, 2,545 ; con- 
nected previously, 7,857—total 10,182 ; 8.c.p. lamps, 549 ; connected 
previously, 6,309—total, 6,658 ; radiators, 99. The total number of 
8-c.p. lamps connected to date is 16,939. 

Following are particulars of the tramway revenue account: car 
miles run, 60,2964 ; receipts, £1,953. 5s. 9d. ; receipts per car mile, 
7'7d. ; total number of passengers carried, 401, 240; average receipts 
per passenger, 1°14d. ; units for propulsion of cars, 78,137 = 1:28 per 
саг mile. Expenditure: repairs and maintenance, £170. 18. ; less 
receipts for scrap brass, etc., £15. 158. 7d. — £154. 5s. 5d. or ‘61d. 
рег car mile. Traffic expenses: current, £351. 93. 6d. = 1:324. per 
car mile ; wages and materiale. £590. 16s. 8d. ; less receipts adver- 
tising, £35. 16s. 8d — £550. or 2214. per car mile; cleaning and 
overhauling, £180. 3s. 1d. (72d. рег car mile): rents, rates, taxes, 
etc., £57. 1s. (‘22d.) ; insurance and gencral establishment, £36. 14s. 


(*14d.); management, £58. 7s. 5d. ('24d.)—total working expenses, 
£1,373. 18. 5d. (5:46d.): estimated interest and sinking fund, £700; 
rent Kearsley track, £325. Total expenditure, £2,398. 1s, 5d. ; total 
receipts, £1,953. 3s. 9d. ; loss, £444. 17s. 8d. 


APPOINTMENTS VACANT. 


Engine-Room Attendant. Salary 35e., rising to £2 per week. 
Particulars from the Secretary, South-Western Polytechnic, Manresa- 
road, Chelsea, 8. W. 

Advertisement Assistant, London Oounty Council. A pioa; 
tions by 10 a m. on Nov. 16, to County Hall, Spring-gardens, S. W. 

Shift Engineer, Tanbridge Wells, £100 per annum. 

Mains Superintendent, Bexhill Borough Oouncil. 
21st inst. See advertisement. 

Switchboard Attendant, Carlisle Electric Light Station. Salary, 
25s. per week. Application by 18th inst. 

Borough Electrical Engineer and Manager, Poplar Council. 
Salary, £400 per annum, See advertisement. 

Brassfinishers accustomed to switches, aro lampe, the Manu- 
facturing Electric Company, Limited, 11, Red Lion-street, Olerkenwell. 
See advertisement. 

Assistant Works Manager for lamp agg A Ampere, care of 
J. W. Vickers, 5, Nicholas-lane, London, E.C. e advertisement, 


Salary, 22; 


FORTHCOMING EVENTS 


Fripay, Nov. 13. 

Physioal Society.—At 8 p.m., ordinary meeting, Royal College of 
Science. Papers: Means for Electrifying the Atmosphere on 
a Large Scale and An Arrangement for Driving Mercury 
Pumps," by Sir Oliver Lodge. 

Electro-Harmonic Scoiety.—At 8 p.m., ‘‘ Ladies’ Night concert 
in King's Hall, Holborn Restaurant. 

North-East Coast Institution.—At 7.30 p.m., general meeting at 
Newcastle. Paper: ‘‘Technical Education in Germany,” by 
Mr. Max Wurl. 

SATURDAY, Nov. 14 

Glasgow Scientific Society.—At 7.30 p.m., ordinary meeting. 
Paper: Motorcars,” by Mr. Alex. Govan. 

West Hartlepool Scientific Society.—At 7.50 p.m., ordinary 
meeting. Paper: ''The Absurdities of the Present System of 
Measures," by Mr. Wm. C. Barrowman. 

TvEsDAv, Nov. 17. 

Royal Statistical Society.—At 5.50 p.m., ordinary meeting. 
Address by Major Р. G. Craigie, O. B., president. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper to be further discussed : '' Tensile Tests of Mild Steel, and 
the Relation of Elongation to the Size of the Test-Bar,” by 
Prof. W. C. Unwin, F.R.S. | 

Institution of Electrical Engineers (Manchester Section).—At 
7.50 p.m., ordinary meeting. Address by Mr. E Cowan, 
chairman. followed by demonstration of the properties of radium 
by Dr. Schuster. 

WEDNES DAV, Nov. 18. 

Liverpool Engineering Society.—At 8 p.m., ordinary meeting. 
Paper: Fuel Economy from the Chemical Point of View, 
by Mr. J. B. C. Kershaw, F.I.C. 

Society of Arts.—At 8 p.m., opening meeting. 
Vice-President, Sir Wm. Abney, K. C. B., F. R. S 

Institution of Electrical Engineers (Students' Section) .—At 
7.50 p m., ordinary meeting. 

Royal Meteorological Society.—At 7.50 p.m., at the Institution 
of Civil Engineers. Papers on ‘' The Great Dustfall of Feb. 21 
and 22. 1903, and its Origin,” by Messrs. H. R. Mill, D.Sc., 
aud В. G. К. Lempfert, M.A. 

Tuurspay, Nov. 19. 

Institution of Electrical Engineers (Leeds Section). —At 7 50 p.m., 
ordinary meetiog Paper: Destructor and Electricity Stations 
in Small Towns,” by Mr. S. D. Schofield. 

Fripay, Nov. 20 

Junior Institution of Engineers.—Ordinary шее, Paper : 
“ Fires on Shipboard ; their Chief Causes and tlhe Method for 
Prevention and Extinction,” hy Mr. George Canniog. | 

Institution of Mechanical Engineers. — At 8 p.m., ordinary 
meeting. Papers: Roofing Existing Shops while work is 
proceeding," by Mr. R. Н. Fowler; Experiments on the 
Kfficiency of Centrifugal Pumps," by Mr. Thomas E. Stanton, 
D. Sc. 


Address by the 


SATURDAY, Nov. 21. 
Junior Institution of Engineors.—At 2.30 p. m., visit to Orchard 
Dock, Blackwall, to witness в demonstration of fire extinguishing, 
ete., by invitation of the Clayton Company. 


pL ññ6̃ 


8 hony Conoerts.—Those of our readers who happen to be of 
a musical Tu of mind will be interested to know that the first of the 
Queen's Hall symphony concerts, under the direction of Mr. Lu J. 
Wood, takes place to-morrow (Saturday) afternoon at 3 o'clock. err 
Fritz Kreisler is the solo-violinist. 
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TECHNICAL EDUCATION. 


Mr. Max Wurl will to-day read a paper at Newcastle-on- 
Tyne before the North-Eastern Engineers upon the subject 
of “Technical Education in Germany.” It is obviously 
impossible for us to comment upon a paper which is not 
yet read, but we welcome the opportunity of saying a few 
words upon the subject. In the first place, education as 
a whole has never obtained legislative consideration, and 
we incline to the opinion that no national system can be 
efficient which does not deal with the subject as a whole. 
Broadly speaking, the basis of national education depends 
upon the teaching in primary schools. The secondary 
schools take up the work where the primary schools leave 
off, and the teaching here must be of two kinds—one giving 
instruction suitable for those who enter the learned profes- 
sions, the other dealing with those who enter into trade. The 
universities, again, must cater for these two great classes. 
Fundamentally, then, we must first have a kind of 
generalisation, then we must specialise. The capacity of 
a man for specialisation depends almost entirely upon his 
attainments in general knowledge. It would perhaps be a 
too sweeping condemnation to say that at present our 
whole system is a system of examination, not of educa- 
tion. The two things are entirely distinct, and many 


a опе is well educated who is unable to pass certain 


examinations, while, on the other hand, а brilliant 
examinee may be emphatically uneducated. Education 
cannot give a man ability; that is inborn, not made. 
Every workshop proves this, for therein you will find the 
unlettered, because of his inborn ability, able to give points 
to the man of many examinations. Unfortunately, we 
cannot agree with those superficial observers who say that 
educationally, so far as business methods and manufactur- 
ing methods are concerned, we lag behind Germany and 
America We deny it ; and again appeal to the workshops. 
The best equipped factories in this country are equal in 
all respects to those of any other nation. Those who 
make remarks only to the disparagement of their 
native land, are generally guided in such remarks by 
recollections of olden-day factories. They forget that a 
manufacturing nation has both old and new—the old will 
not compare favourably with the more recently equipped 
works at home or abroad—but that is a condition which 
must by the nature of things exist. Now we come back to 
the educational problem. Too much is attempted in 
ordinary schools. They seem to have no definite aim. They 
neither give the general education for the right training of 
workman, foreman, designer, or master. Their curriculum 
іза hotch-potch, leading nowhere definitely. In our primary 
schools there is too much smattering—a little parrot 
knowledge without a due comprehension or understanding 
of any one thing. Boys that do not know the meaning of 
half the words they read are taught science. Is it reason- 
able to expect any value from such teaching? Perhaps the 
greatest difficulty is to train a student to think. We now | 
try to get him to remember. Change the róle of the teacher, 
and let his aim be to arouse the dormant faculty of 
thought, and not so much to train the memory. In the first 
place, then, in our opinion, the teaching in primary schools 
should be greatly restricted, and the attempt made to во 
teach that at the close of primary school life the student 
should know something for himself—at any rate should 
know the meaning of words, and be weil equipped for the 
future so far as reading, writing, arithmetic, geography, 
and history are concerned. Technical people and busi- 
ness men, however, look to secondary schools to obtain the 
training necessary for their future life. Here, we think, 
the system should be to deal almost entirely with principles 
You illustrate principles by practical examples, but the 
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application of principles to new combinations has nothing 
to do with school life. If, again, the thinking faculty is 
further developed, the student will see that the illustra- 
tive examples are examples only, and do not embrace the 
whole application. The great question arises here as to 
the further extension of schools or colleges wherein the 
whole training is one of specialisation. Except in one or 
two cases, specialisation is better left till the student has 
had some practical experience. We do not think the 
latter can be given in the ordinary school course, and 
strongly object to the idea that any student—not a born 
genius—can be properly trained to undertake responsible 
duties without having really practical experience. 


CORRESPONDENCE. 


“Опе man's word із no man’s word, 
Justice needs that both be heard." 


REVIEW OF "PRACTICAL NOTES ON ELECTRIC 
MAINS." 


SIR,—I am obliged for Mr. Lee's opinions upon the 
above review, and have waited for others to say where 
it is “absolutely wrong," without avail. 

Mr. Lee mentions, in his letter, that in writing the book 
he had the “honest intention of helping those starting," 
but he admits that his statements are apt to be mislead- 
ing, because most readers will not have the same attendant 
convoy of thoughts” as he had ; and he also states that 
(there are sure to be errors in the book. These 
deficiencies are (as suggested in the review) easily explained 
by the fact that the book was written uuder difficulties ; 
nevertheless, such misleading statements and errors require 
to be pointed out, if only for the benefit of the starters in 
question. 

I trust Mr. Lee will excuse my anonymity and also the 
use of the title which the editor of this paper, perhaps too 
flatteringly, put at the head of the review. Mr. Lee's 
claim to the title, in view of his lengthy experience and 
the great responsibility of his work, is freely admitted.— 
Yours, eto., THE REVIEWER. 

Nov. 8, 1903. 


INDEPENDENT TELEPHONY. 


SIR,—With regard to the reply of Messrs Gardner 
and Holme in your last issue to my letter which appeared 
in your columns of the 23rd ult., I shall be much obliged 
if you will kindly allow me to make a few further remarks. 

y object obviously was to show that the increase in 
the multiple jacks was not the very inconsiderable thing 
that Messrs. Gardner and Holme tried to make it appear 
in their article under reference, and unless they do not 
anticipate that municipal exchanges will ever exceed 800 
subscribers, I quite fail to understand what they mean in 
this connection by stating that their articles “ аге written 
from а parne point of view.” I feel that it is I who 
have taken the practical view, and it is ridiculous to say I 
might as well have taken an exchange of eight million 
subscribers as 6,000. The latter figure was taken because 
there are already in this country several exchanges with 
about that number of liues, and the Glasgow Corporation 
claim to have considerably over 7,000 subscribers. Tun- 
bridge Wells municipal exchange was reported to have had 
over 1,000 lines, and Brighton talk of getting 3,000. I 
think, therefore, your readers will see that there is far 
less reason, apart from any ulterior motive, for Messrs. 
Gardner and Holme stopping at 800 than for my going 
on to 6,000. Their remarks as to an exchange not increasing 
rapidly to 6,000 lines is entirely uncalled for, and beside 
the question. Whether the growth is rapid or not is quite 
immaterial to the argument, and, moreover, the point was 
not referred to by me. However, it may be well to remind 
them that the Glasgow Corporation glory in the fact, and 
advertise it widely, that they have in two years iacreased 
far more rapidly than Messrs. Gardner and Holme seem 
to think possible or probable, and did not “ gallant little 
Tunbridge Wells" boast of its even more phenomenal 
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growth, taking the size and character of the town into 
consideration. | 

As to the cost of the jacks, I gave this as 2s. merely 
because Messrs. Gardner and Holme put it at that ngu 
I do not know, of course, what they pay for them. If it 
includes the wiring, well and good ; but ey did not say 
80. It does not affect my argument in the least, which is 
that the number of jacks required per line will continue to 
increase more and more as the exchange grows. 

When a critic is in the right it is quite the usual thing 
for his remarks to be characterised as “ effusions,” precious 
or otherwise, and for a strong point to be made of his 
anonymity. But facts are facts by whomsoever stated, and 
although I have no objection to my name being published 
in full, as no object would be served thereby, I prefer still 
to remain anonymous, but am 5 to satisfy you, Sir, 
that I am not employed by the National Telephone Com- 
pany, nor in any way connected with that concern, as 
doubtless Messrs. Gardner and Holme think and wish to 
infer.— Yours, etc., R. M. 


P.S.—I regret to see that a mistake has been made in 
the number of jacks required for exchanges of 2,000 and 
2,400 subscribers. They should, of course, be—asI think I 
wrote them— 14,000 and 19,200, not 1,400 and 1,920 as 
printed. 


STEAM TURBO GENERATING PLANT. 


Sır —My attention bas been called to a letter in your 
last issue from the well-known engine builders, Messrs. 
Belliss and Morcom, Limited, in which figures given in 
my paper recently read before the Leeds Section of the 
Inatitution of Electrical Engineers are adversely criticised. 
In the case of the Electric Construction-Belliss set in the 
Leeds electricity works, I gave the steam consumption per 
kilowatt-hour at 19 9lb. (the figure given to me as approxi- 
mately accurate by the city electrical engineer), whereas 
Messrs. Belliss put it at 19:49lb., including boiler and 
steam-pipe losses, which correction I accept. 

Although no definite statement is actually made, yet 
the whole letter is cleverly drawn out to convey the 
impression that reciprocating engine plants are as 
economical as turbine plants, and complaint is made 
that I compare the efficiency of reciprocating engines 
and turbines of about equal sizes, but working under 
different conditions, especially with regard to superheat 
and vacuum. 

My reply is that it is quite fair to make comparisons 
between the plants mentioned in my paper, because the 
steam consumptions given are those obtained wnder actual 
daily working conditions, To the plea that a particular 
reciprocating plant would give a better efficiency with 

eater superheat and better vacuum, my reply is, Why 
do you not then provide the greater superheat and better 
vacuum, and thus obtain the alleged greater economy! 
Are we to assume that the engineers who have these 
plants under their charge, or that the engineers who built 
them and put them down, disregard their own fame and 
the interests of their employers so much that they are 
content to waste coal and boiler power rather than improve 
their vacuums and raise the temperature of superheat? 

Engineers who have had an extended experience with 
both reciprocating steam-engines and steam-turbines know 
full well that to raise the superheat over, say, 60deg F., 
at the stop valve, means with the reciprocating engine: 
(1) increase in the difficulties and risks of running; (2) 
increased wear and tear and heavy bills for upkeep an 
repair ; (3) an expensive oil, and much of it, for cylinder 
lubrication. 

In the steam-turbine none of these difficulties and 
expenses present themselves, hence we see in actual every- 
day work reciprocating mapan working with little or no 
superheat and turbines working on high superheats. 

Messrs. Belliss state that with 237deg. F. superheat they 
can reduce the steam consumption in their 1252: plant from 
19°491Ь. to under 16lb. per kilowatt. Then why is not 
this desirable and valuable economy effected? I trow it is 
because both Messrs. Belliss know and the city engineers 
know that with such high superheat all the difficulties 
named above would then be at once encountered, and the 
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extra expenses and risks thus brought about would more 
than counterbalance the temporary economy to be gained. 

Thus, my contention that my comparisons are fair 
because they are on practical lines is a sound contention, 
and it applies with equal force to the comparisons drawn 
between the steam-turbine and the Sulzer-Kolben plants 
named in my paper. 

Again, as regards vacuums, engineers with both classes 
of plant know that by reason of gland and packing leakage 
it is more difficult to maintain high vacuums with recipro- 
cating engines than with turbines. 

Doubtless Messrs. Belliss would like to prove that 
reciprocating plants are more economical than steam- 
turbines, but the weight of evidence is against them ; it is 
not to be expected, however, that engine builders will allow 
the present rapid development of the steam-turbine to 
proceed without making some efforts to stem the tide, 
futile though it may be. 

I repudiate Messrs. Belliss’s insinuations that I am 
interested in booming the turbine, or that my paper contains 
* misleading statements " ; the figures given are to the best 
of my knowledge correct, and, moreover, they are not 
theoretical values, as is the figure of improved economy 
given for the Leeds plant, but the outcome of everyday 
practice, which alone is the true standard upon which to 
found our conclusions. 

With reference to the postcript, I would correct it and 
put it thuswise: It should always be borne in mind that 
the cost of obtaining the high vacuum necessary for 
efficiency with either reciprocating engines or steam-turbines 
may become a very formidable item in the majority of 
inland stations.— Yours, eto., Око. WILKINSON. 


THE GROUPING OF CELLS. 


SrR,—Some months ago you allowed me to point out 
the 1пассигасу of the usual rule for grouping cells for 
maximum current, and to put forward a better rule. I 
should now like to give а simplified statement of my rule, 
with а slight improvement upon it. 

According to the usual rule, the cells must be arranged 
in a simple group—that is to say, а group consisting of a 
number of equal ranks, each rank consisting of a number of 
cells connected in parallel, and the ranks beiog connected 
together in series. Fig.1 shows a group consisting of four 
equal ranks, each rank consisting of three cells, and Fig. 2 
shows the same number of cells arranged in three ranks of 
four instead of in four ranks of three. They might also be 
arranged in six ranks of two, in 12 ranks of one, or in one 
rank of 12, and the rule says tbat the grouping which will 
give the maximum current is the one whose resistance 
approximates most closely to the resistance of the external 
circuit. But I find that a considerably greater current than is 
obtainable with this rule can frequently be obtained from 
а compound group—that is to say, a group consisting of two 
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simple groups connected together in series, the ranks in 
one of these groups each containing one cell more than 
those in the other, as in Fig. 5, which consists of three 
ranks of four connected in series with two ranks ot three. 
The number of ranks into which the available cells are to 
be divided is generally the nearest whole number to K in 
the following formula : 
Kee 
R 

where C is the number of cells, X the external resistance, 
and R the resistance of each cell. This formula may lead 
to а simple grouping, in which case that is the best possible 
one that can be adopted. But if it leads to a compound 
grouping in which the larger ranks are more numerous 
than the smaller, they should, as far as possible, be made 
still more numerous at the expense of the smaller ranks. 


The grouping in Fig. 4, for example, should be changed to 
that in Fig. 5. 
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And if the formula leads to a grouping in which the 
smaller ranks are more numerous than the larger, they 
should be, as far as possible, made still more numerous at 
the expense of the larger ranks. The grouping in Fig. 6, 
for example, should be changed to that in Fig. 7. 
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Two examples—one with a very small number of cells 
and one with a large number—will suffice to show how 
the above rule is applied, and to demonstrate the serious 
inaccuracy of the usual rule. 

Suppose we have three one-volt and one-ohm cells and an 
external resistance of 14 ohms. The formula 


1 
gives 2 ав the nearest whole number, and shows that the 
cells should be arranged in а compound group consistin 
of one rank of one and one rank of two, the resistance о 
which would evidently be 14 ohms. The total resistance, 
external and internal, would, therefore, be three ohms, and 
dividing this into the number of volts, which is evidently 
two, we find that the current obtained would be 0:667 
ampere. But the usual rule would say that the cells 
should be arranged all in parallel (in one rank of three), and 
the current obtained by this arrangement would be only 
0 545 ampere. 

Now suppose we have 101 such cells and an external 
resistance of 24 ohms. Our formula gives 


the nearest whole number to which is 16, and we therefore 
arrange our cells in a compound group, consisting of 11 
ranks of six and five ranks of seven (we leave the grouping 
like this, as it is impossible to increase the ranks of six at 
the expense of the less numerous ranks of seven). The 
current obtained from this arrangement would be 3:17 
amperes. But according to the usual rule the cells should 
be arranged all in parallel, giving a current of only 
0°4 ampere, about one-eighth of that obtained with the 
rule explained above.— Yours, etc., W. F. DUNTON. 


CALCUTTA TRAMWAYS. 


Sır, — With reference to your note re Calcutta tramways 
on p. 494 of your issue for Oct. 2, 1903, I should like to 
say that the comments of the local paper you quote are 
absolutely unreliable and steeped in prejudice, owing to 
eauses well known in this city. In point of fact, I believe 
that the tramway company has not been to blame for a 
single fatal accident since the conversion, and for ver 
few of the minor accidents, such as collisions, whic 
inevitably occur on а new system. It must be remem- 
bered that not one driver had ever previously seen а car 
other than a steam or horse саг, that they have capacity 
to pick up very little technical knowledge, and that they 
have to drive through narrow streets seething with coolies 
used to nothing but bullock carts. This being so, I con- 
sider, as a constant traveller on the system, that the 
running is most praiseworthy. 

I may add that your contemporary bases its opposition 
often on no evidence, or on cases in which the company 
have been specifically absolved from blame; especially on 
one where a young man tried to jump off a moving саг and 
fell underneath it. In the latter case another enlightened 
paper suggested that the company should pension his 
relatives.— Yours, etc., J. W. M. 


THE ELECTRICAL ENGINEER, NOVEMBER 18, 1908 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 

uestion has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


6355. Describe some method of extracting air from water to be used for 
condensing purposes, the water having been raised from a bore- 
hole by compressed air.— BUBBLE, 


636. Give sketches of how you would arrange to contro] a pump and 
motor of 2 h.p., 550 volts, two miles away to indicate when the 
water was at maximum and minimum height.—G. H. 

ANSWERS. 

Question No. 627.—What are the advantages and disadvantages of 
the underfed t of mechanical stoker, as compared with the 
moving grate and shifting firebar ty pes ? 

Best Answer to No. 627 (awarded 10s.).—There are two 
types of underfed stokers in general use, the one feeding 
the coal intermittently by means of a ram or plunger, and 
the other having a continuous screw feed. They are, 
however, alike in principle, and most advantages of the one 
will apply equally to the other, so we will discuss them in 
turn. 


The former, largely used in America and to a more 
limited extent in this country, consists essentially of a 
U-shaped tapering trough, extending the length of the 
grate, into the forward end of which the coal is fed through 
the usual hopper. The feed motion is given by a ram, 
which is worked at intervals by a piston in a steam cylinder 
fixed to the body of the stoker. The coal is thus pushed 
along the trough, the tapering form of which, in combina. 
tion with а rod attachment in the trough which is worked 
with the ram, causes coal to rise to the surface, where it is 
first coked and then burnt entirely, the fire always being 
on the upper surface of the coal. The distilled gases have 
allto pass directly through the incandescent mass of the 
fire, and the combustible portion is thus consumed. The 
necessary air is supplied from a blower through tuyere 
blocks at the edge of the trough, and has also to perform 
the work of spreading the coal over the area of grate not 
oecupied by the trough. The arrangement for working 
the steam distribution valve at required intervals is very 
simple and effective, consisting of а hollow rocking tube 
with & hollow vessel at either end, partly filled with water, 
which flows from the upper vessel to the lower, and when 
lower is full, tips а counterweight which opens steam-valve 
to cylinder. The resulting motion of the piston and ram 
restores the vessels to their original position. The speed 
of flow of the water is regulated by a valve in the tube. 

The advantages claimed for this stoker are as follows: 
(1) Great simplicity, very few moving parts, and none of 
these in contact with the fires. (2) Consequent durability 
and absence of repairs. It is said that many of these 
stokers have been in constant use for five years without 
costing anything for repairs. (3) Economical working at 
all loads. (4) Smoke prevention even when forcing fires. 
(5) Cheap fuels smokelessly burnt, thus reducing coal billa. 
(6) Complete burning of all combustible, there being no 
bars for small coal to drop through. (7) Positive control 
of air supply. (8) Less air used than with any other 
method of firing, as the air is introduced only where it is 
needed, below the fire, and the amount is regulated by the 
blower supplying it. It is claimed that hardly any more 
air is used than is theoretically necessary for complete 
combustion, whereas other methods use from 50 to 100 per 
cent. more. This ensures better utilisation of the heat, 
for the gases are less diluted with surplus air, and so leave 
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furnace in less volume and at higher temperatures; there- 
fore the velocity is less, and the slower rate of travel 
results in a better transference of heat to the boiler. 
The gases are said to leave the boiler at lower tem- 
peratures than is usually the case with other atokers. 
(9) Forced draught being used, no high stack is needed. 
(10) Simplicity of erection, the work of which can be done 
by any ordinary mechanic. (11) No shafting or engine 
required, each stoker being self-contained. (12) No fire- 
bars, but simple dead plates. (13) No steam jets. (14) 
Hopper being below fire level, the labour of lifting the coal 
is much less than when it is high up. (15) Increase of 
boiler capacity. | 

inst these advantages must be balanced the following 
disadvantages: (1) The stoker not being self-clinkering, 
periodical cleaning out is necessary, with its attendant 
inconveniences of turning down fires, thus stopping the 
steamiog of the boiler, and opening of firedoors, admitting 
cold air. Moreover, as it has been found in practice that 
a very heavy fire gives best results, as much as 18in. being 
used for most bituminous coals, the time of turning down 
is much prolonged. In an electricity supply station, where 
the maintenance of the steam pressure at critical times is 
everything, and the loss for half an hour of a single boiler 
might be the cause of the stoppage of supply to certain 
districts or even the whole town, this might well prove a 
serious objection. It must however, in fairness, be stated 
that it has been found possible to delay the time of cleaning 
out longer than would be possible with hand-fired boilers. 
(2) The air blast being relied on to spread the coal to make 
up the portion of the fire outside the trough, has to be of 
greater pressure than that in general use for this class of 
work, and thus will require more power. (3) It has been 
found that by far the greater portion of the heat is con- 
centrated at the trough, and this has been found a great 
source of trouble many burnt-out tubes in water-tube 
boilers having been attributed to this. To obviate this the 
stoker has been set as much as 6ft. below bottom row of 
tubes. (4) The necessity of cleaning out the fires involves 
extra labour over other types of stokers. 

Reviewing the above advantages, Nos. (4) (5) (8) (15) are 
shared in a greater or less degree by other stokers, and the 
others only need be considered. Nos. (1) and (2) should 
make the cost compare favourably with other types. No. (9) 
is only an advantage in а new installation, as in the case of 
an extension the high stack will probably be already 
existing. Of the disadvantages, Nos. (1) and (3) are of 
great importance, (3) practically meaning a reduction of 
grate area, and, therefore, an increased fuel consumption 
per unit area, with the attendant dangers of burnt-out 
tubes, etc. It may be mentioned that an automatic device 
has recently been introduced in America for regulating the 
supply of coal and the draught to suit the varying loads. 

he other type of underfeed stoker has very similar 
characterietics, but the feed is by a continually revolving 
helix in the trough, and the grate is of aninverted V-shape 
with the sides composed of a series of tuyere blocks, 
between which air is admitted. The coal as it rises from the 
trough slides down these sides, and a much better distribu- 
tion of fire is obtained than in the other type. The other 
disadvantages still remain, and the cleaning out is said to be 
even more awkward. Also the continuous feed has been 
found undesirable owing to its breaking up the fire. As 
each is self-contained and the movement is continuous, it 
practically means having a separate engine for each stoker, 
which must be wasteful of steam. 

In conclusion, it would seem that the latter type is 
preferable, on account of the better distributed fire; that 
either is admirably adapted for smokelessly and econo 
mically burning low-grade fuels, and that the cost of 
repairs to stokers would be low, but that the necessity for 
frequent clearing out and the heavier repairs bill to boilers 
in the first type would tell strongly against it in the minds 
of many. It certainly has not so far found much favour 
with central-station engineers in this country.—R. S. B. 

Answer to №. 627 (awarded 7s. 6d.).—Mechanical methods 
of stoking have not made nearly the progress in this 
country as in America, and probably the principal reason 
for this is that while in the States the greater proportion of 
boilers are of the externally-fired type, the internally-fired 
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boiler is generally preferred here. Externally-fired boilers 
lend themselves very readily, indeed, to the adaptation of 
almost any system of mechanical stoking, there being plenty 
of room to fix the gear, whilst the available space on an 
internally-fired class is necessarily limited. As a natural 
result, therefore, of the ease of application, the mechanical 
stoker has been considerably more developed in America 
than in this country, and more especially has this been so 
in the case of the underfeed class of mechanical stoker. 


Although in recent years there has been considerable 


progress made in the application of mechanical stoking 
apparatus with us, the advancement has been almost 
exclusively in the direction of the overfeed system, the use 
of underfeed stokers being extremely limited. 

Before discussing in detail the various advantages claimed 
for the two systems, it is, perhaps, necessary to briefly 
consider their essential points. The overfeed system is, in 
its simplest form, merely an adaptation of the ordinary 
hand-fired furnace, fuel being admitted through the front 
of the furnace on to the top of the fire. The stokers 
operating upon this system may be divided into two 
elasses— (a) the sprinkler or shutter type, and (b) the 
coking class, which are again sub-divided into (1) the ram 
or plunger, with moving bars; and (2) the chain-grate type. 
These various types having already been somewhat exhaus- 
tively discussed in these columns, it will therefore only be 
necessary to briefly refer to their operation. 

Sprinkler Type.—This stoker consists of a shutter or 
flapper operated by means of suitably arranged springs; 
the shutter being sharply released, knocks the coal from a 
shaped plate in front of the furnace. The coal falls upon 
the plate from а hopper above, the supply being regulated 
to suit requirements. By а simple adjustment of the 
springs, the power of the shutter is во varied that the coal 
falls upon any part of the fire as required. 

Coking Stoker—Ram Type.—As its name implies, this 
class of stoker consists essentially of a ram or rams which 
push the coal in at the front of the furnace on to a coking 
plate, from where it is gradually worked to the back by 
means of suitably arranged moving firebars. | 

Chain-Grate Type.—Although considerably different in 
their construction, practically the same end is obtained 
with the chain grate as withthe ramtype. With the chain 
grate the rams and moving firebars are dispensed with, and 
a series of endless chains are provided. These chains are 
arranged side by side, and revolve over two drums, one at 
each end, the coal entering at the front and being gradually 
carried to the back, where the unconsumed portion drops 
into the ashpit. 

Underfeed System.—The principle of underfeed stoking 
consists essentially of feeding the fuel slowly, and for full 
оошу continuously, through the underneath of the fire- 
grate, the coal, as it gradually reaches the top and hottest 
part of the fire, being slowly roasted and coked, the coal 
being released and immediately ignited by the air, which 
is supplied through specially constructed ducts in the stoker 
grate, and the coal, therefore, reaches the top of the fire 

ractically as coke. Underfeed stokers may be divided 
into two classes: (A) the continuous-feed type, and (B) 
those equipped with plungers or pistons. The continuous- 
feed stoker, Class A, consists in the “ American stoker " 
of a screw conveyor, which commences at the hopper and 
extends the full length of the furnace in what is termed 
the conveyor pipe. The conveyor is so arranged that the 
coal is distributed equally over the entire surface. Air is 
supplied through a pipe just under the hopper, the pipe 
communicating with what is termed the wind box. This 
wind box opens into the magazine, the upper edge of which 
is arranged with tuyeres or air ducts, through which the air 
is discharged to the fire. The driving arrangements are 
very simple, consisting of a small steam motor with a 
simple reciprocating piston, which actuates a pawl and 
ratchet wheel, the wheel being attached direct to the 
conveyor shaft. In the intermittent-feed stoker, Class B, 
the grate and system of е air is оп the same 
principle as Class A, but the coal is forced up through the 
fire by means of plunger or piston instead of the spiral con- 
veyor. This latter type has not been nearly so widely adopted 
as the continuous-feed type. It is apparent that a constant 
feed must be superior to an intermittent supply, as the 
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latter has two rather serious objections: (1) there is a 
tendency during the intervals between feeding for coke 
to form in places, and through which the air cannot readily 
be forced, so that it takes a Course through the fire where 
thinnest, thus causing blowholes ; (2) when the piston 
enters these masses of coke are broken up suddenly, with 
the result that a considerable amount of smoke may be 
formed. In the following comparison therefore between 
the over and under feed systems of stoking, it will be 
understood that the continuous feed class is being 
considered. 

In order to make the comparison as clear and concise as 
possible, we will consider the relative advantages and dis- 
advantages under several headings, including economy, 
smoke prevention, cost, eto. 

Economy.—It is generally conceded that the coking type 
of stoker is more economical than the sprinkler, but the 
actual economy resulting from mechanical stoking depends 
upon so many things differing considerably in almost every 
individual case, that although most elaborate tests have 
from time to time been made, it is almost impossible to 
make a really reliable comparison. The underfeed type of 
stoker may be taken as at least as good in this respect as 
the coker stoker, and possibly slightly better results may be 
expected. 

Smoke Prevention.—The underfeed stoker is probably the 
best practical smoke preventer in everyday use. The con- 
tinuous feeding of green coal on the underside of the grate, 
from where it gradually works to top of the fire, by which 
time it is practically coke, ensures almost complete com- 
bustion, and the only way in which smoke can be produced 
is when, as sometimes happens, the green coal forces ite 
way through the fire without going through the coking 
process. The greatest offender as regards smoke is the 
sprinkler, which produces an almost continuous stream of 
smoke, which, however, is of a very light colour and: 
scarcely noticeable. 

Cost.—The first cost of either of the other types of 
stokers is considerably more than the sprinkler, this type 
also costing least for maintenance. The underfeed stoker 
is very expensive in first cost, and also, owing to its 
specially-constructed furnace plates, rather expensive to 
maintain, but this item depends to a great extent upon the 
arrangements and conditions of working rather than upon 
the type of stoker itself. 

Forcing.—One of the great objections to all systems of 
mechanical stoking is the inability to force the boiler 
evaporation in case of emergency. 16 is impossible to force 
the underfeed stoker, and the coking stokers also cannot be 
forced to any appreciable extent. The rate of evaporation 
may be increased with a sprinkler stoker, but, of course, at 
the expense of economy and the production of smoke. 

Accessibility for Repairs.—The chain-grate stoker is most 
readily examined, as it can be bodily removed from the 
boiler. The underfeed stoker is more difficult of access 
than either moving types. 

Draught.—The underfeed stoker cannot be worked with- 
out some system of forced draught, and in certain cases this 
may be rather a serious objection. | 


In conclusion, it may be stated that the sprinkler stoker, 
in this country at least, is rapidly gaining favour for apply- 
ing to Lancashire and similar boilers, while the chain-grate 
type is most extensively applied to water-tube boilers. 
The underfeed stoker is still somewhat a novelty here, 
and, notwithstanding several distinctive merits, will not 
apparently come into extended use.—F. A. 


Answer to No. 627 (awarded 5s.).—The chief advantage 
of the type of mechanical stoker in which the fuel is fed 
into the fire from a trough beneath, is that more complete 
combustion is possible without an excessive supply of air 
than with the other types of stokers. The accompanyin 
sketch, which shows a section through the furnace, vill 
give an idea of its action. The unburnt fuel is introduced 
into the trough, А, it is slowly raised by the action of the 
ram till it is moved into the space B, where it meets with the 
draught of air which is forced by a fan up the passages, 
P P, through the tuyere blocks, T T, into the furnaces. 
Here the fuel is ignited, and the hydro-carbons contained 
in it burnt away ; it is then raised into the space C, where 
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the process of combustion continues until all the fixed 
carbon is consumed ; the residue in the form of clinker and 
ashes is pushed by the slow upward motion of the mass 
on to one side in the space D, where it remains until 
removed, The gases generated in the space B have to 
pass through the white-hot fuel in C before leaving, and во 
become completely burnt, thus ensuring smokeless com- 
bustion even of bituminous slack. 


The advantage of this method of feeding is especially 
evident when used in connection with those types of water- 
tube boilers in which the gases rise vertically from the 
grate and strike on tocold water tubes; in other stokers the 
gases have not space to mix properly, and thus form dense 
volumes of smoke, but in this type the gases mix before 
reaching the surface of the fuel. Another advantage of 
the underfeed stokers is that they do not necd the use of 
moving parts in the fire, all the mechanism being quite 
outside the furnace—this reduces the mairtenance costs. 

The chief disadvantage is that the draught cannot be 
produced by a chimney owing to the large pressure needed 
(from two to four inches of water), this necessitating the 
use of a fan, but the cost of this is usually made up by the 
cheapness of the stoker itself and the possibility of burning 
the cheapest coals.—E. J. 


Answer to No. 627 (awarded 58.).— The advantages of 


using the underfeed type of stoker are as follows: In this 
stoker the air to the furnace is supplied by a volume 
blower, and is delivered in the approximate proportion of 
150 cubic feet of air per pound of coal fed, and at a 
pressure ranging from }0z. to 102. at the tuyeres. This 
pressure is only such as to admit of the thorough mixing 
of the air with the coal, and is in no sense of the word a 
blast. The advantage of this arrangement is that, being 
independent of natural draught and the supply of air and 
coal under complete control, the fire сап be forced at a 
moment's notice, and сап be as quickly reduced. Further, 
the fuel is thoroughly coked before reaching the zone of 
combustion, and the air being admitted above the green 
fuel, but below the fire, is thus well mixed with the gases 
liberated from the coking coal below the tuyeres. This 
combustible mixture of air and gases passing upwards to 
the burning fuel is nearly completely consumed, and very 
little smoke is made. This prevention of smoke is a great 
advantage in large cities. 

As a result of the above arrangements, it is found that 
the amount of air required per pound of coal when burned 
with this stoker is from 20 to 55 per cent. less than that 
required with the common mechanical stoker. This effecta 
& two-fold economy in decreasing the volume of heated 
gases escaping up the chimney, and likewise decreasing the 
velocity of the gases as they pass over the heating surfaces, 
thus allowing more time for the absorption of heat by the 
said surfaces. The economic use of air in this stoker com- 
pared with other mechanically-operated stokers is due to 
the unusual depth of coal carried, the air being supplied 
from beneath and the continuous action of feeding over- 
coming the tendency of holes burning through the fire. 
The disadvantages of this stoker are the expenses entailed 
in the installing and upkeep of the blower and the difficulty 
of cleaning the fires when compared with the ease with 
which the fires are kept clean when using the chain-grate 
type оѓ stoker.—J. WALKER. 

Question No. 628. —W hat is the best method of improving the draught 


in a central station which at present has a very poor natural 
draught ! 


Best Answer to No. 628 (awarded 10s.).—A poor draught 
depends on so many details, that I think in answering this 


question it will probably be best to consider the whole 
matter of draught more or less in detail. 

Definition of Draught.—More or less confusion exists in 
the use of the term “draught” owing to its double mean- 
ing. As usually employed, it refers to the difference in 
pressure between the external air and the gases from the 
boiler, and is measured by the height of the column of 
water such pressure is able to sustain. Methods for making 
such measurements will, however, be dealt with further on. 
This difference of pressure is called the *' intensity " of the 
draught, although sometimes referred to simply as the 
draught, and is directly proportioned to the height of the 
chimney and the difference in temperature of the flue 
gases and the exterior air. Again, “draught” is some- 
times used in referring to the velocity which the intensity 
of “draught” (or difference of pressure, as above) has the 
pe to create and the corresponding volume of air moved. 

raught, as thus understood, is directly proportional to the 
sectional area of the chimney at the top and the square root 
of the height. 

Intensity of Draught.—The object of draught is to pass a 
sufficient supply of air through the boiler grates for the 
efficient combustion of fuel, and to carry away the gases 
resulting from such combustion. To do this the draught 
requires to be of such intensity as to overcome the resist- 
ance offered to the passage of air by the fire, boiler tubes, 
main flue, chimney resistance, etc. The proportion of 
such necessary for overcoming these various resistances is 
approximately as follows—viz. : 


For entrance velocity 
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Resistance of fire-grate .................. 0182in „ 

з of combustion chamber and 

boiler tubes ............... 0 246in 5 

á of main flue .................. 0012in  ,, 
For discharge velocity..................... 0 017in к 
Total effective draught pressure 0:460in. 
Resistance of stack ........................ 0 040in. 

Total pressure of chimney ......... 0-500 in. „ 


Any pressure over and above this quantity will be avail- 
able for giving such velocity to the gases as will draw the 
necessary amount of air through the grate for the effective 
combustion of the fuel. The quantity of air will, of 
course, vary considerably with the class of fuel, thickness 
of fire, etc. 

Chimney Design.—There are several formule for the 
correct design of chimneys, the best, I think, being the 
following—viz.: where Н = height of chimney ; F = pounds 
of coal burned per hour; А = effective area of chimney ; 
Ta = temperature of external air, 460; Т, = temperature 
of gases, 460; D —draught ; then 


T6 79 0:0825 FX? 
Ger) a (CORE: 

TG. Te А 
A well-designed chimney of about 150ft. should give a 
draught of lin. water pressure with flue gases at 500deg. F. 


and an air temperature of 50deg. F. It has been found by 

experiment that the following minimum chimney heights 

105 N for various classes and quantities of coal 
urned: 


; Ooal Е 
Class of coal. Ohimney onsumed Chimney 


height. hour height. 
Free-burning coal (bituminous) ...... 85ft. 1. 000lb. 120. 
Slow. burning bituminous ............... 125%. 2,0001b. 140ft. 
Fine anthracite ......................... . 130ft.-160ft. 3.000lb. 160ft. 
Fine coal or slack ....................... . 175ft. 4,0001b. 180ft. 


Measurement of Draught.—Draught is usually measured 
by the difference in level of a liquid in the arms of a tube 
of U form, baving one end open to atmosphere and the 
other connected with the flue or chimney, or wherever the 
draught is required to be measured. The preponderance 
of pressure in one arm forces the liquid downwards and 
causes à corresponding rise in the other. The difference 
in level represents the height of а column of the liquid 
which will be sustained by the pressure, and is measured 
on a scale graduated in one-tenth parts of an inch, as 
shown in sketch. This U-tube arrangement can be replaced 
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with excellent results by a direct-reading draught gauge, such 


as the *' Ever-trusty," made by Wallach Bros. 


OPEN TO 
ATMOSPHERE 


W.I ruse For 
INSERTION IN 
FLUE, (vu y, вте 
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Cause of Bad Draught.—Although the draught at the 
chimney root may be good, it сап be absolutely spoiled by 
any of the following causes—viz, leakage of air through 
brickwork. At frequent intervals the whole of the brick- 
work forming the side and main flues, should be carefully 
tested for air leaks by means of an open flame lamp. On 
earrying out such tests, one will often be greatly surprised 
at the amount of air getting into a flue through cement 
joints, flue doors, aid sometimes even through the solid 
briek. I have found such leaks causing а reduction in 
draught intensity of a full tenth of an inch. All these, of 
course, should be carefully stopped, and the whole flue 
briekwork occasionally repointed. Accumulation of soot 
is another item which has an extremely bad effect on the 
draught, especially when allowed to accumulate in tbe boiler 
flue tubes at back of fire arch. These flue tubes should be 
cleaned at least every three months and tbe main flue every 
six months. The draught will be increased thereby and 
coal saved. Ав to the construction of flues, they should 
be so constructed as to offer as little resistance as pos- 
sible to the flow of the gasos, and all sharp bends, 
abrupt change of cross-section, and sudden enlargements 
should be carefully avoided. A capacious flue means a 
low velocity of gases, and I have known of a small flue 
opening into one of almost twice the area causing a 
reduction in draught of 0˙15in. water pressure. The 
main flue should not be less in area than the cross- 
section of the chimney at the top, and nothing is gained 
in making it much larger than this. The correct area is 
about one-seventh of the total fire-grate aroa. If the 
length of the main flue is great, the area of the chimney 
top will need to be increased. Counting this area as 
1 for a 100ft. flue, then for any extra length of flue the 
dividing constant is: 100ft.—1, 200ft.=0853, 400ft. 
«0708, 600[t. = 0625; so that for a 200. flue the 


area would need to be increased in the ratio of ES It is 


also desirable to have а damper in the main flue for 
cutting off every pair of boilers from the chimney, as 
otherwise considerable air may leak into the flue through 
badly-fitting dampers or boilers standing idle. Intensity 
of draught as was above pointed out, depends on the 
height of the chimney, and cannot be altered except by 
increasing the height. A chimney for a works of any 
size should have a draught of at least from O Sin. to lin. 
of water pressure at the root under normal conditions of 
temperature and barometric height. 

Remedies for Poor Draught.—lf on testing the pressure 
at the root of the root of the chimney it is found to be 
good, the trouble must be looked for in the flues, and these 
should be tested and examined for the points of weakness 
detailed above, the remedy being applied in accordance with 
the finding of such examination, and as the construction of 
the flues under inspection will allow. On the other hand, if 
the intensity of the draught at the chimney root is found 
to be bad, the only remedy is to increase the height of the 
chimney, build another one, put a fan in the existing 
chimney, or use forced draught created by means of steam 
jets or supplying air under pressure to the underside of the 
. grate. The possibility of increasing the height of the 
existing chimney will depend on the foundations, diameter 
at base, and the thickness of the brickwork at the top. As 
regards the foundations, these will usually be found suffi- 
cient, while to ensure the stability of the chimney the 
height should not be more than 12 times the diameter 
at the base. If the brickwork is less than 14in. at the 
top, it will be impossible to increase the height sufficiently 
to gain any increased efficiency thereby, as on no account 


should more than 25ft. of 9in. brickwork be erected, and 
if the chimney top is more than 6ft. diameter inside, no 
Qin. work should be allowed at all. Care must also be 
taken that in increasing the height the area of the 
chimney top is not contracted too much, as otherwise, if 
the chimney is working at full pressure, the benefit gained 
by the increased height will be lost. Whether the chimney 
top will stand diminishing or not can be arrived at with 
the aid of the formule given above and a knowledge of 
working conditions. The cost of heightening a chimney 
from, say, 100ft. to 150ft. is approximately from 35s. to 
40s. per rising foot. If, then, the chimney is not 150ft. 
high, and the draught is poor, I would certainly advocate 
building to this height, providing the construction will 
allow. Beyond this height the expense of further increase 
is rarely justified by any additional efficiency obtained. If, 
however, the chimney is already 150ft. higb, I would in pre- 
ference to putting up another one (after proper consideration 
of existing conditions, of course) recommend the adoption of 
induced draught by means of a fan in the chimney, several 
excellent fans for the purpose being on the market at present. 
With such a fan any required draught can be obtained and 
regulated according to the class of fuel burned and the 
demand for steam, as boilers can be pressed easily and 
economically to 30 per cent. above their normal rate. Such 
being the case, if a fan is used, less boiler plant need be 
installed than would be necessary with natural draught. 
Economisers can be used, with greater economy, as the 
reduction in the temperature of the gases will not affect 
the draught, and with this method you are independent of 
atmospherie conditions. One of the chief advantages is 
that à much cheaper class of fuel can be burned. The power 
taken by such fans is about 1:5 to 2 per cent. of the total 
output of boilers. There are also many excellent methods 
of forced draught, but in my opinion the induced-draught 
method is by far the best. Naturally, the cost and existing 
conditions would need to be considered in deciding whether 
to erect another chimney, or adopt any of these methods of 
improving a poor draught.—A. D. 

Answer to No. 628 (awarded 7s. 6d.).—Unless a central 
station has originally been designed with very broad views 
as regards probable increased demand for power, the engi- 
neer has usually very soon to face the problem of what is 
the best means of increasing the output of the station. In 
this is frequently involved the question of providing a 
suitable draught of ample power to ensure efficient com- 
bustion. This may be accomplished in two ways: (1) by 
increasing the natural draught, (2) by adopting some form 
of forced draught. In the following remarks it must be 
understood that they are not intended as a comparison 
between natural and forced draught, but are merely made 
with a view to a solution of the present problem, which is 
to improve an existing inferior natural draught. 

Taking, first, the case of natural draught. A defective 
draught may be improved by increasing the height of the 
chimney ; or, if this is not practical, and ground space 
permits a seeond, and, if necessary, a larger chimney may 
be erected. Of course, the chimney itself may be of ample 
capacity and height, and yet only a poor draught obtained, 
owing to defective or badly constructed flues. Very 
frequently considerable improvement can be effected by 
giving proper attention to the flues. Turning now to forced 
draught, we will briefly discuss the various available systems. 
These may be divided into two classes—the steam jet and 
fan draught. 

Steam Је. — This consists of blowing air and steam by 
means of a steam jet into the furnace ashpit. This is 
accomplished with specially constructed blowers or nozzles, 
and the system possesses the great advantage of being low 
in first cost. It is, however, a very wasteful arrangement, 
consuming anywhere between 5 and 20 per cent. of the 
total steam produced. It may be generally accepted that 
steam jets should only be adopted when the station is of 
small capacity, comprising one or two boilers only. It is 
claimed for this system that when cheap fuel is used, there 
is a tendency to prevent the formation of clinker, owing to 
the decomposition of the steam into its constituent gases, 
hydrogen and oxygen. It is also very convenient, inas- 
much as it can be easily regulated and shut off when the 
furnace door is opened for firing. 
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Fan Draught.—This is divided into two systems— forced 
and induced draught. 

Forced Draught.—This system consists of the application 
of fans which supply air at á suitable pressure through 
specially constructed conduits to the boiler furnaces, which 
are arranged with closed ashpits. Among the advantages 
aseribed to this system are: (1) it can be very readily 
adopted to existing boiler plant; (2) convenient and 
efficient regulation of air supply ; (5) no great inrush of air 


when the furnace door is opened, as the stoker can shut off 


the pressure; (4) less wear and tear on tho fan than with 
induced draught. The principal objection is that there is 
a liability of holes being blown in the fire. This, however, 
ean be obviated by suitably arranged dampers in the ashpit 
for distributing the air supply. The supply should always 
be completely cut off before the furnace doors are opened, 
or flames and dust will be blown about the stokehold. 

Induced Draught.—Iu this system the fan or fans are 
placed in the boiler uptake, thus producing а draught 
similar to that effected by natural means. With this 
arrangement the draught may very readily be increased 
or decreased, as the demand for steam varies, without the 
danger of blowing holes in the fire. There is also no 
possibility of fire or dust being blown into the boiler-room, 
as in the case of forced draught. It is somewhat expensive 
in upkeep, owing to wear and tear consequent upon the fan 
being exposed to the hot gases. When firing there is a 
considerable rush of cold air into the furnace, as in the case 
of natural draught. The above is a concise summary of the 
various points in favour of or against the different methods 
of securing an efficient draught, and we will now briefly 
refer to the consideration governing a selection to meet 
present requirements. 

Ground Space.— If the proposed extensions are of any 
magnitude, and the available space for new chimney, 


boilers, ete., is limited, it may be quite out of the question 
to so increase the natural draught and boiler plant to a 


sufficient extent. One outstanding advantage of forced 
draught is that the capacity of existing plant may be 


increased as much as 30 per cent. by ita adoption, and 


where room is of first importance forced draught is probably 
the best way out of the difficulty. 


Cost.—The first cost of installing a fan-draught system is 


low as compared with building of a large chimney when 


power approximates 1,000 h.p., and gets more favourable 


as the size of the station increases; but, of course, when 
the chimney is once erected its maintenance is not so great 


as the running expenses and upkeep of a forced draught 


system. 


Fuel.—The class of fuel to be burned has a considerable 
bearing upon the question, inferior fuels requiring con- 


siderably more draught than do the better grades of 
bituminous coal, and sometimes an installation of forced 
dranght becomes necessary solely on this account. 

Size of Plant.—The case in point does not contain any 
idea of the size of plant. This is à very important matter in 
coming to a satisfactory solution, but it may be stated that, 
generally speaking, the advantage of fan draught becomes 
more apparent as the size of plant increases. 

The above points are the principal considerations govern- 
ing а selection of the best system under various conditions, 
but there are many others to which some consideration has 
to be given, such, for instance, as the existing arrangement 
of flues, economisers, conditions of existing chimney, and 
efficiency of present draught. In making a selection it 
must always be kept in view that mechanical draught is 
unaffected by climatic conditions.—F. A. 


Answer to No. 628 (awarded 5s.).—The methods of 
improving а poor natural draught are either to induce a 
draught by a fan placed in the flue, which by removing the 
gases causes the pressure in the flue to be less than that of 
the atmosphere, or to produce a draught by forcing air into 
the furnaces. Both induced and forced draught may be 
obtained by using either fans or a steam blast. The usual 
way, however, where induced draught is used is to employ 
fans, as although in one or two instances in non-condensing 
planta the exhaust steam from the engines has been turned 
into the chimney shaft to assist the natural draught, it will 
be obvious that with a free exhaust no great assistance can 


be looked for in this direction, and а throttled exhaust is, 
of course, out of the question. 

The methods in general use are: (1) foreed draught 
obtained by using either fans or a steam blast; (2) induced 
draught produced by fans placed in the flues. The cheapest 
method to instalis forced draught produced by means of 
steam blasts. In one well-known system two steam blasts 
are generally fitted to each furnace of а Lancashire boiler. 
The ashpit is closed by an air-tight cover, and the blast 
admitted underneath the furnace by two nozzles. The steam 
blowing through these nozzles at а fairly high speed takes 
in with it а certain quantity of air, and thus creates а 
draught; this draught is delivered about half way up the 
underside of the furnace by a bell-mouthed tube, which 
assists in distributing the draught. Оа the outside of the 
airtight cover are placed two valves for regulating the 
supply of steam and air respectively. Low first cost, how- 
ever, is about the only point this method has to recom- 
mend it. | 

The effioiency of the steam blasts being considerably lees 
than that of fans, the amount of steam necessary being 
greatly in excess of that claimed by the makers, the boiler 
is also liable to suffer damage unless the steam used in the 
blasts is perfectly dry. The draught, in spite of numerous 
precautions, is also very liable to be concentrated in one or 
two places, resulting in burnt firebars and other delights 
due to the excessive heat produced. Forced draught as 
obtained at sea by means of a closed stokehold has proved 
itself to be highly successful, but on shore it is practically 
impossible to obtain a closed stokehold, so that this method 
need not be considered. . 

In the Howden system of forced draught, adapted for 
land purposes, the air is forced by fans through rows of 
vertical tubes, placed in a box through which the waste 
gases are led ; the air is thus heated before being admitted 
to the furnaces. An arrangement is also made во that the 
firedoor cannot be opened before the draught is shut off, 
and thus one of the objections to forced draught—viz., the 
risk to the fireman of being burnt by opening the furnace 
door when the draught is on—is done away with. This 
system does not necessitate a closed ashpit, and the con- 
tention of the makers that the wear and tear on the boilers 
is diminished, has been found to be substantiated in 
practice. Messrs. Ellis and Eaves have a system of 
induced draught, in which the air before being drawn 
through the furnace is heated in a similar manner to that 
in the Howden system, except that the tubes are placed 
horizontally. The heated: air is also, as in the Howden 
system, admitted to the furnace by suitable dampers either 
above or below the fire. This system is in use in several 
central stations, and has given excellent results. 

To sum up, in the case of induced draught the fans 
have to work in the hot gases from the furnaces (which 
are also very gritty), and this necessitates them being more 
powerful than if they simply had to deal with cold air, as 
in the case of forced draught. The increase in power required 
to move a given weight of air, and to maintain a given 
difference of pressure with air at a temperature of 300deg. F., 
is nearly 50 per cent., as compared with air at a tempera- 
ture of 50deg. F. There is also the risk with induced 
draught that cold air will be drawn into the flues at 
undesirable places, owing to leaks in the brickwork setting. 
The great drawback to forced draught, the afore-mentioned 
risk to the fireman, being capable of being obviated, the 
balance is in favour of using the Howden system of forced 
draught.—W. T. W. 


Answer to No. 628 (awarded 58.).— Before giving a 
definite answer to this problem which confronts a great 
many central-station engineers after a few years’ working, 
it will be as well if we enquire into the causes of natural 
draught, and whether it will be wise to extend it, or to use 
either of the other two methods in use in central stations— 
namely, induced draught or forced draught (i. “., draught 
caused by steam blowers at the front of the boilers). 
Natural draught is produced by a chimney, and is due 
to the difference in the weight of a column of hit air 
inside the chimney, and an equal column of cold air 
outside. The weight of a cubic foot of air at 62deg. F. is 
:07611Ь., the weight of a cubic feet of air at 552deg. F. is 
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059 3lb.—that is, practically one half its volume will be 
doubled. Тһе air outeide will, therefore, have a pressure 
to force it through the fires about twice the hot gases in 
the chimney possess. Note.—We are neglecting the slight 
differences in the specific gravities of air and the hot gases. 
To determine what pressure—i.c., the pressure as 
measured by a water-gauge at the bottom of the chimney— 
the above two temperatures will give with a chimney 140ft. 
high, we have . | 
(0761 — 0393) 140 = 5 2lb. 
Now, 5:2lb. is equal to the weight of a square foot of 
water lin. high, so that the draught will be equal to the 
pressure of lin. of water. From this formula, by assuming 
different heights and temperatures of gases in the chimney, 
it will be noticed that it requires a great increase in height 
to produce a much better draught, but this would be out 
of the question in certain localities, local authorities, as a 
rule, being prejudiced against high chimneys, and not only 
that, the foundations of the present chimney would probably 
require alterations as regards increasing the tempera- 
tures of the gases in the chimney—this would be very 
uneconomical, as possibly economisers would have to be 
done away with. | 
The best method of increasing the draught would be to 
ut down an induced-draught plant, which consists of a 
an with simple radial blades revolving in a steel casing 
fixed in the flues, usually at the bottom of the chimney ; 
in revolving it drains the gases away from the boilers. 
The advantages of this method are numerous. Firstly, 
the maximum load in а central station lasts only for a 
short period of the day, during which you are enabled to 
work your boilers beyond their rated capacity without 
seriously reducing their economy ; a less number are, there- 


fore, required as stand-by. It is not necessary to have 


& large quantity of heat in the flue gases in order to 
keep up the draught, so that economisers and super- 
heaters may be ill with greater economy, and it might 
even be advisable to extend the former. The heat loss 
with natural draught is usually between 15 to 20 per cent.; 
with induced draught this may be reduced to two-thirds of 
this. It gives complete control in governing the fires— 
firstly, with different qualities of coal, the smallest (which 
ери | works out the cheapest) сап easily be burnt ; 
secondly, in case of rapidly changing loads, due to fogs, 
etc. It is independent of atmospheric conditions. It is 
also independent of air leakages through brickwork of the 
flues. It is easily adapted to existing natural draught. 

An induced-draught system must be properly designed. 
The fan must be large enough to give its maximum draught 
without being run at too high a peripheral speed. It 
may be driven either by an electric motor or steam- 
engine, which should be in duplicate, the power con- 
sumed being under 1 per cent. of total. The steam- 
engine may be made to govern automatically, во that 
if boiler steam pressure rises the fan runs slower, 
thus lessening the intensity of the draught and vice versá. 
The initial cost will be considerably less than а new shaft, 
with its expensive foundations, flues, etc., in a 2,000-h.p. 
station, the chimney, etc., costing approximately £2,200, 
the fan complete £1,000, and the working costs will be 
about one-tenth of power шише: by the waste heat in 
a good natural draught. The steam blast may be dis- 
missed with a few remarks: it may be cheaply installed, 
but is very costly to work, not easily duplicated, and has 
the disadvantage that if the steam pressure falls, due 
о ` ыш demand for steam, its efficiency falls too.— 


PERSONAL. 


We understand that Mr. Frank B. Cramer has left the Inter- 
nAtional Electrical Engineering Company, where he held the position 
of technical manager, and has rejoined Mesers. Johnson and Phillips, 
with whom he was formerly associated for some years. 

The Aston Tramways and Electric Light Committee have appointed 
Mr. Thomas J. Ballard, of Sheffield, resident electrical engineer, at a 
salary of £400 per annum. 

On Wednesday Mr. W. W. Booker was presented at the electricity 
works, White Hart-road, Plumstead, with a handsome set of books 
from his late colleagues. He left these works, where he held the 
appointment of correspondence clerk, to take up а similar appointment 


in the electricity works of the borough of Hampstead, where we trust 
he will meet with every success. 

The Frome Urban District Council have app of the engagement 
of Mr. G. T. Pardoe as clerk of the electrical works at a'salary of £180 

er annum, the engagement to begin when Mr. Pardoe has completed 

is duties with the Fulham Corporation. 

The Cardiff Town Council have increased the salaries ef a number of 
officials in the electrical department. 

‘Mr. Н. E. Brown, an engineet at present in the employ of the 
Poplar Union, has been appointed second distributing assistant at the 
electricity department, at а salary of £120 per annum. 

Mr. Thomas Holme, of the Portsinouth 9 telephone 
exchange, has been appointed manager of the Hull Oorporation 
el phone undertaking, at a salary.of £200, to be increased to £250 
in the event of the expenditure not exceeding the amount of the loan. 

Mr. Jack Hawes (late assistant engineer to the metropolitan borough 
of. Bermondsey electricity and dust destructor works), having been 
а pointed chief assistant electrical engineer to the firm of Mesers. 
dy er and Duncan, has been presented with a dressing-case by Mr. 
А. E. Young, on behalf of the offcials and staff of the above works, 
as an appreciation of his good services. M 


———————Ó——————— 


LEGAL INTELLIGENCE. 


ISLE OF THANET TRAMWAYS. 


In the case of Oole v. Isle of Thanet Electric Trams Company, 
Limited, before Mr. Justice Bigham and a special jury, in the High 
Courts, the plaintiff, a widow, recovered £200 for the loes of her 
husband, who was killed by one of the defendant company's cars 
in July, 1902. 

His Lordship entered judgment in accordance with the findi 
of the majority of the jury (consented to by the parties), wi 
costs, but granted a stay of execution, remarking that he did not 
think the verdict a right one, | | 


SPEED OF TRAMCARS. 


At the West London Police Court on Saturday, Mr. Rose again had 
before him the adjourned summonses against four drivers in the employ- 
ment of the London United Tramways, Limited, for diiving electric 
tramcars at more than 10 miles an hour, the limit laid down by the 
Board of Trade for the locality (Goldhawk-road, Shepherd’s Bush) in 
which the offences were all to bave been committed. 

Prof. Silvanus Thompson now stated that since the last hearin 
he had made a careful examination of the company’s mechanical an 
electrical plant, and of the four cars, and he had made four speed 
tests of each of the cars on the measured furlong used in Colonel 
Purcell's tests. The mean speeds attained by the cars were as 
follows: car No. 272, 14:465 miles per hour; No. 60, 12:487 
miles; No. 75, 15:535 miles; No. 175, 14:157 miles. When he 
made these tests he had a voltmeter on the cars, and he was 
satisfied that the conditions under which the tests were made were 
fair, and that there had been no tampering of any sort or kind with 
the electrical plant or with the cars. In his judgment it was not 
possible for any of these cars to go at 17 miles per hour on the section 
of line refe to. In cross-examination, Prof. Thompson said it was 
not necessary to use a voltmeter for tests of speeds ; the use of a volt- 
moter was only necessary when, as at the last hearing of this case, 
suggestions of fraud were made. 

Mr. J. R. Salter, engineer-in-chief to the South Lancashire 
Electric Tramways, testified to the fact that the plant had not been 
tampered with. The conditions on the day Prof. Thompeon made his 
teste were precisely the same as when Colonel Parcell’s testa were made. 

In giving his decision, Mr. Rose said it was clear that the methods 
by which Mr. Ford (the prosecutor) took the s were not so 
exact and accurate that he could have relied upon them if it had been 
alleged that the regulation speed per hour had been exceeded by, say, 
а quarter of а mile per hour. But after hearing the expert evidence 
he was not so satisfied of Mr. Ford's inaccuracy as to doubt his 
statement that the speed of the cara exceeded 10 miles an hour, although 
it appeared to be practically impossible that the cars could have 
attained the very high speeds which Mr. Ford alleged. If the speed 
exceeded 10 miles an hour there must be a fine, whatever the effect 
might be upon the public convenience. As to the amount of the fine, 
motorists would no doubt think that the same fine as they usually 
paid ought to be imposed on this great company ; but it was not the 
company that was sammoned, but the drivere, and he would impose 
fines of £2 each. 

Mr. Muir said that Mr. Ford had in the course of the case made a 
deliberate suggestion of fraud against the company in connection with 
the tests, and he hoped the magistrate would express his opinion on 
that point. 

Mr. Rose said he did not regard it as a su 

Mr. Ford said he had not intended to 
he had made it, he withdrew it. 


ion of fraud. 
e such a suggestion ; if 


DEFINITION OF A WOBKMAN. 


The case reported in our last issue, in which the Leeds Stipendary 
was called upon to define ‘а workman” in connection with the issue 
of workmen's fares on the electric tramways, was again before the 
magistrate оп Wednesday. The Corporation summoned an estate 
agent's clerk for refusing to pay more than the workman's fare when 
travelling on a car intended for the carriage of workmen. 


THE ELECTRICAL ENGINEER, NOVEMBER 13, 1903. 


135 


The Magistrate, after a lengthy hearing, said that, inasmuch as 
it was admitted that this was a car run under the section in the Oor- 
poration Aot relating to workmen’s cars, the Corporation had no 
authority to demand from the defendant more than the penny which 
he offered to pay, because, whatever might be ssid about mechanics, 
artisans, or daily labourers, it provided that these cara should be run 
at tolle not exceeding 4d. per mile, and that the Corporation should 
not be ч to take any toll or charge less than ld. It was 
admitted that this was a car run under this section, and it was not 
open to the Corporation to demand the same toll as for an ordinary 
car. Inasmuch as the defendant was accepted as a passenger, and was 
not removed from the car or asked to leave, the only 1 charge the 

ration could make was the penny tendered. | 

The case was dismissed, and the defendant was allowed 5s. cost. 


А TELEPHONE AGREEMENT. 


The National Telephone Company, st the Cardiff County Court, 
m T David Mullins for the reoovery of 13e. 74. in respect of tele- 
phone fees, 

The Company's Manager said defendant signed a party-line 
agreement." There were five subscribers on the line, and they agreed 
to pay 2d. per day. Under that agreement 158. 7d. was due. 

Mr. George David (for the defendant): You have had frequent 
complaints with regard to this instrument !—Yee, one or two. 

Mr. David: You know they have been absolutely unable to use it ? 

The Judge: That's a matter for a counter-claim. 

‚ Mr. David: No, your Honour: there is an implied condition that 
they must eupply us with an instrument that is fit for the purpose. 

Plaintiff's Manager said the defendant's premises were connected 


on Dec. 24 last, and the instrament was paid. for regularly up to 


May 16. There was then дв. 7d. outstanding, and as this was not paid 
the line was disconnected on May 28. 

Mr. David: Although they disconnected us their charges are 
running on. 

Witness: The agreement provides for that. The instrument is still 


ere, 

The Judge: If you cut off a man's water, you cannot charge for it 
afterwards. I will certainly not enforce that part of your agreement 
unless I am compelled to. All you can recover is 2d. per day up to 
May 28. His Honour, having examined the agreement, gave judg- 
ment for the defendant. E 


GREENOCK TRAMW AYS. 


We have received an official copy of the arbitration proceedin 
award in the dispute between the Greenock and Port Glasgow 
чаза Company and the Greenock Oorporstion as to what were the 
obligations of the former to take clectrical energy from the Corporation 
for the working of the tramways. The sgreement between the parties 
stipulated that the company were to take from May 1, 1901, all the 
energy required for the ш the tramways, the minimum amount 
guaran by the company being 600,000 unite per annum. The price 
to ^ rae by the compeny for this energy was ljd. per unit for the 
500,000 ; the price of all energy in excess of this amount to be sottled 
by mutual agreement, A further condition of the lease was that the 
company were to pay the Corporation a reasonable sum for the use of 
feeder ways. Owing to differences arising between the Corporation 
and the company an appeal was made as provided by the lease by the 
company to the Board of Trade, who appointed Mr. Sheldon, barrister, 
to act as arbiter between the two parties. The questions submitted to 
him were: first, to determine the date from which the company were 
bound to falfil their obligation to take electric energy from the Cor- 
poen at the rate of 500,000 units per annum ; second, the price to 

paid by the company for all energy in excess of 500,000 units per 
annum ; third, the sum to be paid as rental for the use of cableways, 
the capital value of which was admitted to be £2,000. 

The sittings of the arbitration court took place in the Inns of Court 
Hotel, Mr. Sydney Morse representing the company (which is one 
of the British Electric Traction group) while Mr. John Kennedy 
represented the interests of the Corporation. 

e most important of the three questions was, of course, that 
referring to the price to be paid for the energy in excess of the 
500,000 units. e Corporation called Mr. J. А. Robertson, burgh 
electrical engineer, to give evidence as to the present condition of the 
undertaking, and the cost of producing energy for the сорау Не 
was cross-examined by Mr. Sydney Morse, who tried to show that the 
cost of producing traction energy in a combined station was much lees 
than the cost of producing lighting energy, and that it was unfair to 
divide the costs of production equally over the whole output. The 
Corporation also called Mr. I. E. Winslow, of the New General 
Traction Company, who gave it as his opinion that no reduction 
should be made in the price charged for energy until the company’s 
consumption reached a million units per annum. 

The prp called Mr. H. M. Sayers, Mr. A. J. Lawson, Mr. Arthur 
Wright, and Mr. Phillip Daws- u. These witnesses were all ot opinion 
that the excess power should be supplied at the rate of 4d. per unit. 
As the company are taking energy at the rate of nearly 800,000 units 
per annum, it will be seen that the difference between the company’s 
figures and the price asked by the Corporation would amount to over 
£1,200 per annum. 

The arbiter's award is as follows: first, tho 1st of August, 1901, 
is the date from which the company were bound to take energy at 
the rate of 500,000 units per annum ; second, that seven-tenths of 
в penny is the price to paid for all energy in excess of the 
minimum guaranteed amount of 500,000 units per annum ; third, 
that £125 per annum is the sum to be, paid for tho rent of the 
cableways used by the company for their traction feeders. 

The costs of the arbitration are to be borne equally by each party. 


and 


m- 


COMPANIES’ MEETINGS -AND REPORTS. 


EDISON AND SWAN UNITED ELECTRIC LIGHT. 


The ошаш верата, meeting of the shareholders in this Company 
was held at Winchester House, E.C., on Thursday last week, Mr. 
Henry Wolfenden presiding. . 

The Chairman, in moving the adoption of tbe report (which 
appeared in our issue for the Loch ult.), said that the directors were 
sorry that they had not been able to hold the meeting at an earlier 
date. The great amount of detail involved would evene the meet- 
ing being held before October, which he hoped would be the month in 
future. The shareholders would notice that the report was drawn п 
in a different manner to those of former years, A detailed profit an 
loss account was not shown, but only the balance of net revenue was 
stated. That course the directors thought was the right one in the 
interests of the Company. The sales for the yesr showed a decrease, 
but the deficiency in that direction was more than recouped by a 
reduction in expenses. The sales since last June showed an improve- 
ment over those for the corresponding period of last year. The balance 
had been arrived at after the present stock had been valued on con- 
servative lines. He confidently believed that no further reduction of 
the prices of stocks would be likely, unless something extraordinary 
should arise, such as a heavy fall in the cost of production, 
etc., which, however, he did not look for. Some shareholders 
might think that the directors had put too freely to depre- 
ciation of plant, but the Board was in the best position 
to decide. The Board had added 21,000 to reserve for future 
stock depreciation. When that reserve reached a higher figure, the 
question would be reconsidered as to whether it should be added to 
annually. The investmenta, consequent upon the sales of National 
Telephone shares, were reduced, Tho indebtedness of the Altrincham 
Electric Supply Company was reduced by £151, and he expected that 
the process of reduction would continue during the current year. That 
undertaking was making steady progress. ith rd to the poesi- 
bility of reducing the capital of the Company, it did not appear to 
the directors that any good could be obtained at present by writing it 
down. He sympathised with the shareholders that the directors 
were not in a position to declare a dividend. The Company was 


making steady progress, and he looked forward to the future with 


confidence. 

A Shareholder asked if the Company was holding its own in regard 
to риа, and whether the stocks were down to bedrock. Не 
also said that the question of reconstruction nowadays was so e 
that it ought to be dealt with at once. n 

The Chairman said that he was satisfied that the Company could 
compete in lamps, quality considered, with anyone. The stocks were 
valued down to k. As to the writing down of capital, the 
directors would act upon any mandate given by the shareholders, but. 
in а short period the direotore would be better able to see what was 
required. 

e report was adopted. 


4 s” 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH. 


The report of the directors for the half-year ended June 30 states 


‘that the gross receipts amounted to £265,099, against £283,856 for the 


corresponding half-year of 1902. The working expenses, including 
£29,613 for maintenance of cables, absorb £158,616, against £121,237 
for the corresponding period of 1902, leaving a balance of £126,582. - 
From this is deducted 25,955 for income tax and £11,771 for interest 
on debenture stock, eto., leaving £108,856 as the net profit for the 
half-year. After adding £37,180 brought forward there is an available 
balance of £146,036. Two quarterly interim dividends of 14 per cent. 
each, amounting to £75,000, have been paid for the half-year, leavin 
a balance of £71,036 to be carried forward. The agreement concluded . 
with the Australian Federal Government for extending to Melbourne 
and Brisbane the privilege enjoyed by the Company in other State 
capitals of Australia of dealing direct with thé prd dien. public 
has been formally approved by the Federal House of Representatives, 
but the Senate has deferred coming to a definite decision upon it 
nding the result of a conference to be held between the interested 
Coram eats to consider what effect the agreement шау have upon 
the British Pacific Cable, and other questions. Meanwhile the tenta- 
tive arrangement come to with the Federal Government, by which the 
Company is allowed to work а special wire between Adelaide and 
Melbourne, and to deal direct with the public in the latter city, 
remains undisturbed. 


NEW COMPANIES REGISTERED. 


Electro Peat-Coal Syndicate, Limited (79,016) —OCapital, £500. 
Object: to carry on the business of manufacturers of peat-fuel, peat- 
charcoal, and fibrous peat, eto. 

Alert Electrical Company, Limited.—Capital, £2,000. Object : 


to carry on the business of electricians, electrical engineers, producers, 


generators, accumulators, etc. 

Light Cure and Electro-Therapeutic Institute, Limited.— 
Capital, £12,000. Objects: to provide, furnish, and maintain an 
establishment for the cure and relief of diseases and ailments by 
electrical and other kindred treatment, eto. 

Sunderland District Electric Tramways, Limited (79,054).— 


Capital, £270,000. Objects: to acquire the right to construct a tram- 


way or tramways in the neighbourhood of Sunderland, eto. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


Erith.—The Council invite tenders for tho wiring and fitting of 
premises, 

Newport (Mon.).—The Borough Couucil invite tenders for three 
50-h.p. motors, etc., by 23rd inst. 

Whitehaven.—The Guardians require tenders for the lighting of 
their iofirmary. Tenders by Nov. 18. | 

Middlesbrough —Tenders sre required by the Corporation for 
dynamos, boilers, and condensers, hy 28th inst. 

. Brussels. —The Belgian State Railways require tenders for four lots 
of telegraph poles (specification No. 217). T-nders by Dec. 23. 

Canosa di Puglia (Itaty).—The Municipality will receive tenders 
for installing and working electric lighting for 50 years. Tenders by 
30th inst. ; 

. Witton (Birmingham). —Messrs Kynoch, Limited, invite tenders 
for electrical supplies for six or 12 months from Jan. 1, 1904. Tenders 
by 20th inst. 

 Hornsey.—The District Council invite t:nders for one 300-kw. 
steam dynamo to be delivered in October, 1904, and another in 
March, 1905. 

Dudley.—The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. 

. Windsor.—The Town Council invite tenders for the supply of 
electricity or gas for the purpose ot public lighting throughout the 
district for a period of five years. 

Wood Green.—The Urban District Council invite tendeis for the 
erection of a power station and the buildings in connection with the 
Council's electric lighting scheine. 

Leeds. —The Street-Lighting Department invite tenders for install- 
ing a heating plant at the new offices and workshops at Springwell- 
street. Tenders by noon on 16th inst. 

‘Rangoon.—The Maunicipi Committee have decided to call for 
amended tenders for the electric lighting of the town on a continuous- 
current system. Five tenders were received for the first call. 

, Plymouth.— The Corporation invite tendera for painting, ete., 
tramcara, Specification, etc., can be obtained from the Tramways 
Manager, Ebrington-street, Plymouth. Tenders by 16th inst. 

Greenwioh.—The London County Council invite tenders for the 
supply delivery, and erection of four 3.000-kw. generators with 
exciters, Tenders by 10 a.m. on Dec. 8. See advertisement. 

Wisby (Sweden).—Teuders are invited for a private and public 
electricity supply estimated to cost 180,000 kroner. Particulars may 
ki obtained from the Director of the Draetselkammaien at the above 
place. 

Kings Norton and Northfield. The Council invite tenders for 
the erection of car-sheds and waiting room. Tenders by 30th inst. to 
es Edwin Docker, clerk to the, Council, 10, Newhall-street, Birni 
ingbam. 

Loodon County Council Tramways. — The Council invite 
tenders for the wiring and fitting for electric light ng of tive sub- 
stations and three car-shods in connection with the tramways. 
Tenders by Dec. 5. See advertisement. 

Sydney (N.8.W.).—Tenders are asked for the supply of continuous 
and alternating current meters. Specifications, conditions, and forms 
of tender are obtain:ble from Messrs, Preece and Cardew, 8, Queen 
Auno's-gate, S.W. See advertisement in last is-ue. 

London, W.--The Great Western Railway Company invite tenders 
for the supply, delivery, and erection of water-tuve boilers, engines, 
three-phase generators, and auxiliary plant at Park Royal, near Acton. 
Tenders by Dec. 7. See advertisement iu last issue. 

Kirkcaldy.—The Corporation invite tenders for one a‘ out 400-k w. 
combined steam-engine and dynamo fo% lightiug or traction (v. rtical 
triple-expans‘on or tbree-crank compound and multipolar generator). 
Tenders by Nov, 23. See advertisement in last issue. 

Christchurch (New Zealand).— Tenders are invited for the com- 
plete installation of electrical tramways, other than buildings Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-street, S.W. See advertisement in last issue. 

Dartford.—The Metropolitan Asylums Board invite tenders for 
installing a’ complete system of telephones at the Darenth Asylum, 
Dartford, Kent. Specifications, etc., may be obtained at the office of 
the Board, Embankment, E.C. Tenders by 10 a.m. on Nov. 17. 

Glasgow.—The Corporation invite tenders for the electric light 
installation, etc., for Anderston District Library. Specitications, etc., 
may be obtained from Messrs. Paterson and Stewart, architects, 
14, Blythswood square, Glasgow. Tenders by 10 a.m. on 17th inst. 

London, N.. The Hornsey Urhan District Council invite tenders 


.w for the supply of meters, indica o:s, and consumers’ fuse boxes. 


Specifications, etc., may be obtained from Mr. Norman Staniland, 
Electricity Works, Tottenham-lane, Hornsey. Tenders by 30th inst. 


Todmorden.—The Corporation invite tenders for one Lancashire 
boiler, two steam dynamos and balancer booster, two feed pumps and 
one injector, economiser, surface or jet condenser, switchboard and 
instruments, storage battery, cable work, and overhead hand crane 


Blackadon (Devon).—The Corporation invite tenders for fitting 
up an electric light installation at the borough asylum. Зресійса- 
tions, etc., may be obtained from Mr. E. G. Okell, borough electrical 
. Electricity Works, Prince Rock, Plymouth. Tenders by 

(ov. 14. 

Dublin. The United Tramways Company invite tenders for the 
supply of g neral stores, including car fittings, iron, steel, castings, 


oils, paints, glass, brushes, ironmongery, harness mste'ials, eleotrical 
supplies, timber, eto, for year ending Deo. 31, 1904. "Tenders by 
50 inst. 

Barrow-in-Furness.—The Corporation invite tenders for the 
completion of the electric lighting installation at Hawcoat and Walney 
police stations and the pig slaughtering hall and Jairage at the public 
abattoirs. Further particulars may be obtained from the Borough 
Engineer. 

Kilmarnock.—The Corpora'ion invite tenders for three Lancashire 
boilers, engines and dynamos. overhead hand travelling crane, storage 
battery, switchboard. Specifications, etc., can be obtained from the 
Town Clerk. Tenders must be del.vered at the Town Clerk’s Office 
by Nov. 18. 

Belfast.—The Committee invite t-nders for the supply and ere tion 
of a complete heating and ventilating system, including steam boilers, 
heaters, etc., engines, blowers, and electric fans. Tenders by Dec. 4 
to Messrs. Young and Mackenzie, architects, Scottish Amicable Build- 
ings, Belfast. 

Swindon (Wilts).—The Corporation invite tenders for complete 
traction switchboard cables, ес Specifications, etc., шау be obtained 
from Messrs. Lacey and Sillar, 78, King-street, Manchester, and 
2, Queen Anne’s-gate, Westminster. Tenders by Nov. 23. See 
advertisement in last issue. 


Brighton.—The Council invite tenders for six water-tube boilers ; 
a system of steam, exbaust, feed, blow-off, and suction pipes ; and 
cast-iron storage tanks.  Spec'fications, etc., may be obtained from 
Mr, Francis J. Tillstone, Town Hall, Brighton. Tenders by Dec. 7. 
See advertisement in last issue. 


Warrington.—The Cheshire Lines Committee invite tenders for 
telegraph materials, steel fishplates, creosoted sleepers and crossing 
timbers, and oak keys. Specifications, etc., can be obtained from Mr. 
S. Saxon Barton, stores superintendent, Cheshire Lines, Warrington. 
Tenders by 10 a.m. on 27th inst. 


Swindon.—The Corporation invite tenders for the supply, delivery. 
and erection of steel poles, overhead line section boxes, arc Jamps, and 
accessories, Specifications, etc., may be obtained from Messrs. Lacey 
and Sillar, 78, Kiag-street. Manchester, and 2, Queen Anne's-gate, 
Westminster. Tenders by Nov. 16. 


Culiacan (Mexico).— Tenders are invited for lighting the town by 
electricity ; 60 arc lampe of 1,200 c.p and 110 incandescents of 50, 50, 
and 16 c.p. will be required. Propositions will be received by letter 
until Dec. 31 in the Secretaria del Ayuntamiento, Culiacan, where 
further information may be obtained. 


Edinburgh.—The Lord Provost, Magistrates, and Council invite 
tenders for the wiring and fittings for the electric lighting installation 
at Gayfield-square police sta ion. Specifications, etc., can be obtained 
at the ofli-e of the Resideat Elestrical Engineer, Dewar-place, Edin- 
burgh. Tenders by 10 a.m. on 21st inst. 


Radoliffe.—The Council invite tenders for the supply and comple- 
tion of (Contract No. 12) lighting and traction switchboard and acces- 
sories ; (14) rail bonds. Spe ifieations mav be obtained from Messrs. 
Lacey and Sillar, 2, Queen Aune's-gate, Westminster, and 78, King- 
street, Manchester. Tenders by Nov. 14. 


Blackpool.—The Electricity and Tramways Oommittee invite 
tenders for one new 450-kw. traction set (vertical ell sas ADM 
engine and multipolar generator). Specification may be obtained 
from Mr. Charles Furoess, borough electrical and tramways engineer, 
Electricity Works, Blackpool. Tenders by Nov. 14. 


Glasgow.—The Directors of the Caledonian Railway Company 
invite tenders for the supply of telegraph appliances, eto, and electric 
lighting materi4l and fittings. Specifications, et^., may be obtained 
from Mr. Jas. Lorrimer, stores supe intendent, Cal donian Railway, 
Ch rles-street, St. Rollox, Glasgow. Tenders by 23rd inst. 


Handforth (near Manchester) —The Guardians of Chorlton- 
upon-Medlock Union invite tenders for an electric motor for the new 
laundry at Styal Cottage Homes, Handforth, near Manchester. Spect- 
fications. ete., can be obtained from the consultiog electrical engineer, 
Mr. G. R. Peers, A. M. I. E. E., 16, John Dalton-street, Manchester. 


Radcliffe (Lanos.)— Tue Urban District Council invite tenders 
for the supply of the pitch and oil required in the construction of the 
tramways iu the district. Specifications, ete., may he obtained on 
application to Mr W. L. Rothwell, engineer, at the Council Offices. 
Tenders to Mr. S. Mills, clerk, Council's Offices, Radcliffe, by Nov. 14. 


Wednesbury. The Corporation invite tendera for the electric 
wiring and fittings for the town hall, municipal offices, art gallery, 
public bathe, public library, and electricity sub-statlon. Specification, 
etc., may be obtained at the offices of Mr. F. J. Warden-Stevens, 
A.M.I.M E., A. M. I. E. E., 34. Victoria-street, Westminster, London, 
8. W. Tenders by noon on Nov. 20. 

Manchester. The Tramways Committee invite tenders for bard- 
drawn copper trolley wire for overhead equipment, galvanised steel 
spin wire and span-wire brackets, and feeder straps for tramway poles, 
Specifications, etc., may be obtained on application to Mr. J. M Elroy, 
Tramways Department, 65, Piccadilly, Manchester. 
Cha‘rinan, Tramways Committee, by 17th inst. 

Harrogate The Corporation Electricity Department invite 
tenders for t! e supply and part laying of two high- tension concentric, 
paper-msulated, lead.covered tiuok mains from the electricity 
works to the town. Sp. e fication may be oblained from Mr. Geo. 
Wilkinson, M. I. M. E., M. I. E. E., engineer-in-chief, Corporation Elec- 
tricity Department, 33, Swan-road, Harrogate, Tenders by Nov. 16. 

Sydney (New South Wales).—Tenders will be received at the 
office of the Deputy Postmaster-General, Sydney, New South Wales, 
up to 2.30 p. m. on Dec. 30, for the supply and delivery at the depart- 
mental stuies, Sydney, of telegraph, telephone, and electric light 


Tenders to 
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material. Specifications, etc., may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. 

Wednesbury.—The Oorporation invite tendera for the electric 
wiring and fittings for the following public buildings: town hall, 
municipal offices, art gallery, public baths, public library, and elec- 
tricity sub-station. Specification. etc., may be obtained between 
2 and 5 p.m. at the offices of Мг. F. J. Warden-Stevens, A. M. I. M. E., 
A. M. I. E. E., consulting engineer, 34, Victoria-street, Westminster. 
Tenders by 12 noon on Nov. 20. 

Colombo (Сеу1оп). Тһе Government of Ceylon invite proposals 
from persons willing to enter into a contract for the supply of elec- 
trical energy to the various offices, buildings, and premises of the 
Government, within the Municipality of Colombo, for a term of years 
commencing on or about Aug. 1,1905 Proposals must be delivered 
at the office of the Colomal Secretary, Colombo, by Dec. 1. The 
Ceylon Government Gazette containing above notics may be seen on 
application at the Commercial Intelligence Branch of the Board of 

rade, 50, Parliament-street, S. W. 


RESULTS OF TENDERS. 


8t. Helens —The Corporation have plaoed an order with Dick, 
Kerr, and Co., Limited, for а 400-kw. direct-current generator, 

Hong Kong.—Messrs. Johnson and Phillips. of Victoria Works, 
Old Charlton, Kent, have secured the contract for the 250-kw. steam 
alternator for the Hong Kong electris light station. | 

Chesham.—The Council have accepted the tender of the electric 
light company to light the market-house clock, the fire station, 
and the lamp outside, for a sum of £13. 15e. per annum. 

Aberdeen. —The Parish Council have accepted the tender of Messrs. 
Pratt and Keith for the electric installation at the new poorhouse, 
amounting to £2,001, subject to the architects being satisfied with 
the schedule. 

British Aluminium Company.—This company has placed an 
order with Dick, Kerr, aud Оо. for two 520-kw. direst-current gene- 
rators. The machines are for the Aluminium Company's works at 
Foyers, N.B., and are to be driveu by turbines. 

Sub-Contracts.—Mesers. Belliss and Morcom, Limited, report the 
following contracts: Reigate: By the General Electric Cumpany, 
Witton, one engine for coupling direct to General Electiic single-phase 
alternator. Dewsbury: By Mesars. Siemens Bros. and Oo., Limited, 
one 500-h.p. engine for coupling direct to Siemens generator, North 
Riding p un York: By Messrs. Crompton and Oo., Limited, one 
engine for direct coupling to Crompton multipolar dynamo. Gravesend : 
By the British Westinghouse Company, one engine for direct coupling 
to Westinghouse generator. 

Condensing Plant.— The Mirrlees- Watson. Company, Glasgow, 
report the following orders for condensing plant: Yorkshire Power 
Seheme, per Babcock and Wilcox, 5 sets ; Lancashire Power Scheme, 
per Babcock and Wilcox, 4 sets; Tokio Tramways, per Dick, Kerr, 
and Oo., 2 sets; Watson’s Paper Mills, per Willans and Robinson ; 
Wouldham Cement Company, 2 sets; Govan Corporation, 3 sets; 
Metropolitan Tramways, per Brush Company, 5 sets ; Olyde Valley 
Power Company, per Westinghouse Company, 2 sets; Hong Kong, 
per Brush Company, 2 sets; Bromley, per Edmundson’s Corporation ; 

radford Corporation, per J. Musgrave and Sons; Isle of Man, per 
Babcock and Wiloor; British Thomson-Houston Company, Rugby, 
etc. The condensing plant orders booked during the current year are 
to deal with over 1.500, 0001. of steam, or, say, 65, h.p., and 
the average horse-power dealt with per set is rather over 1,600 h.p. 

Oanterbury.—The Urban Sanitary Authority have received the 
following tenders for the supply of 2,200 yards of *4 square inch t c/e 


cable : 
Siemens Bros. and Co., York Mansion, York-street, 

Westminster, 8. W. (accepted) ......... F £1,290 0 0 
Land and Sea Cable Works, 27, Minoing- lane, E. O. 1,285 7 0 
British Insulated and Helsby Cables, Limited, Prescot, 

is. ³˙ Ai ] 8 ; 0 0 
W. F. Dennia and Co., 49, Queen Victoria-street, E.O. 1,320 0 0 
Oallender's Cable and Construction Company, Limited, 

Hamilton House, Victor ia-embankment, К.О. ......... 1,551 0 0 
W. T. Glover and Co., Limited, Trafford Park, Man- 

See 8 1,554 7 6 
Western Electric Company, Limited, North Woolwich 1,372 0 0 
Burley and Strange, Folkestone .............................. 1,585 15 3 
W. T. Henley's Telegraph Works Company, Limited, 

Blomfield-strect, Lendon-wall, Е.С. ..................... 1,395 0 0 
Johnson and Phillips, Old Oharlton ........................ 1,455 0 0 
St. Helens Cable Company, Limited, Warrington ...... 1,495 0 0 
Union Oable Company, Limited, 23, Oollege-hill, 

Oannon-street, Е.О. ............................ 3 1,699 0 0 
R. F. Heath, 47, Dawes- road, Fulham, S.W. ............ 2.000 0 0 


BUSINESS NOTES. 


TRACTION. 


Newoastle.—The Town Council have finally decided not to con- 
struct the line to Heaton. | 

Ashton.—The Wigan Oorporation tramways to Ashton are now 
being proceeded with rapidly. 

Belfast. —A meeting of the Council in committee has approved the 
draft of the proposed Tramways Bill. 

Ipswich.—A successful trial has been made over one of the com- 
pleted sections of the electric tramways. 


Liverpool —At the last meeting of the City Council it was decided 
to increase the membership of the Tramways Committee to 19. 

London-Brighton Electric Ratlway.—It is stated that the 
London-to-Brighton electric railway project is postponed for the 
present. 

St. Marylebone.—The Borough Oouncil are recommended to 


adhere to their previous decision against the construction of surface 


tramways in Edgware-road. 
Manchester.—The Corporation intend to promote a Bill in the 


next session of Parliament to authorise the constiuction of further. 


lines of tramways iu the city. 

Dudley.—The tramway company are negotiating with the Corpora- 
tion for the acquisition of more space in the Market-place for the 
development of the tramway system. 

Sutton Coldfield.—A sub committee has been appointed to confer 


with the City of Birmingham Tramways Company on the question of. 


the construction of tramways within the borough. 


Richmond.—The proposed tramway extension to enable the electric 
cars to over Kew Bridge has 
mond 
spirited debate. 

Wednesbury.—A special meeting of the Town Council has decided 
to give notice to the South Staffordshire Tramways Company requiring 
the company to sell to them so much of the tramway undertaking as 
is within the borough. 

Llanelly 

romote & Bill in Parliament to compel the British Insulated Wire 
ошау to carry out their contract in reference to establishing а 
system of electric trac ion ia the town. 


Newport (Mon.) .—It is stated that the Tramways Committee have 
yielded to the many protestations against the construction of a tram- 
way ou Stow Hill, and are prepared, when the necessary powers have 
been obtained, to run a motorcar service instead. 


Colne.—The Colne and Trawden Light Railway Company intend to. 


make an application t» the Board of Trude for an extension of the time 
in which to' complete the light railway No. 2, from the top of Heifer- 


.—The Borough Council have confirmed their decision to 


again been discussed by the Rich- . 
own Council, the proposal being finally negatived after a. 


lane to the terminus, and No. 5 from the borough boundary to the, 


Rock Iun, Trawden. 

Bettws-y-Coed.—At the monthly meeting of the Urban District 
Council it was reported that Messrs. Mansfield and Oo., of London, 
propos d, on behalf of a syndicate, to proceed for powers to construct an 
electriq railway from Corwen to Bangor. The Council decided to apply 
for full details of the scheme, 


he County Council, who had promised £18,000 : 


Cardiganshire 
towards the Aberystwyth-to-Aberayron light railway, have now given 
the promoters six months’ extension of time for raising the capital. 
It was decided at the last meeting to contribute towards the cost of 
preparing a scheme for a line from Lampeter to Aberayron. 


Raworth Motor and Control.—The new electric motor and 


control designed by Mr. A. Raworth, jun., on his regenerating system 
was tried on the Devonport and District Tramway Company's lines 


last week. No figures are as yet available on the subject, but the 


inventor claims considerable savings from the use of his system, 


Rochester,—Mr. C. H. Merz has submitted a report to the City 
Council as to the construction of tramways along the New-road and 
Star-hill at once, instead of waiting for the main driinage scheme to 
be completed. Inasmuch as the scheme of diainage will not interfere 
with the construction of the tramways, the work is to be proceeded 
with at once. | 

North Lincolnshtre.—The scheme for constructing a light railway 
from Frodingham to Winteringham Haven on the Humber, which has 
been in abeyance for some considerable time, has lately been resusci- 
tated, and it is stated that the contracts will shortly be let and the 
work commenced. The estimated cost is £80,000, and the line will be 
about eight miles long. | 

Electro-Pneumatic Signalling.— The Great Central Railway 
Company, in addition to equipping their Woodhead tunnel with the 
Miller electric signals havc, it is stated, now also placed a contract 
for the equipment of their main line at Manchester with low-pressure 
pneumatic signalling plant. The work will be carried out by the 
British Pneumatic Signalling Company. 

Roohdale.—A meeting of the representatives of the various autho- 
rities concerned in the acquisition of the Bury, Rochdale, and Oldham 
Tramway Company’s undertaking was held at Rochdale on Friday. 
The meeting unanimously resolved to request the Board of Trade to 
urge upon Sir Frederick Bramwell, the referee appointed by them, to 
proceed with the arbitration at the earliest date. 


Wolverhampton. — The Board of Trade have conditionally 
approved of the Lorain system for tbe routes to be converteo, 
subject to requirements which may be considered necessary on the 
inspection of che completed work. го оп the Tramway Com- 
mittee’s report at the last meeting of the Town Council, Alderman 
Mander explained that they had accepted tenders for six new cars at 
£570 less than they had cost before. 


Liversedgo. —Complaint was made at the last meeting of the Urban 
District Council that the electric traction company were not carrying 
out their obligations, so far as regarded the widening of the road at 
Millbridge and the continuation of the existing line to the top of 
Hightown. Ia re to the first matter it was suggested that the 
Board of Trade should be written to, and be asked to сотре! the 
company to carry out their promise. 

Kirkealdy.—The Corporation provisional order to be lodged for 
the ensuing session of Parliament relates to the doubling of certain 
portiogs of the existing tramway line, alternative routes to High-street, 


= 
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and a new tramway line from the cottage hospital to Dysart, partly in 
the burgh of Kirkcaldy and partly in the parish of Dysart. Power is 
also asked to provide or rua omnibuses to and beyond any of the 
termini of the tramways or in connection therewith. 

Astom.—The District Council have made arrangements with the 
Council of the city of Birmingham to supply them with electrical 
energy until 1906 for the purpose of running their cars between the 
Old Square and the Council's boundary, at the rate of 14d. per unit, 
the city of Birmingham contributing £200 towards the cost of laying 
the necessary cables. The engineer has been instructed to give the 
contractor notice to commence the reconstraction of the tramways. 

Liandudno.—<A special meeting of the Urban Council has been 
held to consider whether the Oouncil should give notice of an applica- 
tion for a provisional order for powers to lay down electric 5 
in the distriot. Several members expressed the opinion that the 
Colwyn Bay Light Railway Company had made a very substantial 
commencement of their undertaking, and it was decided to defer until 
March next the question of whether the Council should seek tramway 
powers. | 


Lancashire and Yorkshire Railway.—In connection with the 
electrification of the Southport-Liverpool line on the Lancashire and 
Yorkshire Railway it has been decided to carry out the electrification 
as far as Oroesens, and the work has been commenced. The triangular 
line which touches Ohapel-street Station, Southport, is to be elec- 
trified, so that a train may pass from the northern end of the line at 
Crossen3 through St. Luke’s Station and Birkdale direot to Liv 1, 
Оп tho line from Southport to Liverpool the work is well advanced. 

South Hams Light Railway.—Tho Light Railway Commissioners 
resumed in London on Friday the enquiry respecting the proposed 
light railway in the South Hams district, particulars of which were 
given in our last issue. Counsel announced that an agreement had 
been arrived at between the promoters and the Great Western Com- 
pany, and the former had consented to so alter the scheme as to meet 
with the approval of the railway company. On the suggestion of 
Oolonel Boughey the promoters will take time to consider the question 
of gauge. 

Swansea.—At a meeting of the Corporation Electric Lighting and 
Tramways Oommittee the scheme for the construction of tramway 
extensions to the опу districts of Morriston, Sketty, and Port 
Tenant was described in detail, and the tenders received for the con- 
struction of the lines were opened and considered. They numbered 
50, and it was agreed to refer them to the sub-committee for classifica- 
tion, and the selection of three tenders for further consideration. The 
firms selected will be asked to specify the extra charges for laying the 
d lighting cables in trenches opened from the tramway cables if 

esired. 

Brighton. —A singular position has arisen in connection with the 

jected tramway extension along the Preston-road at Brighton. 

nder the Act of Parliament 38 members of the Council must vote on 
the question, but though a majority in favour of the scheme has twice 
been obtained, its роо have now triumphed for the time by 
refusing to vote at The effect of their action has been to reduce 
the voting strength of the Council to less than 38, so that if the 
opponents persist in a course of action which the tramway advocates 
contend was never for a moment contemplated by the Act the majority 
will be in the curious position of being defeated by the minority. The 
estimated cost of the scheme is £18,000. 


Torquay.—It wil) be remembered that after lengthy negotiations 
with the Dolter Traction Oompany the Town Council decided to adopt 
the system of traction which that oomp пу are exploiting. The con- 
pany, needless to say, were anxious to obtain the conceasion, buat, 
curious as it may seem, they have now informed the Corporation thht 
they have decided ‘‘ to abandon the business," on the plea that the 
terms proposed by the Corporation are not such as it was possible for 
busipess men to accept. Iu a letter to the secretary of the company, 
the town clerk of Torquay refuses to accept this explanation ''as the 
real cause for abandoning the business." The Corporation would now 
be well advised to proceed with the scheme themselves. 

Additional Traffic Returns.—Anglo-Argentine, £2,113 increase; 
Barcelona Ensanche y Gracia, £117 increase ; Barcelona, £209 decrease ; 
Brisbane, £77 increase (month of August, £11,736, increase £294) , 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £89 decrease 
(month of October, £14,055, increase £1,002) ; Calcutta, £366 
increase; Oape Town (month of September), receipts £15,174, expendi- 
ture £8,503; Isle of Thanet Electric, £4 increase; Lisbon Electric 
(month of September), receipts 89,636 milreis, expenses 51,251 milreis ; 
Mexico Electric (month of August), receipts £48,600, expenses £27,900; 
Perth Electric, £267 increase; Port Elizabeth (month of September), 
receipts £3,750, expenditure £2,767. | 

Paisley.— Operations in the burgh in connestion with the construc- 
tion of the electric tramways have been resumed. Last week we stated 
that Sheriff Lyell had issued an interim interdict ЧА the work 
being proceeded with, pending the settlement of the dispute as to the 
quality of granite setta to be used. Оп behalf of the tramways com- 

у an appeal was lodged against this decision, and the sheriff has 
now recalled the interim interdict, but continues the injunction as 
regards the relaying of whin setts on the roadways. The general 
effect of the decision is that foreign granite may be used instead of the 

саны of Scotch granite, as desired by the Paisley Town Council. 

n order, however, to have the points at issue settled, the Paisley 
Corporation have applied to the Board of Trade to appoint an arbiter. 

Pontypridd.—At the ordinary monthly meeting of the District 
Council this week Mr. J. B. Hamilton was appointed to value the 

ition of the tramway undertaking owned by the British Electric 

tion Company between the town and Hafod, and the rolling- 
stock, loose plant, machinery, and furnitare at Porth. Mr. Hamilton 
is the manager of the Leeds Corporation tramways. The committee 


for a light railway to both places. 


recommended that double-decked cars should be used on the system, 
which, however, the engineer (Mr. R. P. Wilson) considered was 
impracticable owing to the bridges en тоне being too low to admit 
of their use. The clerk was, notwithstanding, instructed to repl 

to the engineer that the committee thought it desirable that suc 

cars should be adopted, and to ask him to report further upon the 
matter. 


Peak District.—A scheme is being prepared for the Light Railwa 
Commissioners which affecta this district. It is felt that Bradwell 
and Oastleton should have better accommodation, hence the scheme 
The plans, which have been pre- 
pared, show the new railway to commence at a point near the station 
at Hope, crossing the village of Brough, and proceeding to Grey Ditch. 
It then turns to the right, and crosses the Bradwell Brook and the 
road between the New Bath Hotel and the Bradwell Town End, where 
there is to be a station. From this point ths line continues through 
the meadows to Castleton, where another station is intended, the 
entire distance being a little over three miles. The various land- 
owners interested are giving the scheme their support. Electricity 
will be the motive power. 


Tube Proposal for Woolwich.— The provision of adequate 
facilities for communication between North and South Woolwich has 
become acute. The free ferry boats cannot work in foggy weather, 
and great inconvenience and loss result. A local committee has been 
advovating a subway, but the proposal has thus far been 'shelved by 
the London Oounty Oouncil owing to financial considerations. The 
local committee has been informed that Sir John Szlumper has 
evolved а seheme which will get over the difficulty as far as pedestrian 
traffic is concerned. The proposal is to make a tube railway from the 
main Arsenal gates, running down Beresford- street, under the river, 
to North Woolwich. The details of the scheme are to be submitted 
by Sir J. Szlumper to the Bridges Oommitteo of the London County. 
Council at an interview they have granted him. ; 


Bradford.—A dispute, which will probably be settled in the law 
courts, has arisen between the Bradford Corporation and the local: 
authorities of Padsey, Farsley, and Calverley, and relates to the rating 
of the Bradford tramways, which passes through those districts. The 
assessment has been made and has previously been paid by Bradford 
on the basis of a tramway. Bradford now contends, however, that 
the lines should be rated on the basis of a light railway. Light rail- 
ways are classed as railways, and may under certain circumstances be 
entitled to an exemption of three-quarters of the district rate. The 
Councils, however, contend that the circumstances do not in this case 
justify an application of the law to this light railway, and that it is 
to all intents and pu a tramway, and has been constructed by 
Pod under the powers which they obtained in their local Act 
of 1899. 


Portsmouth.—The financial results from the working of the 


‘tramways is furnishing a burning topic of local discussion. Aoccord- 


ing to the auditors’ report, a sum of £6,918, which appears as a 
balance at the end of two years’ working, would not be there if a 
somewhat similar amount, which sbould have been debited to 
revenue, had not been charged to capital. The capital expenditure 
in the town stood at the end of March last at £620,000, of which 
£208,000 was the purchase price of the old company, lesving 
£412,000 as having been spent on depreciable property. Now, 
5 per cent. on that amount means £20,600 per annum. The result 
of the two years’ working, it is pointed out, is, therefore, a loss of 
прэ вси of £40,000 їп the shape of depreciation not provided for, 
plus the normal maintenanoe, which will necessarily be an increasing 
item year by year. One of the local papers declares that to satis- 
factorily meet the position it appears necessary to earn nearly 
£30,000 per annum more than at present, without increasing tbe. 
expenses —viz., 220.000 for renewals and £10,000 for current repairs 
and maintenance. i 


Leith.—A conference was held on Monday between the directors о 
the Edinburgh and District Tramways Company and a sub-committee 
of Leith Town Council, with regard to the propossls made by the 
Corporation for the working by the company of the Leith tramway 
system. Leith proposes on acquiring the tramways to introduce 
electric traction, doubling the lines where practicable, and to lease the 
whole to the company along with a portion of the дерӧг at Morton- 
place. They stipulate as a basis for negotiation that the lease should 
expire at the same time as that of the Edinburgh tramways, that the 
company pay them an annual percentage on the total cost of acquisi- 
tion, conversion, and extension of the lines, snd a rent for the other 
property, that they should take electric energy from the Corporation 
electric lighting station at lid. per unit, that fares and service be 
subject to arrangement, that the company take over the present horse 
plant at the cost to the Council, and that for the purpose of through 
traffio the lessees equip their electric cars so that these might be taken 
over the cable system to St. Audrew-square or other point agreed 
upon. The proposals were considered at the conference as a possible 
basis of agreement. 


Metropolitan District Railway.—Messrs. Glyn, Mills, Currie, 
and Co., on behalf of the Metropolitan District Railway Company, 
invite subscriptions for £500,000. 4 per cent. perpetual debenture 
stock. The prospectus states that the work of converting the Dis- 
trict Railway from steam to electricity is steadily progressing, and 
that the engineers anticipate that the whole system will be equipped 
and ready for working by the end of next year. Provision is being 
made for & largely increased service of trains, and it is intended to 
provide eventually on the main line a service of 40 trains per hour, 
as against 18 trains now running, and on each of the five suburben 
western branch railways a 10 minutes’ service. "When the system is 
electrically equipped and in full working order, the company expects 
to carry at least 100,000,000 passengers per annum and to meet 
this it is providing a seating capacity for 143,548,000 persons per 


THE ELECTRICAL ENGINEER, NOVEMBER 18, 1908. 


789 


annum, Part of the net proceeds of this issue will be applied for 
the purposes of the company, and the balance will from 
time to time be id over to the Underground Electric Railwa 
Oompany of London, Limited, for the work of electrification. T 
subscription list opened yesterday, and will close on or before 
Saturday next at noon. | i 


Sunderland District Electric Tramways.—The Sunderland 


District Electric Tramways, Limited, has been formed with a share 
capital of £270,000. The prospectus states that the oompany has 
been formed for the purpose of acquiring, constructing, and working 
certain tramways by electric traction through the colliery district in 
the neighbourhood of Sunderland, lying between the southern terminus 
of the Sunderland Corporation tramway system and the parish of 
‘Easington. A portion of the tramway is in course of construction. 
The tramways authorised comprise a length of 19} route miles, and 
will be of the standard gauge of Aft. 84in., being uniform with the 
Sunderland Corporation lines, The estimated bopulaiion of the district 


to be served is 103,262, and besides traversing busy colliery centres, a 


considerable summer traffic to the seaside at Roker and other coast 
places in the neighbourhood is expected. The construction of the 
tramway, which has already been commenced, has been contracted for 
at the sum of £227,500, and it is anticipated that the line will be 
open for trafficnext year. The үл price for the provisional order 
and the benefits of contracts is 556,500, payable in cash. The Electric 
Conversion Syndicate, Limited, has to guarantee the minimum 
share subecription of 150,000 shares for the sum of £12,500, payable 
as to £8,000 in cash and £4,500 in cash or fully paid shares, at the 
directors’ option, and also a subscription of 600 aebentures for a com- 
mission of 5 per cent. and a brokerage of 1 per cent. 


: Huddersfield.—At the last meeting of the Town Council the 
following report was presented: The work of the tramways depart- 
ment has been steadily kept on during the past year. At the Long- 
reyd Bridge power station the generating plant has been maintained, 
and continues to work satisfactorily. The rolling stock at present con- 
sists of 70 cars, comprising 22 bogie and 48 four-wheeled or truck cars. 
A contract. has been entered into for the conversion of 12 of our bogie 
cars into truck cars, and this work is now proceeding, and is to be 


completed by Nov. 12, 1903. The cars have been Kept in a thoroughly, 


efficient state and in a clean condition. During the past municipal 
pe whole of our cars, with the exception of the bogie cars, have 
een fitted up with the Westinghouse-Newell magnetio brake. The 
work, of, equipping the bogie cars is now being carried out with all 
asible is brake is a most powerful one, and its value has 


n fully demonstrated on two or three occasions, and what might, 


otherwise have been a serious accident has been averted with the 


magnetic brake. The bogie cars have been fitted throughout with a 
new type of lif —viz., the Hudson improved guard - the old kind 
of guard which we had on the bogie cars, known as the tray 


type, having been condemned by the Board of Trade. All the 
cars are now fitted with this very efficient guard, and, as in 


the case of the magnetic brake, it has fully proved its worth. 


the year another addition has been made to a number 
of the cars. by putting a cover over the top saloon. The total 
number of covered, cars is 27. The present service of cars is 50 
on ordinary days and 58 on Saturdays, as against 40 and 62 
respectively the previous year. The overhead equipment and cables 
have been thoroughly maintained, and continue to give good results. 
The overhead work carried out by Messrs. Macartney, MoElroy, and 
O6., Limited, has now been taken over by the Oorporation. The total 
traffic receipts from Nov. 1, 1902, to Sept. 30, 1903, amount to 
£55 865. 178. 64d., being an increase of £9,006. 188. 74d. over the 
corresponding period last year. The total is made up as follows: 
receipts from passengers, £55,324. 138. 34d.; parcels, £496; 
miscellaneous, £43. 48. 5d.—total, £55,863. 17s. 84d. The mileage 
run daring the period amounts to 1,410,768 miles, an increase over 
the corresponding period of 369,542 miles, The number of passengers 
жей га 10,363,413, an increase of 2 927,666 over the 9 
‘Melbourne (Australia) — Through the courtesy of Mr. E. E. 
Rogers, who has charge of the Essendon and Flemington ele^tric 
tramways lighting and power scheme, we are able to give some interest- 
ing particulars of the scheme, which has for its primary object the con- 
struction of electric tramways outside the city of Melbourne, Victoria, 
Australia. The Municipalities of Essendon, Flemington, Kensington, 
апа Ascot Vale are situated together, immediately north of North 
Melbourne, The Melbourne tramways run cable cars to the northern 
boundary of North Melbourne. From this point it is proposed to 
construct two routes—first, through Ascot Vale, Kensington, and 
d (all: thickly populated), past the cattle yards, abattoirs, 
many of the principal warehouses, past principal entrance to Fleming- 
ton Racecourse, Ascot Vale Racecourse, Royal Agricultural Кач 
down to the Salt Water River, and on to the Moribyinong Racecourse. 
The line from the Salt Water River to the latter course is offered free 
of: all cost of construction by the proprietor.. The second route starts 
from the same point (North Melbourne terminus), and runs directly 
north through Ascot Vale and Essendon on past Moonee Ponds, 
Moonee Valley Racecourse, Queen's Park Gardens, to a terminus at 
the northern end of Essenden on the Mount Alexandra-road.: The 
total routes to be constructed aggregate 74 miles. The gauge is to be 
7ft. 84in. The promoters also have electric lighting and power rights 
at 64d. and 44d. per unit respectively. The resident population is 
50,000, sufficient in itself to justify a tram and lighting scheme ; but the 
extraordinary advantages in addition are that the system will have 
to carry: passengers to the various places of amusement and sport 
the most popular around Melbourne. As an example of the attend- 
aice, the Royal Agricultural Show was held at the grounds recently. 
The attendance for three days was 52,000, 48,000, and 45,000 respec- 
lively. The attendance at Flemington -on ''cup days often exceeds 
100,000... Generally speaking, outside of the resident population of 


ing 
* 


30, 000 for tramways and the electric lighting: and- power righta (in 


themselves a splendid concession), this little system for tramways 
be fed by 500,000 people on ‘‘ occasion days alone. Mr. Rogers has 
had large experience in electric tramways, and as the late g 
director of the Perth trams (which he put down and managed from 
their initiation till last month) he says he has never seen so good a 
proposition of its size as this. The concession is for 30 years. The 
straight-out fare is 2d. a ride, with the right to charge double on race- 
days and holidays. | | 

London County Council —At Tuesday's. meeting of the London 
Oounty Council, the Highways Committee had several reports on the 
agenda relating to tramways matters. In to the report 
presented to the last meeting recommending the Council not to 
purchase the London Southern Tramways Oompany’s undertakiny, 
and which was referred back, the committee now brought up а recom- 
mendation advising the summoning of а 1 meeting to decide the 
point. Iu the meantime, negotiations will be opened with the local 


authorities concerned with a view to seeing whether they will con- 


tribute to the cost of the street widenings involved iu the reconstruc- 
tion of the lires for electrical working In another report the 
committee asked foz authority to spend £1,500 for the purchase of 
tools, eto., in connection with the operation of the electric lines. The 
construction of the authorised tramways in St. John-street and 
Rosebery-avenue was the subject of another report, in which 
the committee recommended the adoption of the underground 
conduit system for these lines. The local authorities concerned are 
to be given an opportunity of expressing their views on the 
question. In regard to the payment of rent by the North Metro- 
politan Oompany in respect of the proposed new tramways, the 


committee recommended that an agreement be entered into with 


the North Metropolitan Tramways Company, providing (1) that the 
tramways, authorised by the London County Tramways Act, 1900, in 
St.; John-street and St. John-street-road, shall, when constructed for 
the underground conduit system of electrical traction, be worked by 
the company by horse traction pending the reconstruction, for eleo- 
trical traction, of the tramways with which they will be connected ; 
(2) that during the period that the new tramways are worked by horse 
traction, the company shall pay to the Oouncil.a rent in reepect.of 
them equal to 8 per cent. per annum on the estimated cost—namely, 
£12,375—of their construction for horse traction, with the addition of 


2800 in respect of parlismentary, etc., expenses, making £13,175 in 


all; and, further, that when the new tramways shall be worked by 
electrical traction, the amount by which the actual cost of construct- 
ing tho tramways exceeds the sum of £12,375 above mentioned shall, 
fér the p of calculating the rent provided for in the company’s 
lease, be taken as the cost of reconstruction for electrical traction. A 
joint report of the Highways and Improvements Committee was 
brought up recommending that the requisite powers be sought in the 
seesion of 1904 for the construction of a double line of tramways in the 
part of Wellhall-road proposed to be diverted and -altered in accord- 


ance with. the foregoing recommendation, such tramways to be in 


substitution for the proposed tramways between a point immediately 
south of the South-Eastern Railway and the janction of Woolwich- 
road and Eltham High-street, the construction of which was authorised 
s London County Council (Tramways and Improvements) Act, 
1902. Next week the Highways Committee will bring up a report, in 
which they state that in view of the proposal to proceed at an early 
date with the reconstruction for the conduit system of electrical 
traction of the first 224 miles of the Counoil's (northern) tramways, 
“г should be at once taken to arrange for the supply of the rails 
and ‘fastenings which will be required tor this work. The Oounoil 
authorised them to proceed with the preparation of the plaus, eto., 
for the construction for an overhead system of electrical traction of 
the tramway in Arehway road authorised by the London Count 

Council (Tramways and Improvements) Act, 1901, and rails will 
eventually be.required for this purpose also. To ensure that there 
shall be no unn delay in the carrying out of the works, they 
suggest that tenders should be invited for 12,500 tons of rails, oon- 
ductor tees, fastenings, etc. This quantity of materials will suffice for 
the lines above referred to, and also for certain other works which, in 
their opinion, it is desirable should be put in band at an early date, 
including the reconstruction of the present cable tramways between 
Kennington and Streatham. The cost of these materials is esti- 
mated at £90,000, and they propose that these shall be deli- 
vered and paid for as they are required, The prices for steelwork 
at the present time are very low, and they are advised that 
it is probable that the adoption of the course we suggest will 
result in a considerable saving, while the risk of delay will 
be obviated. They have sent to the Finance Committee the 
necessary estimate of £90,000, and recommend that the estimate of 
£90,000, submitted b7 the Finance Committee, be approved ; and that 
expenditure on capital account not exceeding that amount be authorised 
for the purchase of the rails, and other track materials, required in 
connection with the reconstruction, for electrical traction, of certain 
sections of the London County Oouncil tramways and of the Council’s 
(northern) tramways, and for the construction, for the same 
method of traction, of certain authorised tramways.” The same 
committee will bring up another report next week with regard to 
the construction of new termini at Tooting. They will recommend 
that the estimate of £15,850, submitted by the Finance Committee, 
be approved, and that the expenditure on capital account of sams not 
exceeding that amount in all, be authorised, in connection with the 
extension, under the powers conferred by the London County Council 
(Tramways and Improvements) Act, 1901, of the existing tramways in 
Tooting High-street, along portions of that thoroughfare and. Defoe- 
road, and the construction of new termini in those thoroughfares.” 
Mr. H. H. Asquith, K.O., has been appointed arbitrator with regard 
to the amount of rent to be paid to the Council by the North 
Metropolitan Tramways Oompany in respect of the new line of 

tramway constructed by the former in Aginoourt-road, Hampstead. 
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LIGHTING AND GENERAL. 


Derby.—The Electric 
in Full-street. | 

Pontypridd. —The Council are raising a loan of £26,000 for electric 
lighting purposes. | 

Yeovil. —The Town Council have agreed to purchase a piece of land 
for electric lighting purposes. 

Ramsgate.—Decision with regard to the electric light agreement 
has been deferred until Nov. 18. 

Clitheroe.—The Corporation iutend to apply to the Board of Trade 
for an electric lighting provisional order. 

East Barnet.—Application is to be made for an extension of time 
for the carrying out of the electric lighting order. 

London County Counoil.—Sanction was on Tuesday given to the 
borrowing by the Islington Borough Council of £3,753 for electricity 
meters. 

Sowerby Bridge.—The Gas Committee have decided that now the 
gasworks are in good order to devote some attention to the electricity 
scheme. | 

Farnham.—In view of the applications before the Council as to 
electric lighting, the Board of Trade is to be asked to extend the order 
for another year. 

Brynmawr.—The Urban District Council have decided to obtain 
the advice of an electrical engineer on the question of lighting the 
town by electricity. 

East Ham.—The Urban District Council propose to apply for sanc- 
tion to borrow £15,000 for extending the plant at the electric supply 
and tramways power station. 

Stepney.— The Borough Council have decided to apply for sanction 
to borrow £2,845 for laying new distributing mains, and £1,670 for 
extension of public arc lighting. 

Kirkoaldy.—In the Corporation's provisional order to be promoted 
next year powers are sought to enter into contracts for supplying elec- 
trical energy beyond the borough. 

Agency.—The St. Helens Cable Company, Limited, have appointed 
Mr. James О. Boyd, of 33, Elm Park.avenue, Ranelagh, Dublin, as 
their representative for cables in Ireland. 

Walton-le-Dale.—The Urban District Council intend to apply to 
the Board of Trade, on or before Dec. 21, for a provisional order under 
the Electric Lighting Acts, 1882 and 1888. 

Chesham —The Town Council have agreed to a proposal to pump 
the water at the waterworks by means of electric motors instead of the 
present gas-engines for one month as ап experiment. 

Newport (Mon.).—The Electricity Committee propose to supply 
power and light to a private firm at 14. per unit, it being estimated 
that the firm indicated would need 250,000 units per annum. 

Colne.— During the last quarter 12,665 units of electricity were sold 
against 6,136 last year. An increase of 100 per cent. is by no means 
clones for a new undertaking. The new plant is now all well in 

and. 

Eton.—At the Jast Urban District Oouncil meeting the vice- 
chairman said he did not think the cost of electrical power at the 
pumping station exceeded the price of the coal bill for the previous six 
months. 

Monmouth. — An extra cable is to be purchased, at a cost of £250, 
to be laid between the generating station and the North-parade, in 
case the existing cable should fail, and to meet the increasing demand 
for the light. 

Northumberland.—At the quarterly meeting of the County 
Council it was reported that the work connected with the installation 
of the electric light at the county asylum, at a cost of £8,496. Өз. 3d., 
had been completed. 

Caine.—The Town Conucil have resolved to apply for a provisional 
order to supply electricity for all public and private purposes within 
the borough and the parishes of Langley Burrell, Chippenham With- 
out, and Hardenhuish. 

Sherburn.—A deputation of the Parish Council will seek an inter- 
view with Mr. Hornsby to enquire whether and upon what terms the 
Lambton Oolliery Company can supply the parish with public electric 
lighting, and report to the Council. 

Newoastle.— The Finance Committee have arranged that a deputa- 
tion wait on the Tramways Committee respecting the price levied for 
the electric lighting of m buildings. The committee were of 
opinion that the price ought to be reduced. 

Dunfermline.—The National Electric Construction Company, 
London, intend to apply for a provisional order granting to them 
statutory powers in the Lurgh. The Fife Electric Supply Company 
propuse to lay down a station at Cowdenbeath. 

Cookham.—The Rural District Council have decided to consent to 
the application of the Maidenhead Town Oouncil for a provisional 
order authoriting the supply of electricity for publie and private 
purposes within the parishes of Cookham and Bray. 


Clacton.—The Urban District Council have received sanction to the 
application to borrow £15,225 for the purposes of electric lighting. A 
depntation will wait on the Board of Trade with a view to obtaining 
a further extension of the time granted by the order. 

Sale of Plant.—An auction sale of an extensive stock of electrical 
lighting plant, dynamos, machinery, and surplus stock of accessories 
will take place by Messrs. Terson and Son, London-road, Buckland, 
Dover, on Nov. 24 to 26. Particulars appear in another column. 


Banbury.—We understand that the Town Oouncil have accepted 
an offer of the Banbury and District Electric Supply Company, 
Limited, to place two arc lamps in positions to be approved of, and 


Lighting Committee are purchasing property 


at the expense of the company, for the purpose of demonstrating the 
use of the light for public lighting. 

Manchester.—The Corporation will promote a Bill containing 
clauses to authorise them to supply electrical energy beyond the city 
and to acquire land and execute works in connection therewith. This 
has become necessary because of the agreement made with the Southern 
Tramways Compeny, whereby the Corporation would work the tram- 
ways towards Altrincham. 


South Africa.—We are informed that the directors of the Cape 
Town Industria] Exhibition (International) are open to receive offe: 
for lighting the grounds, etc. This exhibition opens in November, 
1904, and closes at the end of January, 1905. The Belgian Govern- 
ment have decided to take part officially, and will expend £40,000 for 
the purpcse. The address of the managers is Palmerston House, Old 
Broad-street, London, E.C. 


Hull. —Last week we referred to a local agitation for a reduction 
in the price of current. It appears that the Corporation Committee, 
who have already agreed to make а uniform charge for meters, are 
of opinion that no reduction in the price of current can be made' 
until the end of the financial year, which closes on March 51. During 
the half-year ending Sept. 30 there has been an increase of 60,156 
units used for motors, and the revenue from the sale of current has 
increased from £9,144 to £11,877. 


Flax Spinning.—We understand that the Irish Flax Spinning 
Company, of Belfast, have placed a contract with the British 
Thomeon-Houston Company for the electrical operation of the exten- 
sions to their mills now in course of erection. The contract comprises 
the provision of a 60-kw. three-phase generator, switchboard, sud 
three motors for driving the various rooms in the mill, which contain. 
the usual flax-preparing and spinning machines. It will be interesting 
to watch the development of this, which we believe to be the pioneer 
scheme of electrical operation of Нах machinery in Ireland. 

Stock Exchange.—The Stock Exchange Committee have appointed 
Nov. 11 a special settling day for Oharing Oross and Strand Electricity 
Supply Corporation's 4,000 ** City Undertaking " 44 рег cent. cumula- 
tive preference shares (1903) of £5 each fully paid, Nos. 40,001 to 
80,000 ; and London United Tramways (1901), Limited, further issue 
of £206,000 4 per cent. first mo debenture stock, and have 
ordered the said securities to be quoted in the official list. Application 
has been made to the committee to appoint a special settling day in 
and to graut a quotation to Dick, Kerr. and Co s 52,000 ordinary shares 
of £5 each fully piid. Nos, 1 to 52,000, 61,000 6 рег cent. cumulative 
preference shares of £5 each fully paid, Nos. 1 to 61,000, and £300,000 
44 per cent. debenture stock. 

Ammonia Sulphates —Mr. Walker Smith, the borough surveyor 
of Barrow, has been lecturing to the townspeople on the municipal 
undertakings. Iu the course of his lecture, Mr. Smith referred to the 
refuse destructor, and spoke of the possibility of extracting nitrogen 
from the refuse as ammonia, which could be sold at about £12 per ton 
as ammonia sulphates. He also alluded to the fact that the steam 
could be used for generatiog electricity for the tramways, and they 
expected to obtain 1410. of steam from 11Ь, of refuse. Thirty per cent. 
of the residual clinker would be used for roadmaking, and it could also 
be crushed for filtering material or ground for flags, etc. But the 
greatest real profit of all would. he said, be the sanitary reform which 
was effected. The amount of refuse burned daily would be 40 tons. 


Swansea.—The electrical engineer, Mr. Prussman, is drawing up 
specifications for the high-tension plant for lighting Morriston. A 
namber of Nernst lamps are also to be installed. The members of the 
Corporation Electric Lighting Committee, with a number of friends, 
paid a visit of inspection to the Corporation electric Jighting station, 
Strand, on Friday evening, where a change-over was effected frem one 
of the largest engines to the other in 1min. 40sec., and Mr. Prussman 
engineer, explained that that was the longest time the town would 
be in darkness through failure of an engine at any time. 
Notwithstanding a hitch in the. original arrangement for the 
construction of an electric organ in St. Mary's Parish Church, 
Swansea, the committee of the church have determined to 
realíse their scheme, and they have just decided to arrange with 
Messrs. Norman and Beard, of Norwich, who are constructing a 
similar instrument for the new Roman Catholic cathedral at West- 
minster, for an instrument to cost £3,000, and be the fiuest of its 
kind in South Wales. The work will be proceeded with in two 
sections, and the first will be opened by Easter. The organ will be 
blown by electricity from the Corporation mains. 


Frome.—A curious bargaiu bas been struck by the Urban District 
Council with Messrs. Edmundson's Electricity Corporation, Limited, 
the holders of the electric lighting order. The Council have decided 
to allow the company the use of the waste water from the baths during 
seven months of the year, and charge them fur water supplied during 
the remaiuder of the period from the mains at 1d per 1,000 gallons. 
Ап ment is to be prepared embodying this arrangement, апа соп- 
taining a clause that if at avy time during tho continuance of the 
arrapgement it should be found that owing to the iucreased cost in 
fuel, or wages, or other expenditure the water could not be lifted to 
the reservoir at less than 1d. per 1,000 gallons, the charge should 
te proportionately increased for the time being. In consideration of 
the Council having done so, the company have decided to treat the 
lighting of all prewises owned by the Council as ‘‘ public lighting ” 
and supply current for l'ghting such premises at a flat rate of 24d. per 
unit. They will also supply current for power purposes to the 
Council st a reduction of 10 per cent. on their standard rate or at a 
flat rate of 12d. per unit, at the option of the Council. Complaint is 
made that the Council which charges other consumers 6d. per 1,000 
gallons is giving the water away, but it was explained that it was no t 
desired to overload Messrs. Edmundson's with expense, ae the Council 
was providing the necessary capital, and hoped to purchase the 
company's interests within seven or ten years. 2 
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Steyning.—The Brighton Corporation have asked the Oouncil to 
copsent to terms for the supplyiug of electricity to certain villages in 
the district, but as there is no evidence of any desire for electricity in 
the parishes named no action has been taken in the matter. 

Are Lighting in the Suburbs.—With reference to the artiole 
Gilbert Ares in North-West London," in our last issue, we are 
informed that the very graceful columns both for Willesden and 
Hampstead were supplied by Messrs. Rowland Oarr and Oo., Lime- 
street-square, E.O. 

London School Board.—The Board pro to expend £398 for 
supplying installation and fittings required for the electric lighting of 
the Gravel-lane School, Houndsditch. The work is to be executed by 
workmen р ed direct by the Board, under the instructions of the 
architect of the Board. 

Burgess HIII.— The Brighton Town Council have informed the 
Council of their intention forthwith to proceed with the construction 
of their telephono еш within the district, and they have received 
permission to erect black fir telephone poles as they proposed in the 
roads within the district. 

Glestonbury.—The Telephone Sub-Committee have circularised 
the town for subscribers to the proposed telephone service, but only 
received 38 replies, comprising nine promises of intention to sub- 
scribe and 29 refnsals. The result is to be sent to the Wells Town 
Couucil, who instituted the idea. 

Margam.— The proposal for a joint electric Lighting and traction 
scheme for Port Talbot and Aberavon has been defeated by five votes 
to four. The chief argument of the opposition was that an electric 
tramway between Taibach and Aberavon would draw people into 
Aberavon and be detrimental to the trade of Taibach. 

Louth.—The Town Council have accepted the proposal of the Bir 
Hiram Maxim Company, who had expressed their readiness to purchase 
the rights of the Council under the provisional order, and to supply 
electricity at an average of not more than 6d. per unit for private 
lights, 4d. per unit for public lighting, and 3d. per unit for motive 
power. | 

Longton.—The Corporation have sanctioned the extension of the 
electric cables to the British Anchor Pottery and to Beaconsfield 
Works, both in Anchor-road. Both firms have given a guarantee of a 
consumption equal to 10 per cent. upon the expense, and the work 
will be proceeded with at once. Messrs. Callender and Oo. are the 
contractors. 

Sleaford.— Mr. К. S. Yates, the electrical engineer, in his last 
report, states that in 1901, for four weeks, 582 units were generated, 
there were 21 consumers, and 255 lamps connected, the cost per unit 
being 3gd. In the corresponding four weeks in 1905 2,860 units were 
generated, 97 consumers, 1,988 lamps connected. The cost per unit 
of production had been reduced from 33d. to 284. 

Whitby.—The Urban District Council have decided to apply for 


sanction to the raising of а further loan of 22,000 for the purpose of 


laying & feeder from the central station to the end of Argyle-road, and 
for the further extension of cables, with the idea of lighting the whole 
of the public lamps with electricity. Мг. L. H. King, resident engineer 
to the Council, has been appointed consulting electrical engineer. 

. Bury 8t. Edmunds.—The report of the electrical engineer (Mr. 
L. P. Greig) mentions that during October five new services, equal to 
104 8-c.p. lampe, and a motor of 14 b. h. p. had been applied for, show- 
ing the steady advance made by the department was being maintained. 
The comparative statistics show the results of the past year's work to 
be most satisfactory. The total income to April 1, 1903, amounted to 
£2,261, as compared with £1,194 to April 1, 1902. 

Wolverhampton.—The Lighting Oommittee propose to provide at 
the electricity works, Oommercial-road, further engineering plant at a 
cost of £1,200, and also to erect a coal-conveying plant at a cost of 
£850, The latter will dispense with a great deal of labour in unloading 
boats and the use of wheelbarrows to the furnaces. The consumption 
of fael is over 10,000 tons per year, and the proposal will effect a saving 
in its removal from canal boats to the steam-boilers. 

Whitehurch.—-At Tuesday's meeting accounts amounting to £637 
were passed, and Mr. Martin explained that this included £150.for 
the telephone extension to the waterworks. The clerk reported that 
he had nos yot received the requisite number of signatures required by 
the Post Office authorities for the establishment of the telephone com- 
munication in Whitchurch, but as there were only 25 guarantors 
required he hoped this number would soon be forthcoming. 

Cab Calis.—The National Telephone Company propose, if а suff- 
cient number of subscribers can be obtained in a district, to make 
telephonic communication with the nearest cab shelter, so that cabs 
can be called to private residences, thus doing away with the baleful 
whistle which often disturbs a whole neighbourhood. The subscrip- 
tion will be very moderate, and should benefit both householders and 
cabdrivers, The first experiment is to be made at Portland-place. 

Arnside.—In answer to a requisition signed by several ratepayers of 
Arnside, and presented to the Parish Council, a meeting of ratepayers 
was held on ipud to discuss and determine whether the provisions 
in the Lighting and Watching Act, 1833, relating to lighting should 
be adopted and carried into execution in this parish. In the end а 
committee was appointed to consider various schemes for lighting the 
village and ascertain the approximate cost, and to present their report 
at а further meeting. 

Bognor.—A letter having been received last week from the National 
Provincial Electricity Corporation, Limited, enquiring whether the 
Council would support their application for a provisional order 
empowering them to supply electricity in the Council's district, the 
latter decided to reply that they were already entering into an agree- 
ment for the supply of electric light to the town under their provisional 
order, and that under the circumstances they were not prepared to 
enter into negotiations with them. 


Gelligaer.—At the Distriot Council meeting last week Mr. A. Hayter 
dealt with the lethargy of the District Oouncil in not providing proper 
light for the district or adopting some measures to bring about a 
reform. He suggested that they should ask the South Wales Elec- 
trical Power Company to send down a man to lecture upon the efficacy 
of eleotric light over gas. If they could not get works in Bargoed, they 
might be able to arrange with the Powell Duffryn Company to run а 
cable over, as was done at Bedwellty Pits. 


Carnarvon.—The National Electric Oontruction Company have 
declined to consider the proposal whereby they should undertake the 
distribution work in the borough immediately, and put down a 
temporary generating plant for use until the North Wales Power Com- 
pany were in а position to supply in bulk from Leydaw Lake. They 
are, however, agreeable to putting down temporary plant to supply 
current until their Leydaw station was ready. An expert has been 
engaged to advise on the respective merits of the schemes. 


St. Marylebone.—The Council have received a report from a sub- 
committee on the question of the cost of lighting the underground 
public conveniences. It was found that in many cases 8-c.p. lamps 
would give an efficient illumination where at the present time 16-0. p. 
lampe were in use, and the substitution of 33 8-c.p. lamps in place of 
55 16-c.p. lamps has been arranged for. At an expenditure of £5, the 
lights over the w.c.’s would be utilised to more advantage by having 
shade carriers with shades, so as to throw the maximum caudle-power 
of the lights downwards instead of on to the ceiling. It was also 
arranged to fix such contrivances. 

Electrical Exhibition.—The Corporation of Eastbourne propose 
to hold an electrical exhibition at the town hall from Tuesday, Dec. 2, 
to Saturday, Dec. 6, inclusive. We understand that the committee 
will welcome novelties in the way of electric lighting or decorative 
effects, heating, cooking, ventilating apparatus, and eleotrio power- 
driven machinery, or any other apparatus, fittings, or accessories 
relating thereto which might be of interest. A supply of electrical 
energy can be obtained at 200 volts alternating current and а frequency 
of 50, the rate of charge being 24d. per unit for all purposes, A 
minimum fee of £1 will be charged in order to partially oover the cost 
of the service. 

Plymouth,—Subsequent to the withdrawal of their recent Bill from 
Parliament, the Corporation applied for sanction to borrow the sum of 
£248,252 for purposes of electric lighting, sewerage, street improve- 
ments, parks, workmen’s dwellings, and other works. Of this sum 
about £170,C00 was in respect of capital expenditure already incurred, 
and the balance of nearly £80,000 represented farther a expendi- 
ture to which they are committed during the current financial year. 
In addition, the Council also applied for sanction to borrow £3,200 
for repaving Sutton-road, and £6,700 for electric lighting d ие 
Мг. E. Pearse Burd and Mr. H. Percy Boulnois, C. E., will hold ап 
enquiry next Tuesday. 

King’s Lynn.—The electrical engineer in his last report states 
that applications had been received for 511 additional lamps of 
8 o. p. or equivalent, making a total of 16,953 from private con- 
sumers, The total number of consumers up to date was 434. One 
motor of 8 h.p. had been ordered during the past month. The 
units sold to private consumers for the first six months of the 
present financial year, as compared with the ваше period last year, 
showed an increase of 30 per cent. for light and 178 per cent. for 
power. The output for power was greater than the output during 
the whole of last year. The working expenses for the six months 
were practically the same as those of the same period last year. 

Ayr.— The following figures appear in the last report of the borough 
electrical engineer, Mr. Roland Marshall: ''Number of consumera as 
per last report, 721; number connected during month, 5—total, 724 ; 
number of lamps connected as per last report, 28,041; number con- 
nected during month, 260—total, 28,501 ; number of motors connected 
as per last report, 15; number connected during month, 2—total, 15; 
units generated as per last report, 540,502 ; generated during month, 
115,076—total, 455,378 ; generated for corresponding period last year, 


‘436,491—increase, 18,887. The Blackburn-road new sub-station has 


been erected during the month, and is now ready for the cables, which 
I hope to get laid next week, The work of heightening the chimney 
has been commenced.” 

Lowestoft.—The engineer has been instructed to lay a network for 
50 yards on the east side of Corton-road to supply new houses. There 
are now 433 consumers connected to the mains, representing 29,975 
8-с.р. lamps; there was an equivalent of 64 8-c.p. lamps con- 
nected to the mains during last month. The tramways are paying an 
average of £45 or £46 per week for current. The matter of free 
wiring was considered, but after considering the various offers, it was 
agreed that the matter be not entertained for the present. It is pro- 
that all consumers are to be given the option of taking the 
current either on the present maximum demand system of 7d. and 3d., 
or at a flat rate of 6d. per unit, on signing an agreement to take the 
current for twelve months on the system selected. 

East Dereham.— The Urban District Council last week considered 
a communication from the Southern District Electricity Oorporation, 
who some time ago wrote to the Council stating that they intended to 
apply to the Board of Trade for a provisional order for supplying the 
town with electricity, and they now submitted terms upon which they 
ргоровес to deal with the matter, and asked the consent of the Council 
to their application. They would find all the capital for constructing 
and running the works, but in order that the residents of the neigh- 
bourhood who might desire to become interested in the undertaking 
might have an opportunity of subscribing for shares, they would form 
a local company, and give preference in allotment to applications of 
residents. ey also submitted the terms they would be prepared to 
charge for lighting and power, and stated that the Council would have 
the right to purchase the undertaking at any time during the period of 
the order by giving one year’s notice. 
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Hampton Wick. —At the last Council meeting a letter was read 
from the Twickenham and Teddington Electric Supply Company 
enclosing draft copy of their provisional order, and asking the Council 
for their formal consent, They were prepared to give the Oouncil the right 
to үш the undertaking at a valuation as a going concern at the 
end of seven, fourteen, or twenty-one years, and to supply electricity 
to private consumers at the following rates: 7d. per unit for the first 
hour per day at the maximum demand, or its equivalent, and 3d. per 
unit for any further quantity. As it could not be а clause in the 
order, they would be prepared to enter into an 5 to supply 
кеу for public lighting at a price not exceeding 24d. per unit. 
The clerk was empowered to obtain an independent report on the 
proposal, and the subject was therefore adjourned for farther con- 
sideratior. 

Bridgend.—The arrangement of the Distriet Council with the 
Electrical Power Company states that in consideration of the per- 
mission of the Council being granted to the company to supply 
customers with energy for power and light, the company will not 
charge the zd. for transforming, and the company undertake to pay 
to the Council 24 per cent. on the gross estimated sum receivable from 
all future customers for energy for both light and power. This arrange- 
ment is for 12 months only, and is then to be determined or made 
permanent at the option of the Council, and not at the option of the 
company. The company further undertakes not to encourage the 
supply of power to private individuals or firms, and if any dispute 
arises out of this new arrangement as to whether any person or firm 
is one to whom power and not lighting is the chief consideration, the 

uestion shall be decided by an outsider nominated by the chairman of 
the Council and chairman of the company. 

The New Pacific Cable.—Some interesting figures have been 
compiled, says the Central News, showing the expenses and receipts of 
the new Pacific Cable. The cable was opened early in December last, 
and consequently three months' revenue is all that can be set off 
against 24 years’ expenditure—that is, from the initiation of the 
business. The expenditure during that period up to March, 1903, was 
£120,000, and the revenue for the three months ended March this 
year was £18,510, showing a deficiency of £101,690. This deficiency 
will have to be made good by the parties to the scheme as follows : 
United Kingdom and Oanada, £28,055 each; Victoria, New South 
Wales, Queensland, and New Zealand, £11,222 each. The estimated 
expenditure for the next financial year is £165,500, and the receipts 
£75,400, which will leave an estimated deficiency of £92,100. This 
loss will be apportioned among the Governments concerned as follows : 
United Kingdom and Canada £25,409 ; Victoria, New South Wales, 
Queensland, and New Zealand, £10,072 each. Australia bears one- 
third of the annual charge. . 

London Gasette.— The partnership existing between William 
Townend Drabble, Samuel Carter, and Thomas Carter, in the trade or 
business of electrical engineers, carried on at West-street, Leeds, 
under the style of Drabble, Carter, and Co., was dissolved on Aug. 24, 
1903. All debts due to and owing by the late firm will be received 
and paid by William Townend Drabble, by whom the business will in 
future be carried on. А dividend is to be declared in the estate of 
John Frederick Worthington, electrical engineer (trading with Gerald 
Nuttall under the style of Worthington and Oo.), Foundry Works, 
Foundry-street, Hanley, Stafford. Last day for receiving proofs, 
Nov. 21, at the office of Messrs. Poppleton and Appleby, 26, Corpora- 
tion-street, Birmingham. A petition for the winding-up of the Elec. 
trical Publishing Company by the High Court of Justice, presented 
by Thomas William Sheffield, of Trevellyan-buildings, Corporation - 
street, Manchester, is to be heard before the Court sitting at the Royal 
Courts of Justice, Strand, London, on Nov. 24, 1903. The Light 
Railway Oommissioners have submitted to the Board of Trade for 
confirmation an order made by them amending the Robertsbridge and 
Pevenscy Light Railway Order, 1900. Any objections to the con- 
firmation of the order should be sent to the Assistant Secretary (Rail- 
way Department), Board of Trade, Whitehall-gardens, London, S. W., 
on or before Nov. 28, 1903. Copies of the order may be obtained 
from Messrs. Oheesman and Cope, 15, Victoria-street, Westminster, 
S.W., and 23, Havelock-road, Hastings.“ 


Hove.—The Town Council have sanctioned the application of the 
National Telephone Company for permission to lay underground ducts 
within tke borough, subject to tne following ccnditions: The routes to 
be approved by the Council, and the Western-road to be excepted ; the 
Council to be at liberty to grant a similar concession to any other 
authority ; the Council to construet the ducts, the company finding 
the funds for that purpose and for keeping the ducts in repair; the 
ducts to be the property of the Council, the company to have license 
to use the same until May 1, 1926; the license to use the ducts shall 
not be transferred or sublet without the consent of the Council, 
excepting that if the Postmaster-General exercises his power to pur- 
chase the undertaking of the Telephone Company, they shall be at 
liberty to sell their interest in the license to him, subject to the obliga- 
tions and liabilities affecting the same ; an annual payment of 5s. to 
be made to the Corporation for each subscriber in Hove above the 
£5. 10s. charge, and 2s. 6d. each subscriber at or below that charge ; 
in the case of party lines the annual payment to be 1s. 3d. each sub- 
scriber; in the event of the company increasing or abolishing the 
present scale of charges for telephone service in the borough, then the 
charge to telephone subscribers for unlimited service shall notat any 
time thereafter exceed £8 per annum ; in the event of the company 
reducing the present charges for unlimited service to subscribers in any 
city or borough with a population according to the then preceding 
census of 150,000 and upwards (excluding the Metropolis) below those 
in operation in the borough of Hove, the company will reduce the 
charges to subscribers within the borough of Hove to similar amounts; 
the whole of the borough to be considered as within the ‘‘ two-mile 
radius"; the company to рау to the Oouncil half the cost of laying 
the existing ducts in Ohurch-road, their right of user being limited to 


‚88112. 


three channels ; a formal agreement embodying these terms and such 
further details as the Council msy be advised to be entered into, and 
until such agreement is completed, the Council not to be bound ; that 
cost of the agreement to be paid by the company. 


PROVISIONAL PATENTS, 1903. 


Nov. 2. 

$3686. An improved fog or danger for steam or electric 
railways. Arthur Johnson, The Highlands, Broomy-hill, 
Hereford. 

Improvements in the manufacturing of dry batteries. 
Henry Nehmer, 36, Clifton-street, Finsbury-square, London. 

Improved apparatus for operating railway signals and 
points by electricity. Edmond Meyer Tudor Boddam, 
71, Bishopegate-street, London. 

Improved electric interlocking apparatus for operating 
electrically worked signals and points. Edmond Meyer 
Tudor Boddam, 71, Bishopsgate-street, London. 

Improved method of operating eleotrically worked 

by means of contacts made by moving trains. 
Edmond Meyer Tudor Boddam, 71, Bishopegate-street, 
London. 

Improvements in electrical indicators. Leopold Percy 
Coppard Hodson, 55, Chancery-lane, London. 

Improvements in or relating to electric signalling 
apparatus for railways, Edouard Danneels, 72, Oannon- 
street, London. (Complete specification.) 

Improvements in galvanic batteries. The Halsey Electric 
Generator Company, Limited, Birkbeck Bank-chambers, 
Southampton - buildings, Chancery - lane, London. (The 
Halsey Electric Generator Oompany, United States.) 


Nov. 3. 

Improvements in or relating to electric light and 
similar fittings. William Wickstead Barton, 111, Hatton- 
garden, London. 

Improvements in electrical resistances. Percy Macaulay 
Ashworth Matthews, 9, Teneriffe-street, Lower Broughton, 
Manchester. 

Improvements in electric cranes. Stothert and Pitt, 
Limited, and Walter Pitt, 24, Southampton - buildings, 
Ohancery-lane, London. 

Meroury electrolytic apparatus specially applicable to 
electric meters and electric switches. Edward Du 
Bois and the Reason Manufacturing Company, Limited, 
Norfolk House, Norfolk-street, Strand, London. 

23854. Method of effecting a phase-shift of 90deg. or more 
between the pressure and the field in the shunt 
circuit of alternating-current meters. Oliver Imray, 
Birkbeck Bank-chambers, Southampton-buildings, Ohancery- 
lane, London. (Siemens-Schuckert Werke О. m. b. H., 
Germany.) (Complete specification.) 

Improvements in electric log recording and like 
apparatus. Hjalmar von Kohler, 45, Southampton-build- 
ings, Chancery-lane, London. (Complete specification.) 

Improvements relating to electric distribution systems. 
Josef Henrik Hallberg, 45, Southampton-buildings, Ohancery- 
lane, London. (Complete specification. ) 

23876. Improvements in or relating to autographic telegraph 
systems. Arthur Korn, 18, Buckingham-street, Strand, 
London. (Complete specification. ) 

Nov. 4. 

23915. Electric light adaptor for reading lamps. Walker 
Laird Miller, 222, Berkley-street, Glasgow. 

Improved means applicable for use in automatically 
cutting out resistance in alternating-current eleotro- 
motors. John Bush, 90, Lausanne-road, Peckham, London. 

Improvements in shades or reflectors for electric and 
other lamps. John Laird, 9, Warwick-court, Gray's Inn, 
London. 

Improvements in and connected with electric tram- 
cars, George Jobn Conaty, 128, Colmore- row, Birmingham. 

23956. Improvements in connection with vacuum brake 
apparatus for electrical and other railways. James 
Gresham and Henry Albert Hoy, 18, Southampton-build- 
ings, Chancery-lane, London. 

23961. Improvements in meters for use in connection with 
electric heating systems, and other systems or 
apparatus consuming energy, or for recording periods 
of time. Edward Cunlitfe-Owen, Edward William Johnston 
Macdonald, and A. F. Harmer, 322, High Holborn, London. 

Improvements in and relating to overhead electric 
current conductors. Emile Giraud, 18, Buckingham- 
street, Strand, London. (Date applied for under Patents 
Act, 1901, Nov. 5, 1902, being date of application in France. ) 
(Complete specification. ) 

Nov. 6. 

Improved electric ignition devices for gas-engines, ofl- 

engines, and petroleum motors. Elias de la Roche 


аи and George Arthur Minshall, Longport, Stoke-on- 
nt. 


23715. 


28716. 


23717. 


28748. 


23750. 


23767. 


23851. 


23933. 


23948, 


23978. 


23987. 
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23988. Improvements in the means for electrically operating 
switches and other apparatus. Henry James Fuller, 


13, Park-view, Beeston-hill, Leeds. 


24013. Improvements in or connected with electric light 


switehes. James Walter Thompson, 71, Albion-street, 
Leeds, 


24023. Improvements in or r relating to electric aro lamps or 
meroury vapour lamps or the like. Charles Orme 
Bastian, Birkbeck Bank-chambers, Southampton-buildings, 


Chancery. lane, London. 


24095. Improvements in printing telegraph receivers. James 


Dundas White, 50, Clanricarde-gardens, London. 


24055. Improvements in apparatus applicable for use in con- 
nection with telephones and other purposes. John 


Alexander Gamble, 6, Lord-street, Liverpool. 
24070. Improvements in storage batteries, 
Howorth, 46, Lincoln’s-inn-fields, London. 
United States. ) 
Nov. 6. 


24083. Improvements in electrical apparatus used in pro- 
pelling autocars and other vehicles, launches, and 
Edmund Scott Gustave Rees, Prince’s-chambers, 


the like. 
Wolverhampton. 

24098. An apparatus 
Azarola, 4, Oorporation-street, Manchester. 
apecification). 


24102. Improvements relating to electric ignition apparatus 
for motor oars, motor cyoles, and the like. William 


Walter Gerald Webb, Johu Hall, Charles Herbert Offord, 
and Archibald Carlyle Barfield, 18, Southampton- buildings, 
Chancery-lane, London. 


24116. Improvements in electrical machines. Bernard Oharles 


Molloy, 5, Paper-buildings, The Temple, London. 

24127. 
therefor. Josef Zwiebel, Birkbeck Bank-chambers, South- 
ampton - buildings, Chancery - lane, London. (Oomplete 
specification. ) 

24129. Improvements in the structure of alternators. Arnaldo 
Paulo Zaní, 18, Southampton-buildings, Ohancery-lane, 
London. 

Improvements in regulating means for electric lamps. 
Howard Ooppuck Levis, 83, Oannon-street, London. (Albert 
Gould Davies, United States. ) 

Improvements in electrically controlled valves. Oscar 
Junggren, 85, Oannon-street. London. (Date applied for 
under Patents Act, 1901, Nov. 15, 1902, being date of 
application in United States. ) (Complete specification. ) 

Nov. 7. 

A portable electric fan. Max Margowski, 72, Cannon- 
street, London. (Rudolf Klemm, Germany.) 

24213. New or improved means for controlling aro lamps. 
Herbert John Haddan, 18, Buckingham-street, Strand, 
London. (The firm trading as Samuel Zielenziger, Germany. ) 
(Complete specification. ) 

24914. Improvements in and relating to attaching devices or 
conneotions, applicable to electric fuses. 
William Richard Macdonald and George Edward Heyl-Dia, 
522, High Holborn, London. 


24216, Improvements) in cut-outs having two or more fuses. 
Thomas Herbert Marsh and Henry Herbert Stanley Marsh, 
522, High Holborn, London. 

24217. Improvements in and relating to automatic fase cut- 
outs and out- ins. Thomas Herbert Marsh and Henry 
Herbert Stanley Marsh, 322, High Holborn, London. 

24990. Improvements in apparatus for lighting gas lamps by 
electricity. Otto Gergacsevics, 6, Lord-street, Liverpool. 

24293. A device constituting a combination of an electric 
lamp with а lighter for cigars and the like. John 
Edward Waller, 47, Lincoln's-inn-fields, London. 

24235. Improvemonts in electric aro lamps. William James 
Davy, 40, Chancery-lane, London. 


24144. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Nov. 26, 1908. 


1902. 

24148. Electric fuses. Esson. · 

24149. Electric fuses.  Esson. 

24198. Trolley collectors employed in overhead systems of 

electrical traction. Rowlands. 

Switch lampholders for incandescent electric lamps 

and the like. Hewett. 

Heating by means of electricity. Bronn. 

Electric incandescent lamps. Bowen. 

24517, Method of constructing electric resistances for heating 
or other purposes. Hankin. 

24576. Telephone party-line system on telephone exchanges 
working on central battery system. Oppenheimer. 
(Actiengesellschaft Mix und Genest.) 

24643, Detection of faults in the conductors of electric 
traction systems. De Ferranti. 

26051, Trolley poles for electric railways. Carolan. 
Electric Company.) 


(General 


Franklin Wise 
(David P. Perry, 


for limiting electric currents. José 
(Complete 


Improvements in electric bath tubs and in electrodes 


24709. Electric cut-outs. Carolan. 

87619. 
Siemens Bros. and Co., 

27761, Electric cut-outs. Carolan. 

27772. Electric regulators. 

27858. Electric light switches and the like. 
Krause, ) 


28304. Automatic minimum and reverse current oircuit 


breakers. Thomas and Thomas. 
28486. Eleotrio switches, Leitner and Lucas. 


and Lucas. 


$8559. Conductors or oscillators for use in electrical wireless 


(Stone.) 


1903. 
3420. Chemical rectifiers for converting 


telegraphy. Lake. 


Hopfelt. 
11427, Radiator 


16487. Telegraph pole. Schütz. 


Siemens Bros. and Oo., Limited. 
Actiengesellechaft. ) 


Une. Robinson. 


Name. 


Alliance Electrical Co., 5 
Aron Electricity Meter, p.c. Cum. Pref. Shares, 1-125,000 
British Insulated and Helaby Cables, Ord., 1-100,000 
——— per cent. Cum. Pref., 1-100,000 
per cent. Mortgage "Debentures .............- 100 

British ШОШ Houston Co., 44 per cent. lst Mort. Deb. 180 


**e€*906e€9»090€488080€606090925060€0002092255099900€09996€90€ 


Stock, Re 
British Wentinghoase Elec. and Manur..6 per cent. Pref, 


„ „ 0 % „%%% „%%% „„ „%% „ „„ „„ 
— 


1 00 100 
cen ortgage Debent ure Stock .......... 
Brush El Electrical cal Engin ; Ordinary, Nos. 1-105, 731. 2 
— Non. Cum., 6 per ce cont. Prei... ͥ 2 
—— 4 per cent. 1st Debenture Stock ................ 100 
34 per соп cent. 2nd Debenture Stock ................ 100 
Callender's ble, Debentures.................. аке өэ 0 
p per cont. Prei 8 
Crompton and (ooo 3 
—— b per cent. Debent uren 100 
Edison and Swan United, A" Shares, 1 5 
—— „A Sharer, „010171 19... Б 
5 per cent. Ређепіиатев .......................... 100 
4 per cent. Deb. Stock, Red, .................... 100 
Electric Construction, Limited, Nos. 1 to 112,100.......... 2 
7 per cent, Cumulative Pref. .................... 2 
4 per cent. Регр. 1st Mort. Deb. ................ 100 
Ferranti Limited, 5 per cent. 53 Mort. Deb. Stock, Red. 100 
General Шен Company (1900), 5 cent. Cum. Pref... 10 
415 cent. 1 ort. Deb. Btock ———— ИТИИ 100 
W.T.H Ам Telegraph Works, Ordinary .............. 5 
ш hee «осе 00 E 
India Ri Rub er, Gutta Peta an and Telegraph Works ...... 10 
4 per ‘cent. Debentures .......................... 100 
Parker, Thos., Limi Ordina FC 10 
Te ph Construction and tenanoe ................ 12 
5 per cent. Bon ds 02000000 00 9.0 ог о Ф.о ө. өр аф еа 100 
Electric Lighting and арр = 
Blackheath & Greenwich District Ordinary 1,201-101,200 .. 
— & cent. Deb. Stk. Certs., Red. and Conv. .... 100 
Bournemouth and Poole, Ошу CC 10 
; per cent. Cum. Pref., 7,501-15,000 ............ 10 
6 ү cent. Cum. Second Pret., 15,001 -22,500 .... 10 
cent. Debenture Stock, Red, .............. 100 
rome М ant) “Electric Li ht t and Power Qo. , 44 per cent. 
ebenture Stock, Red. .......................-.. 100 
8 and K n, Ordinary 
—— 7 per cent. Preference eee . 
Calcutta 8 вш 18000 , Ordinary, Nos. 1-40, O00. a 
Cambridge I 031 Supply Company, Ltd., '20 9 —€— 
Central : Electric ша йш Id., 4 per ont. Guar Deb. Stock 100 
Oharing Cross d, Nos. 1-70, O OOO 
tity Und Undertaking,” 44 p.c. Cum. Pref., 1-40, e d 90 
4 per cent. Debenture Stock, Red. (Prov. Certe. * 
Chelsea Electricity SAPPY 108 
ODDS r cent. De ыш FFC Et 
y o ndon, Ordinary................- e eee 
6 per cent. 8 N“... ⁵ĩ³ĩůüĩ куз 10 
5 per cent. Debenture Stock .................... m 
— cent. 2nd Deb. Stic Prov. Certa. (all pd.) .. 
County of London and Brush Provincial, Ordinary........ 
——— 6 per cent. Cum. Pref. .......................... 
——— 44 per cent. Debentures Prov. Certa. All Rd. 100 
Балалаев". Electricity Corporation, Ordinary, 1-50,000 .. 
——— 6 per cent. Cum. Pref. .......................... 
отин Y per cent. First Mort. Db. 100 
Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-30,000 6 
б per cent. Debenture Stock, Hell.... 100 
Folkestone Electric Su c Supply с, , Ord. н os. 1-10,000...... 5 
per cent. Deb. Stock, Bed. .............. ко 


L Limi “Ord. Red: 000 
& Kulghtabridge gi be Ltd., Ord, 12,000 5 


Hove El 
Kensingto 


1908. 


(General Electric Company.) 


Control of electromotors on electric railway oars. 
Limited, Lydall, and Duke. 
(General Electric Company.) 

Oarolan. (General Electric Company.) 
Eckstein 


Commercial and Industrial.— £ 
rcent. Cum. Pref., Nos. 1-70, 000 1 


Amount 
paid, 


ee 


SEE tre et 


1111108112: 


ff 


0111-4: 


148 


28487. Means for controlling variable-speed dynames. Leitner 


an al 
electric current into a direct current. Chaplin. 
7831. Process for manufacturing electrodes for arc lamps. 


systems for wireless tolegraphy. Blondel. 
(Date applied for under International Convention, May 28, 
1902. ) 

21304. Driving electrical machines by means of steam-turbines. 

(Siemens und Halske 


22639. Covers and frames for electric junction boxes and the 


COMPANIES’ STOCK AND SHARE LIST. 


Last price 
8 


чү a 


Fr] 


and 
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Amount 
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Name. paid, Lasd price. Name. Ec n Last price 
£ £ i £ £ 
Kensington and Knightsbridge and Notting Hill ........ 100 . 101-104 B 3 Е 
Kidderminster and Dist. Elec. Lighting an мо, Pref. 10 .. 91 peers ey sont Om. Bl., 30 60180000 nase mE t o = Uk 
London j 5 f MEC LE з. 1-8 ionize 5 per cent, Perpetual Debontere 185800 кизее». 100 ә 120.420 
а рег ördin cent. ist Mortgage Debenture Stock, Red... 100 .. 98-101 A" 6 per oont. Ош, Pt 5 С b = dA 
Metropolitan, Ordinary 10 .. 1718 «B6 per cent. Cm. Pt., 1-27,600 .......... ne 5 45 
44 per pers First Mortgage Debenture Stock . . 100 .. 110-114 6 per cent. Deb. Stock, Red оса 100 — 107-110 
iI per cent. Mortgage Debenture, Red. .......... 100 .. 89699 Prov. Cert., all pad sul ue 100 .. 99102 
Newoastle-u mn Tyne Electric Supply, Ordinary.. 8 .. 58101 Cape Electric Tramways, Nos. 1490, 000 —— l. 24 
Preoferoeno0.. ie ss eser reto Co RES TEOTRECUAn E VE 4 .. 100-103 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 10 5 
Notting Hill Blectric Lighting И 10 .. 124-154 4 рег cent. 18 Mortgage Deb., 1-5,000 (1917) .... 100 .. 86191 
4 per cent. First Mort. Debs. Nos. 1 релш). . 100 .. -10 . | Colombo Electric Tramways and Ligh ting, 5 per cent. lst Е 
Oxford шее Ordinary, 1-96 rix d 407-14,5 ызаа vade i Do Е 05 Morte e Debenture Stock, Red. .... VV 100 .. 100103 
FF . r Ordin 
Royal а ту геу тА of Montreal, 44 per cent. oer 9100 "6 3 ays and Lighting ea 8 т NUN — 1 0 = 1143 
ares M e€50900099009900c2909999 oe е Deben tures оогоееоевеове осоо паво овоо таеово о EE os 
Smithfield Markets Rlectrlo lo Supply, Ltd., Ords 1-12,000.. 6 .. 5- Dublin United Tramways (1896), Ord., Nos. 1-60, 02015 тав 1215 
4 per cent. Debenture Stock .................... 100 .. 85- —— 6 per cent. Pref., Nos. within 1-60,000 õ or 10 .. 15-16 
3onth London, Ordinary .. . f — 84 —— 54 per cent. Mort. Debs., 1-3,000, Red. .......... 100 .. 94-97 
dt. James 's and Pall Mall, Ordinary, 101-20,080 .......... — 143-152 Imperial Tramways J ͤ И all .. 22-224 
7 per cent, Prei. ‚ 6 .. -8 6 per cent. Cum. пио all — 1 2 
1 8 lee TOR. sereoo nary, 8-50, wy 100 .. 97100 Isi ut per cent. Deb Stock % CANAL QNM 100 x nin » 
5 per cent. Cumulative Preference, 50,001.80, 00 5 — ae ш; ref., Nos. 780,001.60, Q aa m к ots a 5 33 
Westminster, Ordinary PPP E ee ʒ——Cͤ—5 m 2 6б... 12.15 4 per cent. Debenture Stock „% ĩ ò VV» p 92-' 
—— b per cent. Oum. Ргеї.,110,101-158,251.......... 5 .. Kidderminster and District Lighting and Traction; Pref... 6 ~ 844 
London valved M deh ager 5 per a Cam: Pre Co s 10 . 11412 
— per cent 8 0 [e *"090250256€6 100 өе 104-106 
Electric Railways. Metropolitan Eiecizio Trams., Detorred 1 odd 000 ooï-isšidoie 1 — 316516 
: рег cent. Cum, Pref.,500,001-814,016.. ...... | e -l 
.... rrt 8 New General Traction, Ordinar n. . „ dw 
ИЕ ОГА pa deem P DE 
— — p.c. Deb. S M eo as > Ы 1- ее 
Clty and a eth London K (Tzor, Bonpo a 5 dent ж 05 „ ПЫ]. Oldham, Aston, and Hyde „ Ordinary............ 10 .. 104.104 
——— per cent. Debenture Stock... . 100 . 110-115 5 рег cent. Cum. Рге{........................... 10 .. 188.105 
LL — B per cent. Pref. Stock .............. . . 100 — 127-130 Perth Elec. Tramways (W. A) ро esp rrr s lo T 1 
= „„ „ 100 . 125-128 Potteries Electric Traction, агу, 20,001-40,000 ...... 10 „ 8194 
=== ged. E por cen . . 100 .. 122-127 35 га Ж 0 . үт, р - A 
= — T 2662 5 „ „ 66 6 „ „60 е 
umero dy LOUD see Бн, ес ШОП da | South Тарома Шы — Romar Soaps 
4 per cen Mortgage Debentures, Red., 1-1, 700 ve — — 1 104 ——— £250,000 Ord inary еооо о „6562 2 „ „ „„ „ „„ 6 „% „%% овоо ов h p 
Waterloo and Обу, Ordinary 44 ³· Mi кл 100 = 92-95 — £101, 132 6 per cent. Preference... оовооо о e 92099279 1 1 
— $528, 095 44 per cent. Debenture Stock o -o =e — 100p.c, — 100 p. o. 
Electric Tramways.— 
NEA y r un Telephones.— 
Anglo-Argentine d aw Quas due ЯР . 
Bl 1 апа Fleetwood ed ее e 9. ova 66 9699/0 9 ә 19 oe оч Deferred Stoo k 662 22 „„ оосо овоо 6 6 %% %% %% „%% „„ „% „% ое 1 ге 74-76 
Brill ne 55 vest., Lim. Lim., Ord., 1-75,000 2/8/42 09.4 9/20 $$ -3 — 6 per cent. Cum. First Pref. эө 0990909092 9.0 ье оо 9-0 ᷑ „ 1 eb 13-14 
5 Pret., Nos. 1- 1-7 15,000. 8 ris. ‘all oe uud — 6 per cent. Cum. Second Pref. °э өе эз 0.5 ä ons oo os 10 ею 15-14 
per cent. Deb. Stk., Red., Prov. Qe сеа 30 100 88.1 ——— 5 per cent. по бош pr Pre. 5 2 5 
——— Non. Cum. 5 per cent. Pref. Woe 5 25,001. PESTY : -96 4 per cent. Deb. "Stock, Reede... = = < 100 . 102-104 
— 44 per cent. 1st Mt. Debs., Nos. 1-6,250 of £40 i p . 102-104 p.o | Oriental Telephone and Ileotrio Company =- — = = = = 13/16-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
| " Miles of 
Traffic Returns for Increase or , Accounts for past year. 
week decrease. pum NRI SUMA RIA at x | Cost 
Line | — MT | — z 1: — n 
" Current | | Total | Passengers | Car miles Pas- 1 Mile of mile 
Ending 1905. | 1902. | Week, | “vear, 1905. | 1902. Ending receipts carried. run. s'nger| mile. | track. 
= | = | C UM Or ЭЧЕ SUP ТУЙ , K UE ARI PESCE GE Mh hae C". € 
Aberdeen Corporation Nov. UR 1,108 815 |+ 293 + 4,789 194 174 May 31| 37,931 9,099,715 794,641 | 0'98. | 1302 | 1,970 6'14 
Ayr Corporation Oct. 5! 184 187 | - 3| + 36 8 6 Sept. 25| 12,503 2,979,276 290,099 |1:00 |10:34| 1,560 | 47 
Birmingham Tramways ........ Nov. 7 5.057 5.052 15 + 9,119 64 64 | A ES mv deua ieee rh. 
Blackburn Corporation ........ E. 783 765 |+ 18| + 827 24 24 March 250 40,964 7,254,106 826,558 | 1°36 | 11°87) 1,705 7°44 
Blackpool Corporation .. . . . . EY. 338 343 — 5|— 210| 17| 16 „ 51/211,168 | 6,169,121 784,443 |152 |108 | — = 
Blackpool- Fleetwood Tramways, „ 7 216 205 i+ 11| — 125 164 164 | Рес. 31| 30,925 2,049,677 584,989 5°62 | 12-68 | 1,932 6 99 
Bolton Corporation „ 8 1.687 1,574 | + 112 + 7,457 58 25 | March 31| 85,704 | 17,761,605 | 1,896,247 1315 |10-75 | 3,430 5:87 
Bournemouth Corporation s 9 834 — — -— 104 | — | -- | — — — | — — | — — 
Bradford Corporation „ 8| 3,462 | 3,132 |+ 330| 414,648 | 41 | — | — | — — — — = — 
Brighton Corporation ^ ud 866 748 |+ 118 | + 6,238 61 — „ al— 10,432,508 | 1,031,928 1:00 10-1 10 zd 
Bristol Tramways Company . „ 6, 4,52] 4,581 | — 60 — 514 | 514 ‚| Dec. 31 223,480 | 41,192,899 | 5,724,114 | 1°30 9°38 | 4,348 — 
Burnley Corporation e d 777 687 |+ 80 — — — — p = — — -- —|-— 
Burton Corporation » 8 285 — — | - — | — | — — — — — — = 
Cardiff Corporation _............ „ 7| 1,855 | 1,521 | + 342| 418,09 | — — — | = — — — — — — 
Carlisle Tramways Company. n 9 182 161 |+ 21| + 644 — | — | 51 — 2,216,585 320,129 | — | — — == 
Central London RAIIWay ... . . xs M 6,859 7,122 | — 265 | — 6,2625 6 | — | 811567,225 | 45,505,110 | 1, 276, 9714 | 1:87 |66°6а| 59,076 | 356a 
City and South == мем Railway „ €: 2.937 5,489 | - 552| - 7,662 68 | — | 31/165,003a| 19,069,519a — Me — к — 
| 
Cork E. T. and L. Company ....| ,, 5 464 563 |- 99| – 3,437 | — = | = -- — — — — — — 
Darwen Corporation uc Ч 251 221 |+ 10|- 195 7'25| - March 319 12,341 2,560, 7355 254,279 125 | 11°65! 1,707 9:36 
Dover Corporation ............ m 7 177 189 12 | + 68 5 | — — | — —- — -— — | — — 
Dublin & Lucar Electric Railway „ 8 140 92 ＋ 48 + 15А - | — Dec. 51| 5,796 364,796 102,087 | 381 | 13°62 359 768 
| | | | 
é 3,80 3,752 48 | А " | | 
Dublin 0. C E eT a 46 | 46 | March 31/126,121 | 24,553,133 | 5,429,556 |123 | 882| 2,741 | 506k 
Duodee City Tramways ........ * 4 842 769 |+ 73 — 22 22 May 15| 35,874 9,084,522 752,814 | 0'93 |11:276 1,630 — 
Eas; Ham Corporum. PEN 657 158 | + 109 10°75 | 7:52 | March 31| 25,541 9,971,537 650,224 "61 9'55 | 2,557 — 
Facnworth U. D. uU. Oct. 21 150 145 T 7 = к | == 22 : * oe - | AT eed | — а= — — 
Glasgow Corporation 1 Nov. 7| 13,718 | 12,668 | --1,050 | 733,955 | 124 101 May 31g/656,5/2 | 177,179,549 |14,008,750 88 11125 5,489 b| 7-40d 
Halifax Corporation „ 4) 2,54 2,169 | + 377| + 5,122 301 273 -— | — -— | — — — -si 
Huddersfield Corporation ...... і 1,15 1,016 |+ 121 54 55 | March 51 56,651Һ| 9,738,213 | 1 ‚218,539 |14 1114 1,618 6°38 
| | 
Hull Corporation, .... s і 1,899 1,721 |+ 177 | + 5,180 | 19 | 19 * l| 87,707h| 21,065,399 2,218,696 | 1:00 9:49 | 5,001 5:07 
Ilkeston Corporation "III T 4 Loi — = ы | - — — — 5 — | — — — — 
Kirkcaldy Corpor: ation ........ , $ 152 : э ^ =; = = - | = — 
Leeds Corporatlon SOME 4,029 ‚816 15 10,710 77 | March 25 262,650 | 57,239,779 | 5,773,651 111 | 10°91 | 3,283 — 
Liverpool Corporation Oct. 51 | 10,227 „831 395 714.527 101 95 Dec. 504,304 108,906,472 |11,705,425 | 1°11 |10:34| 5,000 | 6-88 
Liverpool Overhead Railway....| Nov. 8 1,605 1,46: + 140 | + 2,125 154 154 June 30 79,252 10,466,726 | 886, 185 | 1:82 |19:30a| 5,110 =e 
Lowestoft Corporation ........ T 161 - - | | — — - — 
| | | 
Nelson Corporation sessenesecece T 7 80 — ) x | | - —— — 
Newcastle- -on-Tyne Corporation * ( 5,04 5,051 154 384 6 March 150.334 55,474,122 5,579,119 108 |1093) 4,175 6°17 
Portsmouth Согрс ration „ (| 1,553 :82 249 29 ) Sept. 50| 47,651 „168,137 157 124 | 13:17 1,643 — 
Rochdale Corporation * 2 117 121 4 } March 116 925,281 127, 456 1:58 | 10°27 — 766 
Rothe rham Corpor: ation ........ - о ›] - — — | - — = 
* | | 
Salford Corpor: tion ве * 9 5,76 ) 2.77 tu 99 + 57,1f ; — — | — | — — 
Sheffield Corporation „ 8 4,477 — — — 554 } Mar, 2 16,209 | 56,812,099 | 4,926,085 |0804 |10:428| 7,510 | 70 
Southampton Corporation ...... * 9 iL 63 2 — 11 11 э 52 + 9,094,522 192 814 0°946 114360 3,760 ome 
&nnderland Corporation ........ 1,05 1.0 + 74) + 2, 18°48 | 177] „ 31] 59,930 | 13,987,121 | 1,270,957 | 103 |113 | 3,245 | 645 
Wallasey U. D. CCC 599 61| +2 105 1105 ‚ 517) 51,507 5,690,578 654,55) |1'52 |1147 | 2,981 | 697 
* Includes maintenance of permanen proportion of profits paid to the tramway companies for term of une lease. & Train mil 
b Per mile of single track. v o permanent way and x И including depreciation. мит companies for tarma of unezpired g 1903 А Half-year'e figures, 
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THE SPEED REGULATION OF THREE-PHASE 
MOTORS.* 


There are three principal methods of regulating three- 
phase motors: (1) by changing the number of гага. (2) 


from Generator 


Fic. 1. 


by inserting resistances in the rotor; (3) by emploving a 
number of motors arranged coaxially and wound with 
different numbers of poles. 


Fic. 2. 


Each of these methods may be carried out in various | at 400 volts. 


to change the poles in the ratio of 1: 2. The connections 
for this purpose are shown in Figs. 1 and 2 fora two to 
four pole arrangement. The writer recently constructed a 
ó-h.p. motor of this type having astator of 190mm. internal 
diameter and 355mm. external diameter, and а core length 
of 70mm. It was designed for 415 volts at 50 periods. 
The stator had 48 slots with 32 conductors in each, and 
the rotor had a four-pole short-circuited winding, with two 
bars in each of the 72 slots. The starting torque of such 
a motor is almost nil with the four-pole coupling. This 


100 % 


Pee TTT е 
БШШ neee 
a pue 


1 


90 
80 


Fie. 5. 


machine required 28 amperes at 410 volts in order to start 
licht, and took eight seconds to attain full speed. With 
the two-pole coupling, on the other hand, the starting 
torque is very good, the maximum torque obtained being 
equivalent to 6 h.p., and the current taken being 28 amperes. 


100 9% 
ГЫ i 


It is characteristic of all motors arranged 


ways. The earliest three-phase motors hadGramme-wound | for pole changing that a lower starting torque, output, 


em ` a 
ғ 


stators, and for these а simple switch is all that is necessary 


* Translation in abstract of an article by W. Burkard in Elektro- 
technische Zeitschrift for Aug. 27, 1903, 


efficiency, and power factor are obtained with the low than 
with the high speed coupling. On this account such motors 
have to be started with the high-speed connections when 
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any considerable starting torque is required, as for cranes or 
machine tools, and this is unsatisfactory, on account of the 
sudden shock to the machinery leading to such excessive 
currents as to often melt out the solder of the rotor con- 


Fie. 6. 


nections. When drum wound motors came into use, various 
modifications were patented to permit of coupling up to 
suit different numbers of poles, but all suffer more or less 
from the same disadvantages as the Gramme windings. 


— ͤ ꝓ—22UqGͤ 


though the carbon brushes glowed in this case, due to the 
excessive currents passing. 

The third method of speed regulation, by means of 
several motors mounted on the same shaft, was first 
employed in 1901 by Messrs. Wüst and Co. All the 
different elements of such a motor may be wound for the 
зате load, but each for a different number of poles; or, as 


н) vj 


ояу EHRT 
0-9 90 222227 Bh 
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3 
pole 3 H.P. 
Fic. 7. 
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is sometimes preferable, the higher speed elements may be 
designed for more power than the lower speed ones. The 
lowest speed element can, if desired, be wound for a very 
large starting torque. 


Should it be necessary to obtain a 
100 V, v. 960 Period 


80 
Ao ESI 
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T шиши 
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as ee 
A 
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02 0406 08 11214 16 18 2292426283 32 34 36 384H.P. 
R pole 3 Н.Р. 
Fre. 9. 


In order to avoid the excessive currents taken by motors 
with short-circuited rotors at starting, wound rotors with 
external resistances were introduced, and these permitted 
wide speéd regulation, though at the same time the 
efficiency and output fell off at the lower speeds, whilst 
the power factor remained fairly constant. Figs. 3 and 4 
show the connection between output, efficiency, and power 
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Fic. 8. 


factor, and between speod and efficiency, for а 4-h.p. 
standard three-phase motor regulated in this way. Аза 
further experiment the writer took readings of efficiency at 
various speeds, taking a constant power out of the machine, 
and obtained results similar to those shown in Fig. 4, 


considerable overload for a short time, as in the case of a 
steep gradient on a railway line or an excessive load on a 
crane, all the elements wound for different poles can be 
coupled in parallel, and in this way an output can be 


100 % 


400 V, v, 50 Period 


4 pole 3 H. P. 
Fic. 10. 


obtained which is at least as great as the sum of the 
powers of all the elements at a given speed (which is 
smaller than that corresponding to the largest number of 
poles). 
having three elements of 3 h.p. each, and wound for 


Fig. 5 showe a three-step motor of this type 


— — —- 


four, six, and eight poles respectively. Fig. 6 shows the 
standard four-pole stator winding, and Figs. 7, 8, and 9 
show the efficiency and power fastar for each element. 
The four-pole element has a starting torque corresponding 
to 2:9 h.p., the six-pole to 3 h. p., and the eight-pole to 
2 8 h.p. at 400 volta and 50 ~~. The winding of such a 
motor is simple, and at the same time there is always a 


100 e 
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ments in parallel. Figs. 13 and 14 give the winding and 
connections respectively for the above two-step motor. 
Since the changing over of a single element from one 
number of poles to another is open to the same objections 
as described at the beginning of this paper, a special switch, 
which also acte as the starting switch, is arranged to make 
each element at each speed start with its normal load, and 
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reserve of power in hand in case of accident to any one | the test results embodied in Figs. 9, 10, 11, and 12 were 
element, as the latter can be repaired whilst the motor | taken with this arrangement. | 
continues to work with the remaining elements. The above described motors have all been fitted with 
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With a two-step motor three speeds and various powers 
ean be obtained. А motor with, for instance, a four-pole 
element and an eight-pole one, each wound for 3 h.p., will 
run at 750 and 1,500 revolutions at 50 ~~. By changing 
the eight-pole winding over into a four-pole one, 6 h.p. can 
be obtained at 1,500 revolutions, and by coupling this 


eight-pole winding changed over to four poles in parallel 
with the four-pole element, 9 h.p. can be obtained at 1,500 
revolutions. By changing the four-pole winding into a 
two-pole one, 3,000 revolutions can be obtained. Fig. 10 
shows the efficiency and power factor of the four-pole 
element of such a 3-h.p. motor. Fig. 11 shows the same 
for the eight-pole winding changed over into four poles, 
and Fig. 12 shows the combined effect of these two arrange- 


| 
TEC 7 
| Bane 
es | -] 
1 — — 
nn | =. 
|| тре 
Hn) // 12 


10 11 12 13 14 15 16 H. 


Windia 


3 pole switch for 


parallel coupling 


UT 
Ta 


ыж ер Е 


reversing Switch 
change-over Switch 


WWW 


- ^ 


EEJ 


4 pole winding 


'" 4X N pole 
a 


Fic. 14. 


short-circuited rotors, but, of course, slip-ring rotors can 
also be employed. Fig. 15 shows a two-step 15-h.p. motor 
with four and eight pole elements, and Figs. 16 and 17 
give its test results. Figs. 18 and 19 show a four-step 
motor intended for driving a large lathe for locomotive 
axles in which speed cones were to be avoided. The 
elements are wound with two, four, six, and ten poles at 
500 volts 25 periods, and each element can develop 5 h p. 
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Such motors are, of course, more expensive and occupy 


tion of rotation and that of the other for the opposite 
‘more room than ordinary motors, but in certain applica- 


direction—the speed was 720 revolutions. 
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already employing these motors. In order that the addi-| With the 4 and 6 pole against the 8-pole $he motor 
tional weight which the extra rotors put upon the bearings | remained at rest. 
may not be harmful, the latter are made specially large. 

In conclusion, some experimental results obtained with 
a standard three-step 3-h.p. motor may be of interest. 
The clements were wound for four, six, and eight poles 
respectively at 410 volts 50 ~_. The speeds obtained 
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with the three clements at light load were 1,500, 1,000, 
and 720. 


With the 4 aud 6 pole elements in parallel ... 1,060 revs. 
„ 6and8 „ X уз m 790 ,, 
„ Aand8 „ " i a 770 , 
„ %,6, and 8 Е AY 820 „ Fic. 19. 
When the six-pole clement was opposed to the eight-pole | With the 6 and 8 pole against the 4-pole the 
one -=, the coupling of one being arranged for one direc- врева WAS dd 760 revs- 
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With the 4 апа 8 pole against the 6-pole the 
speed was 740 revs. 


By connecting the four and six pole elements together a 
maximum load of 7 h.p. at 930 revolutions was obtained ; 
the six and eight pole combination gave 8:7 h.p. at 690 
revolutions; the four and eight pole, 67 h.p. at 670 
revolutions; whilst all three elements together gave 
10°6 h.p. at 690 revolutions. 


TOTAL AND FREE ENERGY OF THE LEAD 
ACCUMULATOR.* 


BY R. A, LEHFELDT, MEMBER, 


In choosing a subject on which to address the openin 
meeting of the Faraday Society, it seemed to me I coul 
not do better than deal with some points in the theory of 
the accumulator. It is a subject in which technical and 
scientific interests are thoroughly combined, and it is, 
perhaps, not very generally known how completely electro- 
chemical theory has been found to harmonise with the 
experience of technicians, how satisfactorily it brings 
together many experimental facts, and how suggestive it 
is. I have little to say to-night that is new. What I aim 
at is to bring into as clear a light as possible one salient 
aspect of physics as applied to the lead accumulator of the 
technical electrician. The chemical reaction of the aecumu- 
lator I take to be 


4Pb + 3PbO, + H,SO,2>PbSO, + Н,О. 
(Read from left to right on discharge, from right to left on 
charge f) 


That this, on the whole, accords with the facts there can 
be no doubt. The evidence in favour of it—chemical, elec- 
trical, and thermodynamic—is a more than sufficient proof. 
It is quite possible that certain minor points are not explain- 
able without taking other actions into account. Elb's 
observations on plumbie sulphate, Pb(SO,),, seem to show 
that that substance plays an important part, at least in the 
formation of spongy lead. But it will not be necessary for 
my present purpose to pay attention to such possibilities. 
Taking the above equation to be correct, I wish to point 
out how the general laws of energy allow one to draw 
conclusions with regard to the E.M.F. of the cell in which 
the reaction takes place. 

For the purpose of analysing the transformations of 
energy involved, the reaction on discharge may be regarded 
as consisting of three parts: (а) from the electrolyte of 
the accumulator remove 1 mol. of sulphuric acid (H,SO,) ; 

b) cause this to react with the dry solids, Pb, and PbO, ; 
(o mix the mol. of water thus formed with the electro- 
lyte. Action (b) ie the same whatever the concentra- 
tien of the electrolyte may be; actions (а) and (c), on 
the other hand, involve that concentration. Accord- 
ingly, we may separate the energy, and, therefore, 
the E.M.F. of the reaction, into a fixed part, depending 
on (b), and a part varying with concentration, depending 
on (а) and (с). We have then to determine the energy 
changes involved in these processes; the method ie 
applicable to both the total and the free energy. It 
would be inappropriate to go at length into the distinction 
between these two quantities, yet І cannot help remarking 
that the distinction, which has. occupied physicists for a 
quarter of a century, is not generally enough noted even 
mow. And as the conception of free energy is the most 
important of all in physical chemistry, it can hardly be 
insisted on too much. It is, moreover, one of which it is 
very difficult to form апу mechanical image. When a 
chemical system suffers a transformation, such as that 
. involved in the action of the accumulator, it loses a certain 
amount (sometimes negative) of energy, and since all 
energy indiscriminately is capable of transformation into 
heat, it is only to perform the reaction in a calorimeter to 
find out how much. But all energy is not indiscriminately 
capable of doing work-—despite its name—and with 

* Paper read before the Faraday Society. 

[ I have written the above equation with the quantities required to 
convey our ‘‘faradav’’ of electricity (96,600 coulombs). This, І 


think, is a practice that eloctro-chemists might adopt generally with 
advantage, 
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a chemical change a certain amount of ability to do 
work is associated, this amount being distinct from 
the change in total energy. Moreover, it is not 
mechanical work merely that is in this position; 
many kinds of energy, perhaps all except heat, are 
freely interchangeable amongst themselves, and yet not - 
with heat. We have therefore to recognise two grades of 
availability in energy—not an indefinite gradation, which 
would perhaps be easier to understand, but two planes, so 
to say, a higher and a lower. With regard to the former, 
a chemical reaction has a certain energy value ; with regard 
to the latter, another energy value which may. be either 
greater or less than the first. The value on the higher 
plane—t.e., of chemical, electrical, mechanical actions—is 
called the free energy of the reaction; that on the lower 
plane—of thermal actions—the toal energy. And the 
total energy is conserved" in any case; the free energy 
is conserved if the action remains within the limits appro- 
priate to the higher plane. | 

(L) Total Energy.—There are many ways of expressing 
the composition of a sulphuric acid solution. It will be 
most convenient to choose the molecular fraction in the 
present instance — i. e., if с mols. of HSO, be mixed with 
l-z mols. of H,O, 2 is taken as the expression of the 
Strength of the acid. Аз an instarce of the meaning of 
this, I take an acid of ordinary strength, for which 
2= 0:05. This may be stated in various forms as follows: 


Molecular fractión.............. ... £ — 0:05 

Composition ........................ H,SO,.19H,0 
Percentage bv weight ............ 22 27 per cent. H,SO, 
Grammes HSO, рег litre......... 258 

Normality ........................... 5:26 equivalent per litre 
Прауда он 1:161 


Let x be the heat of reaction of the pure materials 
(process (b) above) for the quantities shown in the chemical 
equation, and let Q be the heat of formation of the dilute 
acid used as electrolyte рег mol.—i. e., Q is the heat evolved 
by mixing 2 H,SO, with (1—) H,O. 115 the example 
chosen, mixing 0:05 mol. or 4:9 grm. of strong sulpuric 
acid with 0 95 mol. or 17:1 grm. of water.] Q is found by 
experiment, and we have to express in terms of it the 
changes of total energy involved in (a) and (c). Suppose 
the reaction to proceed to an infinitesimal extent, so that 
d z mols. H,SO, are used up, and d mols. Н.О formed, 
for every mol. of electrolyte. Then the concentration which 
was formerly z has become z — dz. The heat evolved 
(negative in amount) in consequence of the removal of 
acid, and that (positive) due to addition of water to the 


electrolyte, are together expressed by — - dz. Hence in 


processes (а) and (c) the heat is — e and the total 


heat of reaction of the accumulator is expreseed by 


5 , 
dz 

This conclusion only in a less simple form, was, I think, 
first arrived at by Dolezalek, to whom the theory of the 
accumulator owes so much. Q has been determined hy 
J. Thomsen, Pickering, and others. I have taken Picker- 
ing’s numbers in the following calculations. When Q is 
plotted as a function of 2 the curve obtained is hardly 
regular enough to take differential coefficients off; I have 
therefore adopted the artifice of combining the graphical 
method with an empirical formula. Over the range 
required—:.e., from z=0 to 22 0:25—the curve is roughly 
parabolic. I therefore choose a parabolic formula convenient 
for calculation—not necessarily the nearest to the truth that 
can be found—and draw a curve showing the differences 
between this and the experimental data. 

Before giving the numbers it is necessary to remark on 
the unit used. Quantities of heat are properly expressed 
in joules—no electro-chemist, I hope, will use the 
unsystematic, inconstant, and unnecessary calorie. For 
electro-chemical purposes it'is desirable to express all 
heats of reaction per equivalent, and not as in thermo- 
chemistry, for molecular quantities ; but we may go a 
step further and divide the result by 96,600—the number 
of coulombs transported by an equivalent of matter. 


The result will be a number of volts corresponding to the 
heat of reaction, and one may be permitted the slight 
inaccuracy of saying, for brevity, the “heat of reaction in 
volts.” It must be remembered, of course, that the numbor 
of volts thus arrived at is not that actually given by the 
reaction, but that which would be given if all its energy 
were spent in producing current. 

With this explanation, then, I may say that the heat of 
formation of sulphuric acid solutions is roughly. 


Q—0:82— 1:2 22 volts. 


The deviations from this formula are too large to ascribe to 
errors of experiment; I have therefore plotted them ona 


large scale diagram. To determine — * I calculate from 


dz , 
the above formula 0:8 — 24 z, which forms the greater 
part, and get the small correction by tangents to the 


curve. "The results are given in the following table : 
dQ 
: dz 
(volts) 
Qo. еони 0:787 
0°0025 ..................... 07781 mE 
ш WCF 0-765 From Pickering's 
е. O'080 measurements, 
2 d „ 0-579 Temperature, 18deg. 
1 ын 0:557 
.. eins 0:440 
Б. orem 0:407 
0 tienes 0:540 
02D. ааа 0° 
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appears that this has been over-estimated : the true heat of 
reaction is probably less than even Streinitz s value. Taking 
the mean value of x and combining it with the tabulated 
values of - 

2 
what із shown in Fig. 1, Curve A. This is the total energy 
of the reaction : 

{РЬ + 5РЬО, + HSO. PSO, + HO 


expressed by its equivalent in volts for various strengths of 
acid. 


as the most trustworthy final resulte, we get 


Temp. 15°. 
2 Heat of reaction. ше x 
0*0025 1:923 0°781 | 2'7C4 Tscheltzow 
do. 1:879 do. |2660 Streinitz 
| : | 8 & — — 
| E „ 10 7 75 
| 1 1 ТЕ! 11 1 
001 |1881! 7 00200 1:901 0765 | 2:666 
д |2002; 32 0092 1:910 0˙680 2-590 
W 2097 +11 40032 2065 0 579 2-644 
à 2246 +6 0017 2-229 | 0-407 | 2-656 
р 2348 +4 [+0011 2337 | 0 253 | 2-590 
| Mean | 2:625 


} 


(II.) Free Energy.—The free energy of a reaction may be 
estimated in various ways, and two of them have actually 
been worked out for the accumulator. 


= t О Cenr 
log z P a enr) 


(i.) The first is to 


4—4- 4 


4— ¢- - +4-—_4+- - 4—3. 


These numbers give the variation of the total energy of 
reaction; but we have also to find x in order to know the 
total energy itself. Two methods are available. The heat of 
reaction has been found calorimetrically in the case of acid 
of strength 2 = 0:0025. Tscheltzow gives for the molecular 
quantities, 88,800 calories = 186,580 joules per equivalent, 
or 1:931 volts ; Streinitz, from a different series of reactions, 
86,800 ealories — 182,280 joules — 1 887 volts. Secondly, 

dE 
т) . 
for the heat of reaction, where Е = Е.М.Е., Т = absolute 
temperature, H = quantity of electricity. If we adopt the 
same mode of expression for the quantities of energy as 
before, H=1, and the “heat of reaction in volts” is given 


we may adopt the thermodynamic formula (E-T 


by E-T a merely. The degree of consistency between 


the data may bo judged by the following table, in which x 
is calculated by both methcds. 

The numbers in the last column should, of course, be 
constant ; they actually vary by 1 to 2 per cent. from the 
mean, which, considering the numbers and difficulty of 
measurements involved, is fairly satisfactory. x, as calcu- 
lated from the heat of reaction, is certainly too high, so it 


"| Ni | | | 
=: Hec = 1—M3—1- 


NN 
HHHH 


measure the E. M. F., B. For this multiplied by the quan- 
tity of electricity, F, flowing gives the electrical work done, 
E F; or, abbreviating as before, we may express the 
equivalent of the free energy by the voltage, E, merely. 
Herein lies the extreme importance of E. M. F. measure- 
ments in physical chemistry. (ii.) We may compare the 
free energy values in two solutions of different strength by 
studying a process of distillation. If two accumulators 
with electrolytes of different densities be put in opposition, 
the stronger will charge the weaker ; the total amount of 
Pb, of PbO,, and of PbSO, will be unchanged; but there 
will be less strong acid and more weak after the action is 
over. Now, just the same thing could be accomplished by 
distilling some water from the weak accumulator into the 
strong one, and some H,SO, from the strong into the weak. 
I need not go into details of the process, as these have 
been worked out by other writers; but it is clear that if 
we take E as the measure of the free energy of the accumu- 
lator reaction with acid of a certain standard density, we 
can find what it is for any other strength of acid in terms 
of vapour pressures. 

I have collected and recalulated the best data I can find 
as to these two methods, and the results are shown in the 
figure. Curve B gives direct measurements of E.M.F. The 
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other curve shows Dietericis measurements of vapour 


pressure at Odeg. But as the process of calculating electro- 
motive power from this is not a satisfactory one I have 
reversed it, and calculated the vapour pressure from the 
E M. F.; the results are shown by small crosses near the 
vapour-pressure curve. The vapour pressure for г = 0 05 
is assumed. It will be seen that the other points lie near 
the curve of observation, but the agreement leaves some- 
thing to be desired. The curve of free energy follows 
that of total energy in its general course. The difference 
between the two represents, as is well known, the “ latent 


heat” of the cell ; or, otherwise stated, the term Т = ; 6 
is consequently a measure of the temperature coefficient 
of the cell. This is positive over most of the range, but 
negative for very dilute acid, and zero for 2— 0-006. For 
that concentration alone the free energy is equal to the 
total energy. This point was determined by Dolezalek by 
direct experiment, as £-0:012. Неге, again, though the 
experiments support the theory in a general way, the agree- 
ment is not quite what might be hoped for if the constants 
of sulphuric acid solutions were systematically redeter- 
mined. 
APPENDIX. 

If © is the change of free energy corresponding to the 

reaction (in equivalents)— 
| _ $Pb+ 49PbO, + H,SO, = PbSO, + H,O, 

when undiluted H,SO, is used, and if w is the free energy 
of formation of the mixtures s H,SO,.(1—z) HO, then 
the change of free energy due to the above reaction when 
taking place in a solution of strength z is | 


The E.M.F., E, of an accumulator is, therefore, found by 
dividing this quantity by the faraday F (= 96,600 


coulombs)— or, Р 

1 w 

E=- JQ- ——|. 

F | d 4 (0 
Е may be found in terms of vapour pressures as 
follows: Give 1 mol. of mixture of strength z, and a 
small quantity d z mol. of H,SO,, mix these. and remove 
from the mixture d z mol. of H,O. We have then 
obtained 1 mol. of mixture of strength z + d z, or in 
chemical symbols— 


2 H,SO, . (1-2) H,O +d z H,SO, = (2+4 г) HSO. 
(1-:-d г) H,O +d z Н.О. 


The change of free energy in this reaction is, therefore, 
d w 


d 2 
removed reversibly by isothermal distillation. Let p, p be 
the vapour pressures of pure water and of water in the 
given mixtures respectively; Y P, the vapour pressures ef 
pure sulphuric acid and of sulphuric acid in the given 
mixture respectively ; R, the gas constant; T, absolute 


. Now, 


To evaluate it, suppose the acid added and water 


temperature. Then it is well known that 
d w | 
8 Tfi , Po. log. Lo 
. d*'w dlog,p d log. Р) 
кач Бес O66 e 

Hence ^ ^ KT {4E 2: (5) 
But in virtue of the thermodynamical relation 

DRE + (1-2) OR Pag (4) 


We may eliminate from (3) the vapour pressures of 
sulphuric acid, which are too small to measure, and obtain 
d?w RT d log. р 
d 2? & d z И 
dE КЕТ d loge р 
„ (5) 
"This equation may be made use of either to determine 
E from p, or p from E; but in practice, allowing for the 
difficulty of obtaining trustworthy empirical fotmul:e, it is 
the latter that is more satisfactory. For this purpose we 
may write 


or, from (1) 


above. 


751 


log, p= – F [#® а». 
ЕТ dz 
Direct evaluation of this integral involves the imprac- 
ticable process of obtaining differential coefficients of the 
observed E.M.F.’s. It is therefore necessary to integrate 


by parts " 
log, p — gal | Е-Е). 


The results given in the text and accompanying plates 
have been obtained graphicaly from data given b 
Dolezalek. They are given in terms of the cadmium cell 
as 1:0220 volt. I have therefore reduced them in accord- 
ance with more recent determinations of the standard cell 
as being 1:0187 volt. Thus reduced they are 


a E 2 E 
ix ee 1:881 356 узлере 2:096 
F 2:001| oͥorr . 2:245 


COST OF ELECTRIC LIGHT IN SMALL HOUSES. 
BY R. S. 


In many towns where an electric supply is available 
numbers of small houses are now being built which are 
wired for electric light instead of having gas-piping put 
in, and it may be of use to intending occupiers of such 
houses to know the actual yearly cost of electric lighting 
from the experience of one who has tried it. 

A year ог two ago the writer took an eight-roomed 
house in one of our Midland towns at a rent of £30. The 
house, which was а new one, was wired for electric light, 
and had no gas-piping laid on, so that the choice of 
illumination lay between electricity and oil. The following 
table gives the sizes of the rooms, number of lamps installed, 
and number actually used, and it will be seen that the 
total candle-power instaled is 152; but the maximum 
eandle-power of lamps alight at any one time would 
probably not exceed 100. The lamp in the scullery was 
found to be unnecessary, and was taken off, as the scullery 
was sufficiently illuminated by the kitchen lamp. 


| 
: Number and candle- power Number of lam 
Room. Bize, feet. of lamps installed. actually ud 
Dining | 13x13 three 16-c. p. lamps one, all evening 
Drawing ; 14x12 ditto one, occasionally 
Hall — one 8-с.р. lamp all evenibg 
Kitchen 18 x 12 ditto ditto 
Scullery 9x8 ditto removed 
lst bedroom | 18x13 one 8 c.p. lamp every night 
2nd ditto 14 x 12 ditto ditto 
3rd ditto | 12x10 ditto ' occasionally 
Landing — ditto ditto 
Bathroom 9x6 ditto ditto 
Attic — none — 


The current is supplied at a voltage of 200, and was 
charged for the first six months of the year under dis- 
cussion on a maximum demand system commencing at 
6d. per Board of Trade unit, and for the remaining six 
months at а flat rate of 54d. per Board of Trade unit. The 
average price for the year worked out to 5:544. per Board 
of Trade unit, and the number of units registered by the 
meter during the 12 months ending June 30, 1905, was 
193, the electric light bill for the same period being £4. 6s. 
The current is supplied by the Corporation, and no meter 
rent is charged. 

As the writers family retire to rest early, and are 
careful to switch off all lights when not required, the above 
number of units may be taken as the minimum required for 
the yearly lighting of a small villa such as the one described 
The author estimates the cost of electric lighting 
in his case at about 33 per cent. more than gas lighting, 
but in many towns the cost of current is less than in the 
case above. Of course, the cost of new lamps must be 
added to the electric light account, but this is not a large 
item. With lamps ccsting 9d. each, the author finds that 
those downstairs last nearly a year, and the bedroom lamps 
18 months or more, before they become too dim for use. 
He is now experimenting with 5-c.p. lamps in the hall and 
bedrooms, and finds that these give quite sufficient light in 
places where it is not required to write. 
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ELECTRIC AUTOMOBILE ACCUMULATOR CELLS | until only 0°50 volt was registered, and the cell was then 


FOR QUICK CHARGE RATES. 
BY E. KILBURN SCOTT, M. I. E.E., A.M I. C. E 


Much interest is being manifested at the present time in 

the question of accumulator cells for automobile work 
The tyre difficulty, which previously gave so much trouble. 
has apparently been overcome, and in the matter of 
motors and controllers the new electrical vehicles are 
practically perfect. It only requires a thoroughly satis- 
factory cell to place the electric automobile in front of 
every other for general convenience, ease of and quietness 
of running, and possibly also durability and cost of upkeep. 
The great desideratum of an automobile cell is a high charge 
rate, во that when making long journeys the car can run to 
any electrical stationand have the battery completely charged 
in, say, three-quarters of an hour. The ideal thing would 
be to drop half-a-crown ima slot and get juice forced into 
the cells whilst the driver is having a drink, but possibly 
this is asking too much at present ; it will no doubt come 
to something like that in time. 

Practically all cells at present on the market have the objec- 
tion that the plates buckle under a quick charge or discharge. 
Let us consider for a moment what are the mechanical 
reasons for a plate buckling. АП plates so far have con- 
sisted of a rectangular lead grid or plate, or else a rect- 
angular frame, as in the D.P. cell, with strips of sheet lead 
laid across. Now during charging, expansion of the active 
material takes place, and if the charge is too rapid such 
expansion is proportionately great. As the actual lead plate 
or frame does not expand so quickly as the active material, 
there is nothing for the latter to do but to bend out- 
wards, or, in other words, buckle. By a proper recognition 
of the simplest laws of mechanics it should be possible to 
design a plate in which the active material may expand 
and contract guite freely. Yet for some reason or other 
this has not been done. The situation, in fact, reminds 
the writer of the time when the diamond-frame safety bicycle 
was introduced, and those associated with its manufacture 
had not the engineering gumption to employ a cross-bar, 
and so change a redundant frame into two rigid triangles. 
A few minutes’ study of a five-barred gate would have 
shown the reason why. Accumulator manufacture appears 
to have been through much the same stage, for the designers 
have been so busy with chemical equations and methods of 
making lead porous, etc., that they omitted to look at the plate 
iteelf simply as a problem in mechanical design. The men 
in accumulator work, as in so many other branches of 
electrical activity, have, in fact, been too much the elec- 
trician and too little the engineer. 

The writer has had an opportunity recently of investi- 
gating two forms of cell which are about to be put on the 
market in which this buckling trouble is done away with. 
The first is the Elieson plate cell, and the second a solidly- 
built cell designed by Mr. Niblett. The Elieson plate is 
on the lines of the D.P., but the strips of lead are alter- 
nately straight and crimped. They are united together by 
a central core of lead, from each side of which the strips 
extend like the hairs from a feather. At the fop and 
bottom eross pieces of wood give support to the ribs or 
vanes. Ав the strips are only held at one end, the oxidised 
material is absolutely free to expand and contract, and 
consequently buckling is obviated. An Elieson cell con- 
taining three negatives and two positives, measuring gin. by 
5 zin. by ğin., and weighing 22}lb. complete with acid, is 
rated at 115 hours’ capacity on a five hours’ discharge rate. 
Such a cell was tested at the Reading electricity worke, 
with the following results: The cell being nearly fully 
charged, was discharged at a rate of 20 amperes down to a 
voltage (on load) of 1:50 volts. It was then completely 
charged in 75 minutes, commencing at a rate of about 120 
amperes and finishing at a rate of 45 amperes, the total 
charge being 110:69 ampere-hours. It was again discharged 
at the 20-ampere rate, and continued until the voltage 
dropped to 1:5, the total discharge capacity being in this 
case 101:66 ampere-hours, thus showing an ampere-hour 
efficiency of approximately 92 per cent., which, con- 
sidering the high rate of eae ie is remarkably good. 
The discharge was then continued at the 20-ampere rate 


short-circuited and left for 48 hours. A charge of 128 ampere- 
hours was again made in one hour, the rate for about 
20 minutes being nearly 150 amperes. An extra 40 ampere- 
hour charge was then made in one hour, and the cell left 
for four days. At the end of this time a discharge made 
at the high rate of 50 amperes for 11 hours, and for a 
further 45 minutes at lower rates, showed a capacity of 
106 ampere-hours, clearly demonstrating that no loss of 
capacity had been caused by the severe ill usage to which 
it had been subjected, the overcharge having been sufficient 
to reduce all the sulphating caused by the over-discharge, 
and to restore the cell to its normal condition. Sir W. H. 
Preece tested a similar five-plate cell, and found that it 
could easily absorb its charge in three-quarters of an hour, 
and this high rate of charge had no apparent deleterious 
effect on the cell, for the whole current consumption of the 
charge is so absorbed that there is, even after 250 amperes 
going in, no gas given off. 

The new Niblett cell is being made at Horton Kirby, 
Kent. It mainly consists of a lead-lined box, the lining 
forming one pole, a porous pot containing and being sur- 
rounded by active material, and a central solid rod 
of lead for the other pole. The distance between the 
rod and inside of the porous pot is about lin., whilst 
che space outside the porous pot to the lead lining varies 
from lin. at the shortest point to 2in. at the corners, due to 
the pot being round and the containing box square. The 
active material consists of alternate layers, each about Lin. 
thick, consisting of pieces of lead rendered flaky by being 
melted and dropped into water, and of pellets of litharge 
about Ain. diameter. These are pressed down fairly tigbt, 
first а layer of lead and then one of litharge, until tbe 
whole space, both inside and outside the porous pot, is 
quite full. The acid finds its way into the small spaces 
left between the pieces of lead and of the litharge, 
aud expansion is taken care of by these spaces. There 
is, of course, no question of any buckling in such 
a cell but unfortunately weight is against it, whilst the 
porous pot increases the internal resistance, and is, of 
course, liable to get cracked. At the same time this seems 
to be the only feasible way of taking а pasted cell without 
having the buckling trouble. The Crowdus plateis a pasted 
one, and has given some good resulte, yet the writer con- 
siders that paste is not really feasible for automobile work 
unless the material is packed in solid as in the Niblett cell. 
If a plate is employed at all, it seems to the writer that it 
must be of the Planté type, and, judging by the results 
obtained by Mr. Elieson, a Planté cell can be made to compete 
with the lightest form of pasted plate cell in the direction 
of capaeity in watt-hours per pound of weight. 


TURBINE-GENERATORS. 


The expiration of the original patents of the Hon. C. A. 
Parsons for steam-turbines is opening the market to a large 
number of firms who are taking up new ty of turbines. 
This in the long run must result in а largely extended use 
of these prime movers, Amongst the firms to embark on this 
kind of work are Messrs. Willans and Robinson, of Rugby. 
We understand that they are building for Messrs. R. and W. 
Watson, of Linwood, N.B., a steam-turbine which is to be 
capable of giving 1,000 kw. from a continuous - current 
generator on the shaft. The generator is to be built hy 
the British Schuckert Electric Company, and will give 4,000 
amperes at 250 volts. Instead of being one machine, it will 
consist really of two 500-kw. dynamos placed in tandem on the 
turbine shaft. In this connection it will be borne in mind 
that the design of turbine-driven alternators is a comparatively 
simple matter, but that the question of commutation renders 
the construction of large output, high-speed, direct-current 
dynamos by no means easy. After giving careful consideration 
to this point, the British Schuckert Company have guaranteed 
that these machines shall run sparklessly with fixed brushes ат 
all loads. Details of the machine we hope to give at а latec 
date. Another firm which has taken up the same class of work 
has found it necessary to add subsidiary poles over the arma- 
ture wouud with а few turns of wire carrying the main current, 
in order to get sparkless commutation under the above condi- 
tions. We believe, however, that the combination above 
referred to will be the largest direct-current turbine plant in 
the United Kingdom. 


\ 
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NOTES. 


Felling Trees by Electricity.—Our Continental 
exchanges state that successful experiments have been 
made in various forests in France in the felling of trees by 
electricity. A platinum wire is heated to a white heat by 
an electric current and used as а saw. In this manner the 
tree is cut through much easier and quicker than in the old 
way, no sawdust is produced, and the slight carbonisation 
which results acts as a preservative of the wood. The new 
method is said to require only one-eighth of the time 
consumed by the old sawing process. 


A New Telegram Code.—Messrs. W. Clowes and 
Sons announce the production of a new telegram code for 
use in cipher telegraphy. The work, of which Messrs. 
C. A. Moreing and Fredk. G. McCutcheon are the joint 
authors, is in three volumes. The aim has been to prepare 
& practically universal combination cipher code which shall 
facilitate and economise cable correspondence. . It is 
claimed for the new system that its use will effect an 
average saving of something like 65 per cent. over ordinary 
methods. The price of the complete work ie £21. 


The Metric System.—Since this question was 
discussed before the Institution of Electrical Engineers 
last session, it has been debated with more or less vigour 
in many another assembly in different parts of the country. 
We understand that a conference will be held in London 
at the end of the present month of representatives of local 
authorities who have come to a decision by resolution on 
the subject. The conference will be invited to appoint a 
representative deputation to meet the Board of Trade to 
discuss the question of the compulsory use of metric weighte 
and measures in this country. 

Vesuvian Electric Railway.— An electric railway 
has been built up Mount Vesuvius to act as a feeder to the 
existing cable railway. The line is nearly five miles in 
length, and is divided into three sections. The first and 
third sections are ordinary lines, on which self-propelled 
electric cars are run. The middle section differs from the 
other two in that it is a rack railway, on which the cars 
are pushed up by an electric locomotive. The cars accom- 
modate 24 passengers sitting. The journey up the mountain 
side is an exhilarating and enjoyable one, providing magnifi- 
cent views of the surrounding country. 

Brighton Municipal Telephones.—The extension 
of the Brighton Corporation telephone system to Burgess 
Hill was successfully inaugurated on Saturday afternoon. 
Congratulatory messages were exchanged between the 
Burgess Hill Urban Council offices and the Theatre Royal, 
Brighton, and also with London. The Corporation tele- 
phone exchange has now over 1,300 subscriptions, and new 
connections are being asked for at the rate of over 50 a 
fortnight. The ultimate success of the undertaking is 
looked upon locally as already assured. The Brighton 
system was recently described in this journal. 


Electric Lighting in Rome.—Many ancient and 
nistoric buildings are now losing some of their antiquity by 
the introduction of the electric light, whose subtle encroach- 
ments apparently no hand can stay. Among the latest to 
succumb to the anachronistic illumination of electricity is 
no less а venerable pile than St. Peter's in Rome. The 
installation has recently been compieted. Current is 
supplied at 2,000 volts alternating, and is reduced to а 
lower voltage by transformers situated in а chamber on 
the level of the main cornice round the dome. The 
interior lighting consists of 628 incandescent lamps of 


25 c.p, and a large number of others of 10 c.p. The total 


illumination at present is 14,000 с.р. The installation, 


E. Hospitalier, foreign member; 
Dispersion in Induction Motors, and its Influence on the 
Design of thése Machines," by Dr. Hans Behn-Eschenburg. 
Dec. 17—“ The City and South London Railway: Work- 
ing Resulte of the Three-Wire System applied to Traction, 
etc.,” by Mr. P. V. McMahon, member. 
is necessarily subject to alteration, but in its present form 
it will serve to indicate the nature of the subjects which 
are to be brought before the Institution for discussion 
up to Christmas. 


however, is capable of being increased to a maximum of 
80,000 c.p. An interesting feature of the work is that the 
high-frequency mains are two miles in length, while the 
copper wire used in the building iteelf extends to a total 
length of 15 miles. | 

Institution Provisional Arrangements.—aA pro- 
visional programme of papers proposed to be read before the 
Institution of Electrical Engineers in London up to the 
end of the current year, was announced at the opening 
meeting yesterday week. It is as follows: Nov. 26— 
“The Testing of Electric Generators by Air Calorimetry,” 


by Mr. R. Threlfall, F R.S., member; “ The Edison 
Accumulators for Automobiles,” by Mr. W. Hibbert, 


associate member. Dec. 10—“ The Ondograph,” by Mr. 


“On the Magnetio 


This programme 


Selective Wireless Telegraphy.—We understand 
that some important experiments are being carried out in 
the States with a system of wireless telegraphy devised by 
Mr. John Stone. The feature of the Stone system is that 


it is an attempt to secure selective signalling by the use 


of simple harmonic electrical oscillations. The practical 
application of the method was not easy, but the initial 
work of Mr. Stone has resulted in the construction of 
apparatus by which he is able to signal selectively across 
a difficult piece of country between Cambridge and Lynn, 
in Massachusetts, without being interfered with at all by 
other electrical disturbances. It is stated that the 
selectivity of the system can at present be controlled 
within 10 per cent., but this will, no doubt, be improved 
by further work. It is thought that once a selective 
system has been brought to a commercial point, it 
will not be difficult to secure secrecy aleo. The Stone 
system of wireless telegraphy is fully illustrated and 
described ia the issue of the New York Electrical World 
for Oct. 24. We have yet to learn that tuning gives 
secrecy. 
International Wireless Telegraphy.—An official 
note has been issued of the proceedings of the Berlin 
Conference on Wireless Telegraphy containing the text 
of the final protocol. As everyone knows, the conclusion 
arrived at by all the countries represented, with the excep- 
tion of England and Italy, was that an international con- 
vention should be drawn up binding all coast stations to 
receive and transmit messages from and to ships without 
distinction of the systems employed by the vessels, and 
fixing the basis on which the rates should be charged. It 
now transpires that the objection of the British delegates 
to any such agreement was based on the ground of the 
uncertain position of wireless telegraphy in Great Britain 
at the present time. On the other hand, Italy would not 
sign the protocol because of the clause binding the cun- 
tracting States to make public all technical information of 
a kind to facilitate communication with ships. The Italian 
Government, it will be recalled, in its agreements with 
Signor Marconi has agreed to keep secret all details of 
installations. We understand that it is proposed to hold 
another international conference on the subject next year. 
Electricity in Australasia —Electrical developments 
in our most southern colonies is not so rapid as we should 
like to see it. Recently published statistics show that the 
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total number of electric supply stations in Australasia has 


increased in the past 12 months by only two. The new 


stations are the municipal plant which has been laid down 


by Dunedin Corporation, New Zealand, and another at 
Devonport, in Tasmania. The total plant capacity has 
increased in the same period from 14,303 kw. (19,000 h.p.) 
to 16,877 kw. (22,500 h.p.) This does not include the 


extensive electric tramway power-houses of Sydney, 


Brisbane, Perth, Kalgoorlie, Auckland, and Hobart. 
modernisation of the systems in operation. 


_ single-phase, 2,000- volt, 100-cycle, to a three-phase, 
6,000-volt, 50-cycle system, with a four-wire, low. tension 
network. 


phase systems, and 17 direct-current systems. А large 
proportion of the low-tension networks are now operating 
on the three-wire system. Every effort is being made to 
standardise the low-pressure voltage to 110 or 220. 

Tunbridge Wells Telephones.—" The work of 
transferring the wires from the late Corporation system 
to that of the company has now been completed, and it is 
hoped that the subscribers are in consequence getting a 
more rapid service.” Thus the National Telephone Com- 
pany in their latest circular to the inhabitants of Tun- 
bridge Wells concerning the telephone system. The hope 
expressed therein, however, appears to be ill founded, for 
at the present time we hear of complaints which are being 
made by the subscribers against the inefficiency and slow 
working of the company’s undertaking in the town. An 
attempt is being made to throw the blame for this on the 
old municipal system, for, in the words of the circular, 
“during the recent continued wet weather, owing to the 
faulty construction of the late Corporation lines, their 
insulation has proved to be so defective that when con- 
nected to the company’s more sensitive system they have 
developed faults which have seriously interfered not only 
with their own working, but with that of the whole system.” 
This, of course, may be the ex parte statement of the company 
in want of an excuse. In any case this would not prevent 
the subscribers getting replies to their calla if there were 
proper attention at the exchange. It is useless at this 
time to throw discredit on the late municipal lines — 
which, by the way, the company were anxious enough to 
buy—and the subscribers at Tunbridge Wells are acting 
quite within their rights in insisting in their demands for a 
more efficient and expeditious service. 

Slaby-Arco Wireless Experiments.—In connection 
with the recent international conference on wireless tele- 
graphy at Berlin, a preliminary report of Prof. Slaby’s 
experiments has been presented to the council of the 
Jubilee Fund of German Industry, which granted that 
experimenter a subvention of £1,000 for continuing his 
researches. These experiments first dealt with the question 
as to the part played by the earth in connection with space 
telegraphy. By means of extensive zinc plates on the 
ground of his laboratory the author was able to construct 
a sort of artificial earth and to study the propagation of 
electric waves along the ground. He announced tho 
presence of stationary waves, giving evidence of the 
important róle played by the conductive surface of earth. 
The theory of closed sending apparatus was not so far able 
to account for the distance effects of such sender types. 
Prof. Slaby now succeeds in reducing these effects to the 
action of the upper harmonics, and in establishing a novel 
theory, the results of which are in а most satisfactory 


Of 
the 36 stations, 23 are privately owned and 13 are muni- 
cipally owned. Rapid progress is being made in the 
Sydney is 
introducing a new three-phase, four-wire, low-tension 
distribution, and Launceston is changing ‘over from а 


There are three three-phase systems, four 
combined alternating and direct current systems, 12 single- 


accord with experiments. The author further dealt with 
the design of instruments, enabling even unskilled persons 
to measure the wave-length of a transmitting apparatus. 
About а dozen different types have been experimentally 
studied and shown to be fully suitable. The author, we 
learn, is at the present engaged in studying new sender 
types, it being anticipated that a better method of tuning 
different stations will be derived from these experiments, 
which are shortly to be recorded in an extensive trehtise. 


Speed of Electric Tramcars.—Mr. R. Moffat Ford, 
who has at length succeeded in obtaining convictions 
against four drivers of electric tramcars in West London . 
for exceeding their legal speed limit of 10 miles an hour, 
writes us an explanatory letter of his action in the matter. 
He repudiates the suggestion of vindictiveness which has 
been thrown out against him, and declares his motive to 
have been to show in some practical fashion the absurdity 
of putting it in the hands of local authorities to enforce & 
speed limit of 10 miles an hour in the case of motorcars 
under the new Act. He wanted to show the public what 
а speed of 10 miles an hour really is, and in pursuit of his 
object he selected the popular electric tramcar for the 
“demonstration.” We do not know whether he succeeded 
in showing that a speed of 10 miles an hour is altogether 
too slow in these days of rapid transit, but in any event 
the question remains whether the end justified the means. 
But although Mr. Ford expressly repudiates any such 
motive as vindictiveness on his part, his letter leaves no 
doubt that he is incensed, to say the least, at the 
campaign of “ motor-catching” which, he says, has been 
indulged in for the past seven years by the police all over 
the country, although all element of danger has repeatedly 
been admitted to be absent. If the charge of vindictiveness 
may not be lightly laid against Mr. Ford, we should be 
inclined to conclude from this that he is at least a disciple 
of the retaliatory doctrine which His Majesty's Government 
is so anxious that the country should adopt in its future 
fiscal policy. 

New Books. Cylinder Oil and Cylinder Lubrication,” 
by Messrs. Henry M. Wells and Wm. Scott Taggart, 
M.I.Mech.E. Part I. (the Henry Wells Oil Company, Man- 
chester. 38. 6d.).— To all engineers who desire to gain a 
further knowledge of the complex subject, cylinder lubrisa- 
tion, we commend this book. Mr. Henry M. Wells, joint 
author with Mr. Wm. Scott Taggart, is a well-known 
cylinder oil specialist, and the value of the work is enhanced 
by an interesting introduction written by Prof. Hele-Shaw 
F.R.S. In this Prof. Hele-Shaw testifies to the great 
importance and, at the same time, the difficulty and 
complexity of the subject, and refers to some tests 
which the Henry Wells Oil Company have carried 
out, and from the results of which presumably the 
present issue has been compiled. These experiments are 
still proceeding, and from time to time the results will 
be published. The book treats of cylinder oil, its origin 
and production, and the processes through which the crude 
oil passes from the well to the finished product. A 
valuable feature is an analysis of numerous cylinder oils 
giving results hitherto unobtainable, and most of which 
were previously non-existent. Deductions from these 
analyses and a section dealing with some practical aspects 
of cylinder lubrication will be found to be among not the 
least interesting pages of the work. The book is illus- 
trated by drawings of the chief types of British, 
Continental, and American steam-engines, and shows also 
some examples of the most important types of cylinder 
lubricators. That the present methods of judging a 
lubricating oil by analysis and physical tests are very 
fallacious, if not foolish, is only one of the many useful 
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morals to be drawn from this interesting work.—The 
author of “ Tube, Train, Tram, and Car” (Geo. Routledge 
and Sons. 6s.) is Mr. Arthur H. Beavan, not Beaven, as 
previously stated. 

Photometric Tests of Nernst Lamps.—The fourth 
report of the N.E.L.A. Committee of America for investi- 
gating the photometry of arc lamps, etc., has recently 
been issued, and some valuable tests of Nernst 
lamps are recorded. The work has been carried out 
by Prof. C. D. Mathews at the Purdue University. The 
Nernst lamps experimented with were of the one, three, 
and six-glower types, equipped with shades and accessories 
as put upon the market by the manufacturers. The report 
calls attention to the need for constancy of voltage when 
operating Nernst lamps. Thus, a special test revealed the 
fact that near the working voltage 1 per cent. variation 
made a change of 14 per cent. in candle-power. With the 
lamps experimented with a constant current of 0'4 ampere 
per glower gave a most satisfactory result from a photo- 
metric standpoint. The report deals most fully with the 
distribution of light from the three types of lamps, and 
finally with the mean hemispherical and spherical candle- 
power. With clear globes the average watts per mean hemi- 
spherical candle-powers for the three types of lamps were as 
follows: with one glower, 2:31; with three glowers, 2°33 ; 
and with six glowers, 1:88. The mean spherical candle- 
power is, of course, less, and the watts expressed as per 
mean spherical candle-power with а clear globe of six 
glowers were 5:50. "These figures clearly show that the 
six-glower lamp is considerably more efficient than either 
the one or three glower. The reason for this would appear 
to be that with а number of glowers in close proximity 
mutual radiation allows them to operate at a higher 
temperature than would an isolated glower, with the same 
expenditure of energy. The result is an increase of light 
output, in spite of screening effects between different 
glowers. In a curve given in the report the Nernst lamp 
is compared with both alternating and direct current arcs. 
The difference in the polar diagram of candle-power is 
very considerable, and the result does not give much hope 
that the Nernst lamp will be able to replace the arc lamp 
of equal candle-power. 

Obituary.—It is with great regret we have to record 
the death of Mr. James Hookey, late engineer-in-chief at 
the General Post Office, which took place at his London 
residence on Saturday. Our readers will remember that 
Mr. Hookey retired from the responsible duties which 
attach to the office of head of the engineering department 
at St. Martin’s-leGrand only last year, when he was 
succeeded by Mr. John Gavey. His numerous friends in 
the profession we are sure will join with us in extending 
our deep sympathy with Mr. Hookey's family in their 
bereavement. Born at Bristol on Dec. 30, 1839, he was 
thus in his sixty-fourth year. At the age of 15, 
after being educated at Bath, Mr. Hookey commenced 
his professional career with the old Electric Tele- 
graph Company, in six years attaining to the position 
of engincering inspector and assistant superintendent 
of the company's West Midland section. A year later, 
in 1862, he was transferred to the London headquarters, 
serving as chief officer under the late Cromwell F. Varley 
and his successor, Mr. Richard S. Culley. Thus, at the 
early age of 22, he was called upon to fill one of the highest 
positions it was possible to reach in his profession in those 
days. When the telegraphs were taken over by the State, 
Mr. Hookey went to the Post Office, notwithstanding a 
tempting offer he received from one of the great railway 
companies as superintendent of its telegraph system. From 
1870 until 1882 he retained his position as chief officer, 


first under Mr. Culley, who also went to the Post Office, 
and afterwards under Mr. Graves, who succeeded Mr. 
Culley. In the latter year he was appointed principal 
technical officer under Mr. Graves and Mr. (now Sir) 
William Preece, these two gentlemen being respectively 
chief engineer and electrician. Ten years later he became 
assistant engineer-in-chief on the death of Mr. Graves, 
when the two offices were combined in Mr. Preece. On 
the retirement of Sir William Preece in 1899, Mr. Hookey 
was appointed engineer-in-chief, in which position he was 
succeeded by Mr. Gavey, as already stated, in 1902. 

Electrical Power in West Africa.—The use of 
electrical power in gold mining is a comparatively new 
applieation, and up to the present but few such installa. 
tions have been put into operation. 'The one notable instance 
of employing electricity for this purpose is, of course, at 
the Kolar goldfields, in the Mysore State of India, where 
the electric power is transmitted over a distance of 92 miles 
from the Cauvery Falls. А scheme which promises to be 
the parallel of this one both in importance and scope is now 
projected for the West Coast of Africa, better known as 
the Gold Coast. In the absence of coal or other suitable 
fuel it is recognised that if electric power is to be utilised, it 
must be generated by water power. It is therefore proposed to 
harness the River Tano, the second largest and longest river 
on the Gold Coast. The electric power produced would be 
used for hauling, pumping, and crushing as well as for 
operating light railways. Some particulars of the scheme 
appear in our contemporary West Africa. The Tano River, 
we are told, possesses a fall of over 75ft. within a distance 
of one mile, the largest fall being considerably over 40ft. in 
a distance of 100 yards, and competent mining engineers 
are convinced that what is practicable in India is practicable 
in West Africa. There is, of course, the question of the 
distance of transmission, but it is not thought likely to 
prove an obstacle to the adoption of the present scheme. 
From the Cauvery Falls to the Kolar mines is over 
92 miles, whereas the approximate distance from the Tano 
to the Tarkwa centre does not exceed 40 miles. At any 
rate it will be safe to place the total distance, including 
distributing lines, at about 60 miles, which in time could 
easily exceed 150 miles, sufficient to tap any of the colony's 
goldfields. The cost of a 5,000-h.p. transmission plant is 
roughly estimated at £140,000, the capital required for its 
erection at between £20 and £30 per effective horse-power, 
and the operating expenses, taking into consideration the 
local conditions, at £28,500. The output of such a plant 
operating on a mixed load 24 hours per diem for 300 days 
per annum would be, say, 21,480,000 kilowatt-hours per 
annum, which brings the net cost to less than 2d. per horse- 
power per hour. The writer says the cost of horse-power 
per annum of steam power generated by coal and wood fuel 
would in West Africa exceed £40. Therefore, in placing 
the average price of an electrical horse-power per annum 
at £25 for 5,000 h.p., the gross income would be £125,000, 
less working costs £50,000—total, £95,000 profit, or 25 per 
eent. on £300,000 nominal capital, with 6 per cent. per 
annum for the amortisation, which would allow the capital 
being paid off in 15 years. Over two dozen miner, it is 
said, are at least rapidly approaching to a stage when the 
necessity for a cheap power will become inevitable, and it 
is contended that if 20 odd companies are the only con- 
sumers available under the outlines of the scheme, they 
will benefit to an extent proportionately higher than the 
11 Kolar mines, which are expected to save well over. 
£50,000 in working expenses during the existence of their 
10 years’ contract. We gather from the article that a 
syndicate has been formed to develop the Tano River 
scheme. 
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A Graphic Recording Ammeter.—Before the 
American Institute of Electrical Engineers at the end of 
last month, Mr. A. H. Armstrong described in detail the 
construction of a graphic recording ammeter for use on 
electrical cars. It seems that a dynamometer construction 
is employed, in which the current to be measured is carried 
by the fixed element, and the moving element carries a 
constant current supplied preferably by a small storage 
battery. The moving coil is a small rectangle made up of 
several turns of wire, surrounding an iron core of cylindrical 
shape, carrying about one ampere. This coil and core are 
enclosed in the fixed coils. The moving coil is suspended 
by a control spring, and held in position by this spring at 
the top and by a small steel shaft at the bottom. The 
buttom bearing is so made that when in use the moving 
system hangs freely from the control spring, but its vertical 
motion is so limited that any excessive vibration cannot 
damage the instrument. Current is led into and out of 
the moving coil by two spiral conductors of negligible 
elasticity in comparison with the control spring. The 
latter is adjustable by changing its length. The ampere- 
turns in the fixed coil of the ammeter are about 2,400, the 
ampere-turns in the moving coil about 80, and by tbis com- 
bination a torque at the end of the scale of about 200 
gramme-centimetres is secured. This is from 80 to 200 times 
the torque usually employed in measuring instruments in 
which the indications of a pointer on a scale are observed, 
and from 3 to 15 times that employed in the usual 
integrating or curve-drawing instruments. With this high 
torque the friction due to tbe pen moving over the paper 
is practically negligible. The pen used consists of a 
capillary tube supplied by a siphon filled from an ink 
reservoir carried some distance from the recording point 
toward the axis of the instrument. In testing with such 
instruments it is usual to employ at least two, an ammeter 
and a voltmeter, and in order that the line can be 
accurately marked on the paper a time-marking clock is 
employed. It is thus possible to obtain simultaneous 
readings by the instruments placed upon different cars in 
а train, a valuable feature where the different cars are each 
equipped with their own motive power. The recording 
instrument in this service is estimated to replace the 
labours of several men required by the old method of 
two-second readings, and gives results of greater accuracy. 
The following general data with which the author con- 
cludes the paper are of considerable interest: Length, 
ó2jin.; width, 153in.; height, 11]in.; approximate weight, 
100lb.; torque of ammeter, 210 gramme-centimetres (full 
scale 24deg.); torque of voltmeter, 200 gramme-centi- 
metres; period, 0:33 second for complete cycle; ampere- 
turns in fixed coil of ammeter, 2,400; ampere-turns in 
fixed coil of voltmeter, 950; ampere-turns in moving coil 
of ammeter, 80; ampere-turns in moving coil of voltmeter, 
189 ; watts consumed in moving coil of ammeter, 1; watts 
consumed in moving coil of voltmeter, 3:5; watts consumed 
in fixed coil of ammeter, 130; watts consumed in fixed coil 
of voltmeter, 33. 


Electric Haulage on Canals.—What is practically 
the first example in America of employing electric haulage 
on canals has recently been put into operation in the case 
of the Miami and Erie Canal in Ohio. The total length of 
this waterway is 244 miles, and runs between Cincinnati 
and Toledo. The first section to be put into operation by 
electrical methods is that between Cincinnati and Dayton, 
a distance of about 68 miles. An excellent illustrated 
description of the installation is given in the current 
number of the Street Ruilway Journal by Mr. Chas. W. 
Ricker, from which we are able to gather the following 
main details. The work is of peculiar interest, both as 


constituting the first attempt at mechanical canal haulage 
in the States, and as the first serious application of three- 
phase traction motors on that side of the water. Briefly, 
the plan of operation is the haulage of tows of eight 
or ten canal boats by a locomotive running on a track 
beside the canal. So far this is in accordance with 
the present Continental practice. The locomotive, how- 
ever, in this case uses three-phase motors, and takes 
current from a pair of trolley wires at high voltage, which 
is reduced by transformers on the locomotive itself. The 
transmission of power is necessarily over a long stretch, 
having regard to the length of the canal, and everything 
pointed to the use of high-voltage working conductors fed 
by a relatively small number of sub-stations, and feeding 
in their turn alternating-current motors upon the loco- 
motives. Power for the section now in operation is taken 
from the lines of the Cincinnati Gas and Electric Company 
as a matter of convenience. The power, as 4,200-volt, 
60-cycle, three phase current, is received in a motor-gene- 
rator station, which cbanges the frequency to 25, and 


separates the haulage system from the local lighting and 


power system. Part of tbe output, at 390 volts, feeds 
directly the first section of working conductors. The 
remainder is stepped up to 33,000 volts, and transmitted 
along tbe canal bank. At four sub-stations transformers 
receive the 33,000-volt current and deliver it to the work- 
ing conductors at 1,170 volts. The locomotive receives the 
current and transforms it to 390 volts for use in the 
motors. The principal interest in the system centres in the 
locomotive itself. This is of the compact type designed for 
mining work and weighs 55,000lb. It has four 33in. 
wheels mounted on 6in. axles with 5in. journals, and to 
each axle is geared with a double-speed reduction an 80-h.p. 
three-phase induction motor. The two motors are normally 
operated in tandem. The primary winding of the first motor 
is connected to the transformer secondaries, its secondary 
winding to the primary of the second motor, and the 
armature of this last is closed tbrough a controller and a 
set of iron grid resistances. This controller serves for 
reversal and speed variation when required, although the 
motors in tandem are designed to give the 3 m.p.h. to 
which the speed is at present limited by statute. In this 
normal operation the motors give 40 h.p. each, and a 
horizontal effort with 25 per cent. coefficient of adhesion of 
9,600lb. In view of the exceptionally large weight of the 
locomotive, specially heavy rails are used in the construc- 
tion of the track, which, of course, is also of special 
design. Electric traction on canals has been proved on 
the Continent to be both feasible and practical, but it 
would be well to wait for authoritative figures of operation 
before the failure or success of the special system in question 
is discussed. 


Institution of Electrical Engineers.—The attend- 
ance at the opening meeting of the new session of the 
Institution of Electrical Engineers on the night of the 12th 
inst. was quite worthy the occasion. Mr. Robert Kaye 
Gray, the president, was to deliver his inaugural address, 
and in anticipation of what was to be expected from an 
engineer of Mr. Gray's wide reputation and high status in 
the profession, the members came in their hundreds, во that 
every seat in the commodious lecture theatre at the Institu- 
tion of Civil Engineers was occupied shortly after 8 o'clock. 
Mr. James Swinburne, the late president, sat on the left of 
Mr. Gray, and there were also present, among others, Sir 
Henry Mance, Profs. Ayrton, Perry, J. Grylls Adams, and 
S. P. Thompson, Mr. J. Gavey, Mr. Alex. Siemens, and 
Mr. J. W. Swan. The address which Mr. Gray delivered 
will long be remembered by the members for the masterly 
way in which it reviewed and described the progress 
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in the numerous fields of electrical engineering as 
they exist to-day, including electric lighting, electric 
traction, transmission of power, submarine and over- 
land telegraphy, and electro-chemistry, but for nothing 
во much as the advice it contained for the future 
welfare of the Institution. Mr. Gray’s references 
to a “temple of engineering” at Westminster were 
enthusiastically welcomed by the meeting, and the absorb- 
ing interest with which this question of providing a 
permanent home for the Institution is being met was well 
reflected in the later speeches of Prof. Ayrton and Mr. 
Gavey. The suggestion thrown out by Mr. Gray in favour 
of establishing a London Section" on the same lines as 
the provincial local sections as distinguished from the 
parent body, and the reasons which he gave for advocating 
such a proposal, will be read with interest by those who 
were unable to attend the meeting. In accordance with 
eustom, before Mr. Gray delivered his address the prizes 
and premiums awarded for papers read last session were 
distributed by Mr. Swinburne, under whose régime they 
were mostly gained. To Prof. Ayrton—lately returned 
from his tour in America as a member of the Education 
Committee—was assigned the pleasant duty of proposing 
& hearty vote of thanks to the President. He remarked 
that while singing the praises of electricity in this 
country, Mr. Gray had warned them that they ought 
toimprove. They all joined with their President in his 
wish that Westminster might see the rising of a temple of 
engineering, but he feared that the history of that project 
would be the history of so many others. England 
organised the idea, America adopted and developed it, 
and then later on England reimported it. More than 
20 years ago Sir Wm. Siemens proposed that there should 
be such a temple of engineering, and he was generous 
enough to offer to start the subscription list with a sum of 
£10,000. In New York, mainly through the generosity of 
Mr. Carnegie, there was to be provided a great hall for the 
use of four large engineering societies, and the land and 
money had already been provided. He supposed that later 
on England would import this idea with the privilege of 
paying a duty under the Chamberlain protection tariff. 
The reference of the President to submarine telegraphy 


was to him pathetic, for it brought back the image of | 


many a past president, now dead, sitting in the chair— 
men who made England distinctly first in the manufacture 
and laying of submarine cables, and in which, thanks to such 
men as their President, this country was still first. He 
asked the meeting to extend to their President its best thanks 
for the instructive, interesting, and even amusing address 
he had given them. Mr. J. Gavey, in seconding the vote, 
recalled the time when the Institution was essentially a 
telegraph society, and when the electrical iudustry was 
practically comprised in the word telegraphy. Seeing that 
their President was one of the pioneers of submarine tele- 
graphy, it was with the very greatest pleasure that they 
saw him occupying the presidential chair that night, and it 
was with the utmost pleasure that he seconded the resolu- 
tion. Needless to say, it was carried by acclamation, and 
the President having briefly returned thanke, the meeting 
broke up. 


City and Guilds Institute.—A very interesting, but 
in some respects disappointing, volume is the report just 
issued on the work of the department of technology of the 
City and Guilds of London Institute for the session 1902-3. 
It is signed by Mr. Wm. Bousfield, chairman of the 
Technology Committee, and Mr. Philip Magnus, the super- 
intendent of the department, and provides an excellent 
insight into the progress which is being made in the 
teaching of technological subjects in London. In point of 


numbers a substantial advance is shown. The number of 
registered classes in technology has increased from 2,320 
last year to 2,789 this year, and the number of students 
from 56,189 to 38,638. Glancing through the report our 
attention is arrested by the following sentence: ‘‘The large 
percentage of failures in all the preliminary examinations is 
an indication of the unprepared condition of the candidates 
on commencing their technological instruction.” The 
unpreparedness of the students appears to lie thiefly in 
their inability to reduce their knowledge to expression, 
which seems to indicate that the standard of mental 
training in the preliminary schools is not a high one. It 
is obvious that students whose elementary education is 
defective cannot be expected to benefit by higher instruc- 
tion in mathematics, science, or technical subjects. Passing. 
on we come to the programme arranged for the present 
session, and find that in telegraphy and telephony and 
electric light and power the syllabuses have been revised, in 
order, presumably, to keep pace with the times. Further; 
the former syllabus of examination in electro-plating and 
deposition has been replaced by an extended syllabus 
covering electro-metallurgy, including electrolytic refining, 
electric smelting, and electro-plating. After the general 
report are given a number of tables of statistics, followed by 
a collection of extracts from some of the examiners’ reports 
on the results of the last examinations. With regard 
to telegraphy and telephony, the rather laconic remark 
at the end of the report is that “ оп the whole the 
standard of work is about the average.” This, however, 
cannot be regarded asa very satisfactory state of things 
in view of what the examiner has to say about the general 
capabilities of the students. Even the best informed of 
the candidates, it seems, can rarely deal satisfactorily with 
more than six of the eight selected questions, and very 
simple calculations are quite beyond the capacity of the 
average student. Generally speaking, even the most simple 
questions are very feebly dealt with, and the examiner 
notes with dissatisfaction that, as a rule, the honours candi- 
dates are little, if at all, in advance of the ordinary in the 
quality of their work. In electric lighting and transmission 
of power there has been an increase in the number of 
candidates, especially in wiremen’s work, where the increase 
is nearly 80 per cent. The examiner reveals a more satis- 
factory state of things in regard to this subject than in 
telegraphy. Some of the papers at the last examination 
were exceptionally well done. A marked difference was 
noticeable, however, between the answers to questions 
relating to direct currents and those dealing with alter- 
nating currents, the answers to the former being very 
much better than to the latter. Inthe honours grade none 
of the papers sent in were sufficiently meritorious to 
warrant the recommendation of any first prizes. The 
average quality of the wiremen’s work was not so good as 
last year, less skill being shown in making metal joints, etc. 
Insufficient attention was paid to effective insulation in the 
majority of cases, many of the candidates using prepared 
tape as an insulator instead of as a mechanical protection 
only. The chief defects in the work may be enumerated 
as follows : tape left on original rubber between metal and 
braiding, length of original rubber betweon metal and 
braiding insufficient, new rubber not extended far enough 
over original rubber, too much solution used, want of 
cleanliness, original rubber cut through in removing 
braiding, etc. As regards electro-plating and deposition 
the work at this year’s examinations was inferior to that 
done last year; there was no pre-eminently good paper in 
either grade, and the average was anything but satisfactory. 
This result is all the more disappointing after the very 
marked improvement shown in the papers submitted by 
candidates last year, | | 
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ISLE OF THANET ELECTRIC TRAMWAYS AND 
LIGHTING COMPANY. 
BY B. PONTIFEX. 


The Isle of Thanet tramways form an excellent illustra- 
tion of the best sphere of usefulness for а service operated 
by one controlling authority. There are several boroughs 
in the island, but none of them is sufficiently powerful to 
absorb the remainder and provide municipal control for 
any common scheme, which is, consequently, best carried 
out by an independent company. For example, at present 
three boroughs, together with some outlying parishes, are 
traversed by the tramlines. What confusion and incon- 
venienoe would be caused if, supposing the lines were run 
by the separate borough councils, one of those councils 
withdrew its portion of the route from service during the 


At present the tram route extends from Garlinge, a short. 
distance from Westgate, through Margate, along the веа- 
front to Cliftonville, thence to St. Peter's (where the power 
station has been built) passing on through Broadstairs 
to the sea-front at Ramsgate. After passing Ramsgate 
Harbour the line turns sharply to the right to the present 
terminus at the S.E.R. Station. "There is also a loop line 
at Broadstairs, which passes under the railway to the sea- 
front and rejoins the main route at Dumpton. The con- 
struction of this loop line necessitated the building of a 
new railway bridge without interrupting traffio, and lower- 
ing the roadway to enable the cars to clear the bridge 
with safety to outside passengers. The lines, as a whole, 
are fairly level, but what gradients there are make up 
for this by their steepness, as there are a few of 1 in 
18, and also a length of 100ft. of 1 in 11, which is the 


winter season, when traffic is barely sufficient to clear | maximum (quite enougb, too!). The curves generally are 


running expenses? This is quite apart from any con- 
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sideration of economy in the cost of generating power for 
the line, which naturally works out more cheaply with one 
big station than with three small ones. 

he company operating this light railway was formed 
by Mr. W. M. Murphy, to whom the Commissioners of 
Light Railways granted an order in December, 1897, which 
was confirmed by the Board of Trade in August, 1898. 
The local authorities concerned have the right to purchase 
the undertaking after a period of 42 years, but compulsory 
acquisition cannot be enforced unless two-thirds of the 
Councils of Ramsgate, Margate, and Broadstairs agree to 
the terms of sale. The local improvements which have 
been carried out by the company include over three miles 
of new road, while nearly another two miles of highway 
have bad to be reconstructed, with the result that large 
areas of new land along the Foreland cliffs has been made 
available for building purposes and are being rapidly 
occupied. The consulting engineers for the scheme were 
Messrs. Kincaid, Waller, and Manville for the construction 
work, and Н. F. Parshall, Esq., for the electrical equipment. 
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Map of the Isle of Thanet Tramways and Lighting Area. 
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of these being 40ft. An awkward feature with the narrow 
gauge in use (3ft. 6in.) is the extreme amount of “ over- 
bang” of the car bodies when rounding curves, which has 
caused much trouble with new drivers when the streets are 
crowded with other traffic in the summer. 

Since the line serves a district which relies entirely on 
“holiday” attractions, there is naturally an enormous 
difference between the summer and winter costs and 
revenue; in winter 14 cars run with 15 minutes interval, 
but in summer a service of 56 cars is maintained. The 
results are shown by the following table of costs : 


Expenses per Oar Mile, in Pence. 
Winter, 1902-3. Summer, 1905. Average. 
2: 1°35 1° 


rr. Ri DIR ыз I1öͤĩð ĩðt· 190 oue 15 
Maintenance ..................... 1100 DOT ĩ 0 91 
Fife e ERNA 2 V EE 220 usos 2:23 
General and management ...... 9750 9 29 0:52 

Total ааа 5355. ешм: 4:51 ......... 5°41 


From April 4, 1901, to Sept. 30, 1902, which completed 
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the first 18 months of working, the following results were | the other at Margate, an arrangement which is enforced 


obtained : 

Traffic.—Miles run . ... .. . . . 1,324 790 

Seng m 7,600, 
Uniti Used... o ĩðͤ v ĩͤͤ Оаа ГЫЗ 2,008,208 
Frpenses.— General .............................. £20,689 8 8 
„ да ЫЕ. A нын 10,680 8 4 
Maintenance ................................. 5,019 2 8 
Receipts. —Traffic ...... ......................... 60,298 19 5 
, 128 19 5 


A General View of the Isle of Thanet Power Stat ion and Car Sheds. 


Extensions of the line are contemplated through West- 
gate to Birchington, while the lighting of these towns has 
also been undertaken. At present the electric lighting 
provisional orders for Margate and Broadstairs have been 
taken over, and supply is being given in these towns from 
sub- stations described below as fast as the necessary 
mains can be laid, while 25 arc lamps are supplied in 
Broadatairs for public street-lighting. 
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both by the length of track and by the existence of electric 
lighting orders. The generating plant consists of two 
200-kw. direct-current generators and two 300-kw. three- 
phase alternating-current 5 two Tudor batteries, 
and a rotary converter. The sub-station plant consists of 


100-kw. rotaries with static transformers, and Margate sub- 
station also has a Tudor battery. 

The generating station is built of yellow brick, made 
locally, and the fo 


iler and engine houses are each 134ft. 
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by 50. iu area. There is a coal store, 20ft. in width, 
along the back of tbe boiler-house, where the private. 
siding is brought up so that coal can be discharged from. 
the trucks straight into the store. In the boiler-house are 
four Babcock and Wilcox water-tube boilers, arranged two 
in a battery, with space to instal four more; they are 
worked at 160lb. per square incb, and have each 3,140 
square feet heating surface. They are hand-fired—in fact, 
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General Plan of 
the Power Station. Car Depot, and Yard. 
isle of Thanet Electric Light Railways 
at St Peters, 
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Power-House.—This is placed near the middle of the line 
in the parish of St. Peter's, Broadstairs, and is connected 
with the Chatham and Dover Railway by a private siding, 
bat, as an alternative, a track has been laid on the quay at 
Ramsgate Harbour, and material and supplies can be 
brought over the company’s own line from ship to the 
power-house—a rod in pickle which should ensure prompt 
delivery even from our old friend the Chatham and Dover 
Railway. The track is fed directly from the generatin 
atation and from two sub-stations, one at Ramagate and 


there is no mechanical coal-handling anywhere in the 
power station. The feed piping is duplicate’ throughout, 
while the steam-pipes are laid on the single header system 
with section stop-valves. All expansion is taken up by 


large U-bends. The pipes are of lap-welded mild steel, 


with flanges screwed on to the ends, which are afterwards 
expanded. There is an economiser of 240 tubes in two 
sections, made by the Claycross Company, with scrapers 
driven by belt from a small engine. The chimney shaft is 
162ft. high with 8ft. 6in. internal diameter. | 


lim, 


"60 THE ELECTRICAL ENGINEER, NOVEMBER 20, 1908 


cent. from normal, consequently the flywheels are heavier 
than usual. Direct-coupled to each engine is a British 
Thomson-Houston three-phase generator with stationary 
armature, the fields being excited from the 500-volt 


The pump-room contains two Blake-Knowles vertical, 
duplex, ram feed pumps, capable of delivering 4,000 gallons 
of water per hour with a piston speed of 50ft. per minute. 
Railton and Campbell filters are installed to deal with 


impurities in the feed water—mostly oil when the hot-well 
is in use. The feed water is taken from a storage tank 
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Cross Section of Engine, Boiler. and Pump Rooms, Showing General Arrangement of Pipes. 


outside tke boiler-house, which is supplied from a well 
180ft. deep by a Worthington deep-well steam-pump with 
a total lift of 150ft. The same pump supplies the making 
up water for the condensing system. Since the water 
comes from the chalk, a water softener is a necessity, and 
one has been erected by the Desrumaux Water Softener 
and Purifier, Limited, of Bradford, to deal with this. In 


2,500 volts, and have 20 poles, which at normal speed 
gives a frequency of 50 cycles per second. There are 
also two single-crank, tandem, compound, horizontal Allis 
engines of 320 i.h.p, running at a normal speed of 
135 revolutions per minute under 150lb. pressure. The 
cylinders are 14in. and 28in. with a 30in. stroke, and the 
intermediate receivers are jacketed with live steam at 


The Boiler House, showiug large Binds fur Connecting the Boilers to the Steum- Pipe System. 


emergency there is an alternative supply from the water 
company's mains. 

In the engine-room there are two three-crank tandem 
compound vertical enclosed engines by Messrs. Belliss and 
Morcom, running at 300 revolutions per minute, with a 
steam pressure of 150lb. per square inch. It was laid 
down that the speed should not vary more than 1} per 


boiler pressure. An expansion governor is fitted which 
regulates tbe cut-off in both high and low pressure 
cylinders. The valve gear is the Reynolds-Corliss pattern 
with vacuum  dashpots. These engines are allowed 
24 per cent. speed variation; while the more powerful 
British engines are only allowed 14 per cent. The 
direct-current generators coupled to these are by the 


Iron collector rings and carbon 
The machines develop 300 kw. at 
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General Electric Company, U.S.A., and are designed to 
work as shunt machines on the lighting circuit and com- 
pound wound on tram work. The output of each is 200 kw. 
at 500 volts at normal speed; they are six-pole machines 
with drum armatures. 

The condenser plant consists ef three Wheeler standard 
pattern surface condensers, with compound steam circulating 
and air pumps mounted under the condensers, which have 
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Plan and Elevation of the Pump Room. 


each 1,500 square feet cooling surface. There is also one 
of their cooling towers fitted with two sets of fans, each 
driven by a motor in the engine-room. 

There is one 100-kw. rotary converter with three static 
transformers and regulator for use, in conjunction with the 
batteries, on the Broadstairs lighting, which is supplied 
from the power-house. 

The battery consists of two sets of 265 Tudor cells with 
a capacity of 280 ampere-hours, if discharged to a 
minimum voltage of 490 with a maximum discharge rate 
of 72 amperes. The maximum charge rate is 40 amperes. 
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They are of the central-station type, L A pattern, in lead 


boxes, nine plates in а cell. These batteries are charged 
by the aid of positive boosters. 


"The switchboard, of enamelled slate, is carried on a 


gallery at the end of the engine- room. It is divided into 


sections for the high-tension three-phase current, traction 
circuits, and lighting and battery circuits. There are 
separate panels for each generator, the boosters, balancer, 
and high and low tension feeders. The high-tension 
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Samedi 


switches are of British Thomson-Houston long-break 


pattern, and there are also some of their oil-break switches 


fitted, one in particular being arranged to separate the high- 


tension 'bus bars so that Margate and Ramsgate sub-stations 
can be fed from separate generators. 
The high-pressure three-core, paper-insulated cables run 


each way, two to Margate and two to Ramsgate to supply 


the sub-stations. "They are laid solid, апа are manufactured 
by the British Insulated Wire Company. The cross-section 


is 05 square inch. The traction feeder cables are supplied 
by the same firm and are laid in the same way. These are 
2 square inch in section, and are laid in either direction 
from the power-house to within about half a mile from the 
termini. 
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in cas a tae 6” E 
Section of Girder Rail (83 lb. per yard) 


The lightin cables are triple-concentric supplied by 
Callenders Cable Company and are laid solid; the feeders 
are ‘5 square inch and distributors ‘1 square inch section. 
These are laid in Margate and Broadstairs only, since 
electric lighting has not yet been developed in other parts 
of the district. The three-wire system is in use with 480 
volts across the outers. 

Sub-Stations.—At Margate sub-station there are two 
100-kw. eight-pole rotary converters by the British 
Thomson-Houston Company, with room for two more. 
These machines are supplied with low-tension alternating 
current at 310 volts from oil-cooled static transformers, 
and in their turn supply at 500 volts to the traction 
feeders or lighting switchboard as required. There is 
accommodation for six more atatic transformers when the 
extra rotaries are put in position. Automatic regulators 
worked by small three-phase motors are in use for keeping 
the alternating-current pressure constant, but the motors 
have been removed and hand-gear substituted, not because 
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they failed, but because they were too sensitive. The 
lighting board is separated from the traction board entirely, 
and it will be worth while to study the booster connections 
on the switchboard diagram because the booster is reversible, 
and if necessary all the cells can be discharged with the 
booster working against them to keep the voltage at the 
declared pressure at consumers’ terminals. The battery 
regulating switches are of the screw type worked by hand. 

The battery is of the same pattern as those at the power- 
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house, but with a eapacity of 420 ampere-hours with a 
maximum discharge of 108 amperes. At Ramsgate sub- 
station there are three 100-kw. rotary converters with nine 
static transformers, all of the same size and pattern as the 
ee machines, but there is no lighting load and no 

t . 
Permanent Way.—There are 10 miles of double track 
and one mile of single. The gauge is ft. біп. laid with 
girder rails which weigh 831b. per yard. They were 
supplied by the Lorain Steel Company in 30ft. lengths ; 
the groove is l% in. wide and lin. deep, while the rail is 
6$in. deep with а біп. base. The fishplates are of the 
usual pattern, and the bolts are held by Helicoid lock-nuts, 
which are reported to be holding well against vibration and 
jars. Through the towns the track is paved with jarrah 
laid on бїп. of cement concrete extending 18in. each side 
of the track. Between towns macadam is used between 
the rails, which have granite setts on each side ; conorete 
is in that case laid 1ft. 9in. by бїп. deep under each rail. 
All points are of crucible cast steel, supplied by Messrs. 
Askham Bros. and Wilson, of Sheffield. Double bonding 
is carried out at every joint, bonds being 6/0 L.S.G., while 
cross bonds of the same gauge are fixed every 120ft. The 
trolley standards are planted at 40 yards intervals ; they 
are 30ft. long and weigh 990lb. Side arms are used over 
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nearly all the route, except along the parade at Margate, 
where centre poles have been VS The trolley wire 
is double throughout, suspended over the centres of the 
tracks; the gauge is 00 L.S.G., and the breaking strain is 
4,500lb. Flexible suspension ів not used; the hangers can 
swing from the bracket arms, but there is no up-and-down 
motion possible, but, of course, it is not во material on a line 
where speed is cramped by considerations of stability due to 
the narrowness of the gauge. Section insulators are fitted 
every half mile, with the necessary feeder boxes and 
vaples, etc. 

Rolling-Stock—The company possesses 60 cars in all, 
made by various firms—namely, 20 bogie cars (with pony 
wheels leading) and 20 single-truck cars with 35-b.p. 
motors, G.E. 58, and B.T.H. controllers, manufactured by 
the St. Louis Car Company, U.S. A.; 10 single-truck cars, 
by Messrs. Milnes and Co, and 10 by the British Electric 

Company, with Brill underframes. All these cars 
have enclosed vestibule ends and top seats, with the trolley 
standard in the centre line of the cars, and are fitted with 
hand-power track-brakes. The St. Louis cars have cast-steel 
side frames on the trucks. 

The car-shed is situated at the generating station, and 
is 250ft. in length, with ample accommodation for all the 
cars, with pits running the full length of each track. The 
painting and repair shops open out of it. There is a small 


A Corner in the Repairing Shop of the Isle of Thanet Electric Tramways and Lighting Company. 


additional car-shed at Garlinge for convenience in saving 
long journeys when starting up in the morning and when 
closing the service at night. 

I must express my thanks to Mr. J. Barber Glenn, the 
secretary of the company, and to Mr. R. Humphries, the 
resident engineer, for their kind assistance in the preparation 
of this article. 


INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. 
(Continued from page 719.) 
(5) ONDERGROUND CONSTRUCTION. 

The underground construction, including excavating and 
laying of pipes, building manholes and brick boxes, 
drawing in, jointing, and numbering cable, is best done by 
the corporation’s staff or local contractors under the 
direct supervision of a capable resident engineer, as the 
persons doing the work are afterwards responsible for the 
maintenance of the system, and consequently good con- 
struction is ensured. The position of the exchange being 
decided upon, it is of great importance to select a building 
suitable for such a purpose; in the past little attention 
was generaly given to the ultimate requiremente of an 


-* 


exchange, some building being taken which in a short 
time proved totally unsuitable. 

The buildings should be laid out as follows: the base- 
ment for the reception of the main cables; the first floor 
for office, stores, battery, power plant, test and distributing 
rooms ; the second floor for operating and operators’ cloak 
and retiring rooms. The arrangements of the rooms bein 
laid out, all builders’ and joiners’ work should be complet 
before any of the apparatus or cables are installed. 
brick or laced iron shaft of ample dimensions should be 
built for the reception of the main cables, from the base- 
ment to the test and distributing rooms, where angled iron 
frames and distributing racks are fitted ready for their 
termination. From these frames suitable conduits should 
be laid out and prepared ready to receive the switchboard 
cables from these frames to the switchboard. In the 
designing out of the Portsmouth exchange these details 
were all arranged for before any of the electrical equipment 
was installed. 

The system to be adopted being decided upon and the 
number of lines for installation known (this is generally 
obtained from the result of an active canvass of the towns 
in the alloted area), it is well to plot out the obtained 
subscribers’ lines in groups or blocks on a large scale plan 
of the town. From this plan the general distribution of 
the cables, number of pairs of .wires in each cable, the 
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number of spares which should be allowed for, and the 
position and number of the distributing poles will be 
arrived at. Tracings should be prepared in the form of 
a diagram, as shown in Fig. 21, giving all details as to the 
conduits, position and size of each manhole, draw-in and 
junction box, the length and number of pairs in each run 
of cable and sizes, the number of through and T-joints, 
and the position and length of each sub-main and dis- 
tributing cable. This system adopted, there will be no 
difficulty in checking the progress of the work, and in 
arriving at the exact lengthe of cable to order forward 
in each case. It is also a great help in the checking of the 
contractor and in balancing the schedule of quantities. 
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The scheme having been laid out and the position of the 
cable shaft decided upon, an underground passage should 
be built from the shaft to the main cable chamber in the 
street. This should be of sufficient size to admit of the 
cables being easily handled and examined, and be built of 
Staffordshire brindle brick with ventilating cover. From 
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this chamber the main cables radiate in all directions to 
manholes; as shown in Fig. 22, placed in the main streets, 
from whence the sub-mains are taken through joint-boxes 
to the several distributing points. From these points 
armoured cable is laid in specially prepared creosoted 
wood trougbings or conduits to the distributing potheads 
on poles or in large buildings. A pothead on a building is 
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shown in Fig. 23. From these cable potheads the wires 
are run overhead or inside the buildings to the various 
subscribers’ offices. Joint-boxes should be arranged for 
throughout all the cable runs about every 180 yards in 
order to facilitate the handling and drawing in of the 
cables. The manholes and joint-boxes should be built with 
Staffordshire brindle brick or a good local brick on a floor- 
ing of cement and concrete, and bellmouths for the 
termination of the pipes built into the sides. They should 
be roofed in with covers, supported on steel joists capable 
of taking the strain of the road traffic. All conduits should 
be laid from 18in. to 2ft. under the surface, and cast-iron 
pipes used for the reception of the main cables. The best 
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pipes for main cables are the ordinary 9ft. cast-iron spigot 
and sockets, 4in. internal diameter, coated with us 
Smith’s compound, and jointed with spun yarn and caulked 
lead so as to be thoroughly gas and water tight. Termina- 
tions in manholes should be made, as already mentioned, 
by bellmouths with cross connecting lug, as shown in 
ig. 24, A 
he sub-main conduits may be either cast iron or earthen- 
ware pipes 24іп. or Jin. internal diameter. Some good 
three-way earthenware conduite are made, and if well and 
truly laid and bedded in cement mortar upon а foundation 
of concrete, and afterwards surrounded with concrete, ure 
very suitable. For armoured distributing cables creosoted 
wood troughing, consisting of ploughed quartering laid 
together so as to form a 3in. conduit, and bound with 
Boft-iron tape and the joints lapped, forms an excellent 
conduit. mment has been e regarding the use of 
creosoted wood for conduits, but if a good quality of 
creosote oil is used no fear need be anticipated. As con- 
duits are laid, a draw wire should be threaded in for use 
when pulling in the cables. This is of great importance, as 
it is an expensive matter to have to rod the conduits. 
All conduits between boxes should be laid as straight as 
asiblé, so as to facilitate drawing in the cable, as a sharp 
nd puts an enormous strain on a perk ыгын cable (which 
is entirely different to power or light cables), and ultimately 
the cable or rope will break, necessitating heavy expense 
in digging out. As the conduits are laid, wood plugs 
should be inserted in the ends whenever the work is left, 
во as to prevent stones or foreign matter entering the 
pipes. As the work is in progress, careful measurements 
and details should be entered in a book and drawings kept. 
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From these actual measurements the cables are ordered 
forward, about three yards being added on for jointing and 
spare end for drawing in. On arrival of the cable, the 
drawing in, jointing, and numbering is then proceeded 
with. The drums of cable as they arrive should bear the 
number of the test certificate, lengths in yards, number of 
pairs, size of conductors, and class of cables. This being 
done, it will be an easy matter to organise the drawing ia 
without error. 

Proceeding with the drawing in, here the importance of 
having the draw wire in the pipes will show itself. This 
wire is securely fastened to a chain, or better to a in. steel- 
strand flexible rope, and drawn through to the manhole, 
where the cable is ready on the drum waiting to be pulled 
in. Before drawing in the cable, the ends should be 
examined to see the lead sheath is thoroughly watertight 
and sealed up. To fasten the steel wire or chain to the 
cable many devices have been tried. The best practice is 
to prepare the cable end by employing a practical jointer's 
plumber to fit а cable clip provided with swivel and ring 
for attachment to the steel strand flexible rope or chain. 
To pull through a large cable requires power and care in 
handling, and should not be attempted without proper 
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tackle. A good strong winch should be used, securely 
fastened down with weights or bars to the ground, the 
cable drum being set up near to the entrance to the man- 
hole, and in such a manner that the cable will pay itself 
off from the top of the drum and pass through the man- 
hole into the pipes without obstruction. Care should be 
exercised in assisting the cable entering the pipes, and 
plenty of good lubricant used, petroleum jelly being the 
best, as it gives a good body, and is free from any injurious 
substances. Cables in passing through boxes should be 
supported, and on the completion of the drawing in of each 
length, sufficient should be left for the purpose of jointing. 
The ends of the cable under no circumstance should be 
allowed to hang down, but be supported in case of fracture 
of the lead. Fractures of the lead happen if the cable is 
allowed to hang down, and as the fracture is generally 
several inches in the pipes, it does not show itself unti! 
long afterwards. The centre of the box should be kept 
clear and accessible for jointing by arranging the drawing 
in of the cables in proper order, and eupporting them at 
the sides. 

When the cables are laid the jointing of the wires is 
proceeded with, and the following description of the method 


of making a through joint applies to all the paper-insulated 
cables : (1) Place а tent over the joint-box where the joint 
is to be made. (2) Thoroughly olean the lead sheath with oil 
and waste. (3) Then, with a plumber's knife and hammer, 
take off the lead covering (leaving 3in. of lead on each 
side), care being exercised so that the insulation is not 
damaged. (4) The braid or tape to be stripped to within 
lin. of the lead on each cable. (5) Bind round several 
turns of lin. selvedge tape under the edge of lead so as to 
ensure the lead not damaging the wires. (6) Tie back on 
to the cable the outer layers of wires. Great care must be 
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taken to see that each pair of wires are well twisted 
together, and also that each wire bas its corresponding 
wire in the pair. Care should also be taken to see that the 
pairs are not crossed : the crossing of the wires sets up self- 
induction, which gives rise to cross talk.” (7) Tie back 
other layers or flakes in a similar way, putting a layer of 
tape round each flake. This will keep the layers or flakes 
from getting intermixed. (8) Bring the two pilot wires of 
the centre flake together. Strip off the insulation of these 
two wires and pass a paper sleeve over one of the wires to 
be jointed. (9) The ends are now tightly and evenly 
twisted together for a length of jin. at right angles to their 
length. Solder for a distance of 4in., using patent solder. 
If the whole length of the twist was soldered, it would tend 
to make the copper wire brittle. Care should be taken 
when soldering to see that the iron is sufficiently hot, so as 
to ensure that the solder will properly take on the wire ; if 
the iron is not hot the solder will not take, but only the 
resin : this will cause a fault of high resistance to be set up, 
thereby throwing the circuit out of balance. See that no 
loose solder is allowed to drop on to the underneath flake, 
as this is liable to cause a cross-contact fault. (10) Bend 
the twist parallel to its own length, care being taken that 
the wire is not nicked by the pliers. (11) See that the 
paper covering comes well up to the twisted copper. (12) 
Draw up the paper sleeve, во as to quite cover the twist. 
These joints should not all come together, but should be 
alternated so as to keep the circumference of the cable as 
small, and even as possible. (13) Tape binders or snuggers 
are to be taken off as each flake is finished. (14) Each 
flake is to be lightly bound with one coat of lin. selvedge 
tape, edge to edge. (15) The joint should be thoroughly 
dried at intervals to get rid of any moisture absorbed 
while it is being made, the frequency of the drying 
depending upon climatic conditions. (16) Bring the wires 
to be jointed over those already jointed, and lightly tie 
them down, then take a sheet of stiff brown paper and 
cover over the joint. Bore a few holes in the paper, then 
place two lighted blow-lamps under the joint, so that the 
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whole of the heat plays on joint, the distance of the lamps 
from joint being 18in. Care should be taken that no 
dampness arises from the ground under the joint. This can 
be obviated by laying down several layers of felt or other 
material. When all the pairs of wires are jointed up, & 
final drying-out should be given ; the paper sleeves should 
be quite stiff, and the paper insulation quite crisp. (17) 
The joint is to be then wrapped round with one lapping of 
lain. selvedge tape. (18) The joint is now ready for the 
plumber to wipe on the lead sleeve, which in the case of an 
armoured cable will be a split sleeve wiped longitudinally, 
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as well as at the two ends When there is no armouring 
& lead sleeve should be slipped over the lead on one side 
before jointing, this doing away with the longitudinal 
wipe, involving, as it does, greater mechanical skill and 
more labour. | 

It is absolutely essential that all jointe in the lead 
covering be N air-tight and no moisture allowed 
to enter. ter the joint is wiped an airtight nozzle is 
fixed 3in. from the end of the wipe. Air is then pum 
in by a small hand-pump through a drying cylinder. is 
will help to dry the joint, and also show if the wiped joint 
is sound Апу local escape of air will be noticeable by 

utting soft soap round the wipes. The construction of a 
I-joint where two small cables branch from one larger one 
is practically the same as for a straight-through, with the 
exception of the lead sleeves. The ultimate termination of 
the cables is in pothead joints, where the paper-insulated 
cables are jointed to the vulcanised indiarubber-covered 
wires for distributing to the subscriber 's premises either 
inside large buildings or overhead from poles, and the 
following points should be observed: (1) A lead sleeve 
should be slipped over the vulcanised-indiarubber, lead. 
covered cable, the diameter of tha sleeve being lin. larger 
than the diameter of the cable. (2) The lead on the two 
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cables is cut exactly in the same way as described in the 
through joint. (3) The wires in the paper-insulated cable 
are opened out, wadding being packed down between the 
wires and the lead. (4) Boiling compound is then poured 
over the wadding and wires; this will prevent dampness 
from creeping into the cable while the joint is being made, 
and will also help to keep the bot compound from running 
into the cable. (5) The V.I.R. wires should have their 
tape or braiding taken off for a distance of 4in. and the 
rubber cleaned with пара. (6) The joint is now made in 
exactly the same way as a . joint. (7) The 
lead sleeve is then pulled carefully over the joint, so as not 
to disturb the paper sleeves, and is made permanent by a 
plumber's wipe at the bottom. (8) Heat the sleeve with a 
blow-lamp so that tbe compound when poured in will 
adhere to the inside of it. (9) Open out the V. I. R. wire 
so that the hot compound may fill up all the interstices. 
(10) Fill up the sleeve to within lin. of top with boiling 
insulating compound. Great care must be exercised in 
pouring in this compound so as to hermetically seal the 
cable, and the compound must not be allowed to set hard. 
(11) The top of sleeve is now beaten in and then wiped. 
(12) It is advisable to put an air nozzle within Sin. of the 
pot joint. This air nozzle can be used for drying-out 
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joints in the exchange Fig. 25 is a good pattern. These 
pote should be shaped and beaded at the top. 

Several attempts have been made to overcome the neces- 
sity of wiping joints, and Fig. 26 illustrates a sleeve and 
8 manufactured by the New Haven Novelty Machine 

mpany in America, and so far as we can see there is no 
reason why it should not be used in England, as it has 
several advantages over the sleeves and potheads now 

In comparing the first cost between the Novelty 
system, which does not require skilled labour, and the 
lead-wiped joint, consideration should be taken of the fact 
that the Novelty slidable sleeve gives a flexibility which 
the wiped joint entirely lacks, in that inspection can be 
had at any time and as often as desired. To disconnect 
and reconnect again requires nothing but a wrench and a 
few moments’ labour. The advantages of the alidable 
sleeve are still more apparent when the T branches are 
considered, not only on account of the saving of time and 
labour, but by the decrease in cost through not having to 
wipethe joints. The Novelty pothead also has theadvantages 
of the slidable sleeve, and further, should occasion require, 
the Novelty, being made of brase, can be heated and the 
composition contained therein allowed to run off. The 
pothead further commends itself for the reason that it is 
not necessary to bend the pipe in order to wipe the joint, 


as at present, nor carry the molten metal up the poles. | 


All tbat is required is a hot iron to cause the solder in the 
hub to flow. In cold weather the compound generally 
hardens, flowing into the pothead too thick, with the con- 
sequent result that it will not be properly or evenly dis- 
tributed. By the Novelty system, the pothead being made 
of brass, a blow torch or lamp can be applied which will 
heat the compound to a boiling point, and thus ensure the 
desired result. This could not be done with the present 
lead pothead. 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 


of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formulæ should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


637. With maximum traction tracks, what proportion of the weight 
should be put on the pony wheels to ensure reliability in 
operation ? What is the best metbod of placing the brake 
shoes—both inside, outside, or alternatiog ^ What is я reason- 
able power consumption per car mile for closed cars 285!t. long, 
mounted on maximum traction trucks, and equipped with two 
motors of about 40 h.p. each ? —C. H. 8. 


638. раш and give best and safest methods of dealing with 
accidents which might happen as under. Supposing in s three- 
wire station, with voltage 440 and 220, you have a machine 
on tbe 440-volt bars, you have only one set of feeders con- 
nected +, 0, -. There is aiso a balancer capable of doing 
50 amperes out of balance with maximum circuit breakers and 
starter on each outer and shunts cross-connected If at some 
time you have 100 amperes each side on, and one of the outer 
main fuses happens to burn out, explain and give sketch as to 
what would happen, and the best and quickest way of righting 
things without the use of a battery and without damage to lamps. 
Also with circumstances as regards load same as above, and your 
machine minimum circuit breaker accidentally falls out, explain 
how to bring load on agsin with safety, your shunt resistance not 
being large enough to being voltage lower than 500. —ELEcTRO. 


ANSWERS. 


Question No. 629.—Describe what you consider to be the best lifeguard 
for electric tramcars at present on the market. 


Best Answer to No. 629 (awarded 108.).— The minds of 


purposes or testing for air pressure on pot joint. For pot ! authorities are considerably interested just now on the 


t 
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subject of lifeguarda, and to all tramway companies and to 


the public generally, one of the imperative needs of the 
times, in order to reduce the liability of accidents by 
electric cars, is the provision of a perfectly reliable life- 
guard. There are a great number of ‘lifeguards on the 
market just now, but the one which I consider to be the 
most reliable at the present time is the Philippson lifeguard, 
which has been known to save life on several occasions 
recently. This lifeguard is composed of a series of flat 
steel springs about Sin. wide by jin. thick, each one being 


Fic, A. — Plan and Elevation of the Philipson Lifeguard and Brake. 


tipped with soft pliable indiarubber. These springs, which 
are made of tbe very finest steel, form 16 to 17 spades, 
and are divided so as to protect the full width of the car, 
and when brought into action each spade adapts itself as 
closely as possible to any inequality of the track imme- 
diately beneath the same, making it impossible for any- 
thing to get under. Ic. is quite obvious that if the 
object in the way is to be picked up, there must be 
no possibility of any part getting underneath the guard, or 
it will become a “trap,” and not a life saver. Not only so, 
but it is necessary that the object should be picked up with 
the least possible injury, and to do this sometbing thin, 
soft, and pliable is required. This requirement is fully met 
by the rubber-tipped springs or spades. On the front of the 
lifeguard is suspended, the whole width of the car, a gate 
or trigger, which, when coming in contact with any obstruc- 
tion on the trap, automatically drops the guard. This is 
so made that it forms two gates or triggers во as to act 


and be picked up by the lifeguard is used, whilst any- 
thing falling sideways would be kept clear and cannot 
possibly get underneath the guard or ‘wheels of car. 
Directly an object comes in contact with thé banging gate 
or trigger, not only does the lifeguard come into operation, 
but the car is immediately brought to a standstill by the 
automatic action of the emergency brake. This brake is a 
most powerful one, and although it stops the car very 
quickly, does so without any shock being experienced Ьу 
passengers. | | 

The sketch (Fig. А) clearly shows the form of the brake 
and its application. An important feature in connection 
with this brake is the fact that it can be operated by the 
motorman quite independently from the lifeguard, so that 
should any obstruction be seen a short distance ahead, the 
car can be stopped immediately, without waiting for the 
lifeguard to be brought into operation. Another point in 
connection with the automatic working of this brake is the 
fact that it can be set by the simple movement of a lever to 
act upon a car likely to run back down a steep incline. In 
this case it remains out of action whilst the car is ascending 
the hill, but directly a backward movement is made, the 
brake immediately comes into operation and stops the car. 
This brake is fitted to go under the wheels and get the 
weight of the car in a moment, and may be brought into 
contact in either case, between or outside the wheels. Tbis 
lifeguard has engaged a large amount of attention at the 
exhibition held eome time ago in London, and elsewhere, 
and has been put through ‘a ‘successful experiment before 
one of the Board of Trade inspectors. A very useful 
object lesson was furnished as to its utility some time ago. 
A young child, whilst crossing the track, fell right before 
an oncoming car fitted with this type of lifeguard, but 
without brake. The driver had not time to pull up, but as 
the cbild lay with its legs across the metals, the guard in 
question diverted him safely off the line, and thus probably 
saved his life, as he was able to get up and run away, 
suffering from nothing more serious than a fright. 

This lifegaard can be fitted to any tramcar, and one of 
the principal tramway authorities of Lancashire are going 
going in for this type of guard, and have already fitted a 
number of their cars with same, and I believe are contem- 
plating equipping the remainder also.—R. J. 


Answer to No. 629 (awarded 7s, 6d.).—Since the develop- 
ment of electric tramcars, whose speed for average running 
exceeds that of the old horse trams, the requirement of a 
good, reliable, and, it may be said, harmless lifeguard for 
the protection of the public has been the cause of a great 
number of inventions und experiments. Although most 
lifeguard trials consist of placing a dummy on the track 
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equally underneath tbe step, and also the full width of the 
car, and is also arranged that they are made to move back- 
wards, and can be set very near the track without danger 
of being broken off when the car is going backward. It is 
necessary that this gate or trigger should not be fixed 
nearer than 2ft. in front of lifeguard, so that the two parts 
come into action without the possibility of any part of the 
obstruction getting under the guard. 

It has been proved over and over again that children 
have been trapped and killed by falling sideways under the 
car between trigger and lifeguard. To prevent this, a side 
guard, free to allow any obstacle facing the car to go under 


Trams Lufe-Guerd (сә) 


and running the car up to it, thereby picking up the lifeless 
body, it does not follow that in tbe case of a human being 
(who, not like а dummy, has feelings), the unfortunate 
person will be picked up unhurt; anyhow, it is better to 
be picked up with a slight injury than to be mangled under 
а car. There are practically only two types of lifeguards— 
viz, the cow-catcher type, and the swing-gate and carrier 
type. Of these two, the latter type is mostly used in 
this country. The former type has a decided unsightly 
appearance, projecting out in front of a car. The accom- 
panying diagrams show the construction of а very 
simple yet efficient lifeguard of the swing-gate and carrier 
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type, manufactured by Messrs. Hudson-Bowring Company, 
of Manohester, and most of the cars of that city being 
equipped with this type. The gate, B, which hangs from 
the bar, А, underneath the car fender, is so lightly balanced 
that at the least touch it falls inwards, thus turning the 
bar, А. Attached to this bar are two collared levers, 
F and G, so that, as the rod A turns the levers turn 
upwards. In doing so the first lever opens the toggle 
joint at F, and the rod E is pulled forward and actuates 
the bell-orank lever, H, on which the cradle or carrier is 


xed. Thus the carrier is brought into an inelined 


position, the front edge resting on the track. The cradle 
i$ kept down on the rails by means of a strong spring, S, 


/ 


PLAN. 


Toggle Joint at F tyy 


which serves a double purpose fot only in keeping the 
cradle down, but gives a e action to the bar E, 
and thus preventing the toggle joint from opening unless 
the swing gate is pushed inwards, then after the gate has 
moved slightly inwards, thus opening the toggle joint, the 
spring is assisting the action, and brings the gate hori- 
zontally, and the cradle is lowered ready for picking up the 
obstructing matter. In order to reset the lifeguard, the driver 
of the car simply presses his foot down on the circular knob, 
J, which has been raised by the crank G; thus the toggle is 
kept shut owing to the additional tension placed on the 
spring by the backward movement of the leverH. Another 
feature of the spring is that of quickening the action of the 
lifeguard, also should the obstruction not be very high, and 
thereby only catching the bottom part of the swing gate, 
the mechanism will not fail to cause the cradle to drop 
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down. This type of lifeguard is found from experience to 
be very reliable in its action, which is mainly due to its 
simplicity of construction ; it is also not a very expensive 
type, which is another consideration on behalf of the 
tramway companies. Of course, there is no lifeguard yet 
invented which eliminates the danger of injury to a 
person through being knocked down by the car. Their 
chief object is to prevent further injury from getting 
entangled with the car mechanism. In the author’s opinion 
the cow-catoher type of lifeguard is positively dangerous, 
as it is generally several inches above the level of the rails, 
and the event of а broken ankle or crushed arm is highly 
probable, even though this guard, due to its shape, may be 
of some use in pushing aside the obstruction.—H. R. G. 


Answer to No. 629 (awarded 5s.).—There are principally 
(wo systems of lifeguards—one for picking up the person, 


the other rolling the same ont of the way. The first 
system is again divided into those worked by the motor- 
man and those working automatically; by means of a.front 
shield suspended below the dash-board, which, .when 
touched, causes the guard ог fender fixed in front of the 
wheels under the platform to drop on to the permanent: 
way, апа thus intended to pick up the person. Further, in 
regard to the picking-up system, there are. again those that 
are fixed and projecting in front. of the :dash:board, and 
which are generally worked by the motorman, chiefly used 


in America, but also on some lines here. The automatic 


picking-up system, mostly in use in this country—viz., 
London United Tramways Company, Blackpool and 
Wolverhampton Corporations, etc.—seems to be preferable 
to the system worked by the motorman, as accidente 
chiefly arise not in view of the motorman, but by nger 
and vehicular traffic suddenly coming from side streets 
or crossways, consequently the motorman has not the 
time to give preference in working his brakes or lifeguard 
release stop. . Further, at night the difficulties of observing 
anything coming in dangerous proximity to the car are 
augmented. This automatic guard system is well repre- 
sented in the Wilson and Bennett, the Tidswell, the Royles 
patent guards, and others. Of these, the Tidswell is the 
cheapest, the fender being constructed of wooden laths, 
while the others are made of iron or steel netting. The 


type of guard worked by the motorman, fixed. in front 


of the car dash-board, is represented by the patenta of 
the Providence car fender of the Consolidated Car Fender 
Company, the G. Hepwood patent fender, the Parmenter 
fender, and others, which seem to give greater opportunity 
to collisions with vehicular traffic than the tenders fixed 
below the car. In reference to the efficiency of both these 
systems of fenders, much depends on the method of attach- 
ment to the car. If the same be fixed to car body they 
necessarily are exposed to the oscillations of the car body, 
and, therefore, are less reliable in picking up than those 
fixed to the car truck frame. Nevertheless, it was found, 
through some unfortunate accidents occurring at Liverpool, 
this picking-up system was unreliable, and the authorities 
ordered a change to be made to the rolling-out system —i. e., 
pushing the person away from dangerous proximity to the 
car. In this latter method a pair of wedge or V-shape form 
boards are fixed stationary to frame of truck under car 
body, fitting as close as permissible to the permanent way. 
Such a system is now in use at Liverpool—known as the 
Bellamy patent guard—and resembles greatly a similar 
apparatus of a wedge-shaped elastic cushion patented in 
1884 and tried then for horse cars. The great point in life- 


guard construction or design is to reduce the blow struck 


to a minimum, in either the pushing away or picking-up 
methods, which necessitates some part of the guard to be 
constructed of an elastic nature material. From the 
writers experience, consisting of a very varied tramway 
construction experience in different parts of the country, 
both the above systems seem to have their.good and 
bad points, leaving very little to discriminate as to 
which is the better or more efficient. However, summing 
up the conclusions to be drawn from the merits of the 
two systems, the rolling-out method offers a better 
range as regards reducing the blow-struck, less mechanism 
to get out of order, therefore less maintenance in com- 


| parison with the other system ; yet, perhaps, it may not be 


so reliable due to its not sliding on the line, and so allow a 
small limb, arm, or leg to get underneath and be pinned 
down. But cases have occurred where the pick-up system 
has not only failed to pick up, but actually rolled over the 
object on the line, thus allowing the same to get under- 
neath the wheels. Considering, finally, all these different 
pointe, the solution of this problem seems not to have 
reached finality and. absolute perfection, thus being still 
liable to great improvement.—E. S. CONRAD. 

Question No, 680. — Describe the action of the sight-feed lubricator for 

cylinder lubrication. Give sketoh. 

Answer to No. 630 (awarded 7s, 6d.).—A section of a 
sight-feed lubricator is shown in Fig. 1. B is a brass 
cylinder with a hollow piston rod, A, and piston, C, with 
oil on one side and steam on the other side ; S is the sight 
feed, regulated by valve E; and Z. the. connection to the 
steam supply, regulated by the valve Q. In cases where 
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the lubricator is fitted near to the cylinder a condensing | filled by unscrewing the plug, F, and pouring oil through 


coil, M, is placed in circuit between the steam-pipe an 
lubricator, as shown in Fig. 2,, where N is the steam-pi 
The action of the lubricator is as follows: Having filled 
the cylinder, B, with oil and the sight-feed, S, with water, 
the valves, E and Q, are opened and also the steam-cock, R. 


r—[ LJ? 


The steam being condensed in the coiled pipe, M, forms 
water, aud forces the piston upwards. This forces the oil 
through the glass *ight-feed chamber drop by drop, and 
which rises through the water in S, than which it ie 
specifically lighter, aud thence to the cylinder. The 
method of filling the lubricator is to remove plug, P, and 
open air-valve, V, and pour oil in at J until it shows at V ; 
then serew down the plugs, and open inlet valve at Q half 


а turn. pen valve W, and then slowly open E and 
regulate to feed required. To refill, close valves E and Q, 
then open D to relieve the pressure and V to allow tho 
piston to descend, and fill as before. In cases of low 
pressures (5010. and under) the piston rod is extra large to 
ive it increased area, and on compound engines a separate 
eed is usually supplied to each cylinder.—L. B. Н. 


Answer to No. 650 (awarded 7s. 6d.).—Sight-feed lubri- 
cators are of two kinds, known as single-connection type, 


shown in Fig. 1, and double-connection type, shown in 
Fig. 2. In the single-connection type the receiver, D, is 


the cup, E, and then reinserting tbe plug. Оп opening the 
valve Б by handwheel, С, steam is admitted at A, and is 
conducted by а small pipe through the centre of the receiver 
to the top of the chamber; here it comes in contact with 
the cold oil, and is condensed and falls to the bottom, 
causing the oil to rise by displacement and overflow by the 
pipe G and valve H, through the sight tube, K, along the 

ipe L to opening at A, where it flows into the чор 
eading to the cylinder, the rate of feed being regulated by 
the valve H. When the supply of oil has been exhausted, 
the receiver, D, has become filled with water of condensa- 
tion; this is drained off by the small drain tap, M, and the 
lubricator is ready for filling again. In this type the oil 
drops downward through the glass tube, which is filled with 
steam when working. | 


Fie, 2. . 
In the double-connection type the oil receiver ів filled in 


the same manner as in the previous one. The sight tube 
is then filled with water by removing the plug, K The 
valve A is connected to the boiler side of the engine stop- 
valve, the valve H being connected to the engine side cf 
the same. Steam is then admitted at A, and on entering 
the condenser, B, is condensed, and fills this and the 
vertical pipe, C, with water. On opening the valve H, 
the pressure on both sides of the oil-chamber is equal, but 
the hydrostatic head formed by the water in B and C 
causes the water to rise to the top of the chamber, D, and 
forces out the oil along the pipe F, tbrough the sight 
tube, G, and valve H, to the steam inlet to cylinder, the 
rate of feed being regulated by the valve H. When the 
supply of oil is exhausted, the water in the receiver is 
drained off by the small drain-tap, J. In this type of 
lubrieator the glass tube is filled with water, and the drops 
of oil float upward through tbis when working. It is 
capable of more regular adjustment than the single-connec- 
tion type. The condenser, B, is made in various shapes, 
and in some cases consists of a spiral coil of copper pipe, 
the object in all cases being to obtain a comparatively large 
cooling surface to procure efficient condensation.—StTow. ` 

Answer to No. 630 (awarded 58.).— By reference to the 
sketch herewith of a sight-feed lubricator, or **impermeator," 
as it is sometimes called, the various parts can be clearly 
seen and its action followed. In lubricators of this type 
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advantage is taken of the fact that oil floats on water when 
the two are mixed, it being the lighter of the two liquids. 
In the sketch it will be observed that the apparatus con- 
sists of a cylindrical case with a glass tube at one side of it, 
and various valves for controlling the oil and water, There 
is à pipe connection from the steam-pipe, the steam in which 
is to be lubricated, to a small condenser (usually situated a 
foot or two, sometimes more, above the lubricator) which is 
generally in either of two forms—namely, a small coil of 
the connecting pip, or a small brass chamber which forms 
p of the pipe, and is really only an enlargement thereof 

he steam from the main steam-pipe is condensed in the 
eondenser owing to loss of heat due to radiation from the 
external surface of the afore-mentioned coil or chamber. The 
water resulting from this condensation flows down the pipe 
to the regulating valve, R V. On the other side of the 
lubrieator there is a pipe leading in most cases to the 
engine side of the stop-valve on the engine to which 
the lubricator is attached, this pipe being provided with a 
stop- valve close to the engine. The valves, R V, D V, and 
the orfe on the pipeleading to the stop-valve being shut, 
the following is a description of the method of charging 
and working the lubricator. The sight-feed glass, SF G, 
is first filled (through the aperture at top of it when the 
S V valve spindle is removed) with either water, glycerine, 
or a concentrated solution of salt in water. The spindle 
is then replaced and this valveshut. The oil chamber, О С, 
is next filled with cylinder oil (when the filling plug, F P, 
is removed). When chamber is full the plug is replaced, 
and the lubricator is now ready for action. The valves, S V, 


WATER 


SS жа Р, 


and the one at engine stop-valve аге now opened full, 
and R V is opened very gently, allowing the water in pipe 
from the condenser to enter the bottom of the oil chamber. 
The oil floats on this water until it overflows into tube, T, 
and thence to the bottom of S F G, where it can be seen 
ascending on the way through S V to the pipe leading to 
the engine. The amount of oil required (usually a pre- 
determined number of drops per minute) is regulated by 
R V until the proper rate of feed is obtained. If the 
pressures in the two connecting pipes are equal, the pressure 
on the oil due to the head of water in the condenser forces 
the oil into the engine, and by connecting condenser pipe to 
main steam-pipe and the other pipe to engine side of valve on 
engine, there ie a difference of pressure inthe two pipes, which 
further assists the action. In some lubricators of this type 
the condensation of steam takes place in the oil chamber 
iteelf, but the action is just the same as already described. 
When the oil has all been fed to the engine, the water 
which has displaced it is run out through the drain valve, 
D V, making room for a further charge of oil. 

There is another type of sight-feed cylinder lubricator, 
which is & kind of force pump, the plunger being pressed 
down on the oil in the chamber by means of a ratchet and 
screw mechanism worked from some reciprocating part of 
the engine, and the oil forced through a sight-feed glass 
into the steam-pipe. This type is not so much in use 
in central stations, but is common on marine engines.— 
J. WALKER. | | 

Answer to No. 650 (awarded 55.).—The importance of 
an effective system of cylinder lubrication is realised by all 
steam users. The cylinders of steam-engines of small and 
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medium size are usually lubricated by the introduction of 
oil into the steam-pipe ог steam-cheat. Thus the steam 
becomes saturated with oil and carries it to all points 
which are to be lubricated. An important feature in 
cylinder lubrication which is sometimes neglected, is that 
of a uniform supply of oil and at the proper rate; for this 
object the sight-feed lubricator is undoubtedly an eesential 
type Insufficient oil to the cylinder increases frictional 
wear between the walls of the cylinder and piston; on the 
other hand, if too much oil is admitted it becomes the source 
of a positive nuisance in clogging up the valve chest and 
steam pas , and if the exhaust steam is condensed and 
pumped back to the boiler in an impure condition, the oil 
which is mixed therein would deposit on the inner surface 
of the boiler plates, thus being another source of trouble. 
However, to carry out the old saying, Prevention ів 
better than oure," it is always advisable to use an oil 
separator to rid the condensed water of oil The accom- 
panying sketch shows one of the numerous types of sight- 

lubrieatore, although they are nearly all of the 
“displacement principle.” The oil chamber is charged 
from the screw plug, a, and the sight glass is filled with 
glycerine or strong salt and water solution; g is the 
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condensing chamber, which is in communication with the 
ateam-pipe, water being formed from the steam runs 
down the pipe to the valve c, and when this valve is open 
it finds its way into the oil chamber, consequently lifts the 
oil until it overflows down the tube, 1 It then passes up 
through the liquid in the glass sight tube, and passing the 
valve b, away to the steam-pipe, where it is intermingled 
and carried over to the steam-engine cylinder by the steam 
supply. In this arrangement the pipe leading to the con- 
denser must be taken from a point in the steam-pipe at 
least 6in. further away from the engine than the dischar, 
pipe of the lubricator. In order to start the lubricator the 
valve b should first be opened, and then gradually open 
the valve c. The drops of oil will be seen to rise in the 
sight glass, and by adjusting the valve c the ашап of 
lubrication can be varied to any desired extent. Both valves, 
b and с, should be closed when the engine is stopped. 
DIMENSIONS. 
A Ў і 1 1 1 
Onteide 1 oil : : : : ч 
reservoir in inches ...... 28 .. 23... 5 .. 34. 33 4 


Shanks screwed, gas threa 8 оз e u m 
Dimension 4.................. 134 ... 128 ... 114 ... 171 , 164 . 1 
Dimension е.................. 64... 73... 8 .. 94.. 10 ..1 


The accompanying table shows the relative capacity and 
dimensions of this type of lubricator.—H. G. 
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TRADE. 


There has been a plethora of presidential addresses 
during the past few days, each of which is well worthy 
of careful consideration, but to present them fully to cur 
readers is a matter of impossibility. We shall, however, 
try to deal wich some of the points raised as opportunity 
presente. Mr. E. W. Cowan's address to the Manchester 
Section deals somewhat exhaustively with the all-absorbing 
topic of the day— home and foreign trade. Every paragraph 
is worthy of discussion, in that he deals seriatim with par- 
ticular phases of the question, each of which has its own 
bearing upon the subject. The text relating to the home 
trade is fairly given as follows: “If we look down 
the published share lists of our electrical manufacturiog 
companies, we can, I think, only come to one conclusion, 
and tbat is that our industry is sick.” The address 
then goes on to give reasons why this is so. By implica- 
tion we are told the iovesting publie does not rush into 
these concerns ; thus we infer many works are carried on 
with too small a capital. Investors do not forget the 
twelve million pounds lost in the early days of Шо boom 
in electric lighting, and we have the dogmatism “that 
ordinary share capital in manufacturing companies should 
bear an interest of not less than 10 per cent. to justify 
its being rated at par value." Influences such as the 
late war, over-production, and consequent dumping from 
competing countries, and the mistaken notion that money 
circulation, and not utilisation productivity, may be good, 
and their bearing on the industry is discussed. One 
point of the utmost importance at the present moment is 
mentioned. This country used to find its own capital and 
invest largely abroad. Of late years other nations have 
largely invested their capital in this country—a fact 
undisputed and undisputable, much to our detriment, for 
if it was a sign of prosperity here to largely invest 
abroad in order to get interest on those investments 
and increase our prosperity, it must follow that it 
is to our disadvantage and the benefit of someone 
else if foreign investments are made here. It is said 
that “fools rush in where angels fear to tread.” Nothiog 
could be clearer than this when one considers the average 
speech on the fiscal question. How often do we read 
that England cannot be in a bad way because she 
importe large amounts of gold. If foreigners are investing 
here, it is easy to account for these imports. Assume a 
newly-discovered islund in the Pacific. Assume that some 
wanderer finds fertile tracts—finds mineral wealth. Does 
it follow that the island must share the total prosperity 
because it imports gold? Surely the prosperity is 
a divided quantity, the investor getting bis share. 
The island may be exploited for the benefit of 
non-residents. Hence in England we may—it does not 
follow that we do—import gold to our own detriment. 
But to go back to Mr. Cowan. He points out that 
the manufacturer ought to be insured against the 
chances and risks of the business, and then once more calls 
attention to certain badly-worded clauses often met with 
in specifications, also to the losses incurred by the lock-up 
of capital through delayed payments. These are questions 
which have been discussed ad nauseam. The parent Institu- 
tion has taken cognieance of the subject and issued model 
clauses, which if generally accepted will assist in over- 
coming these difficulties. Two other points of the 
greatest importance may be mentioned—the imposing of 
conditions upon British manufacturers both as to design 
and construction which are not and cannot be imposed 
upon foreign manufacturers. A standard type is more 
often than not accepted from the foreigner, but not at 
home. Perhaps the foreign type is really better than 
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that at home, but all our investigations go to show that 
perfection or non-perfection has little or nothing to do 
with the matter. Mr. Cowan thus sums up the consulting 
engineer: “A consulting engineer does, in my opinion, 
too much and too little. There are, of course, notable 
exceptions, but I am speaking generally. He will 
declaim against English manufacturers neglecting to 
standardise, and in his own work make standardisa- 
tion impossible. I have referred to the fact that 
in general the consulting engineer takes no respon- 
sibility—every manufacturer has had experience of this. 
I will give one instance, which is a typical one. А con- 
sulting engineer having overlooked in his drawings to 
make provision for head-room for a travelling crane, one of 
his contractors was put to considerable expense in remaking 
some apparatus to suit the actual conditions, consenting, as 
usual, to make no charge for doing so. In carrying out the 
alteration the contractor’s man broke a window, whereupon 
the consulting engineer wrote to the contractor to the 
effect that he was rendering an account for the repair of 
the window. That consulting engineer was lacking in a 
sense of humour, but his attitude is typical of that of the 
general body of consulting engineers. It must have been a 
consulting engineer who invented the clause to the effect 
that the contractor was bound to eatisfy himself that there 
were no.mistakes in the drawings issued for him to work 
to." The other point is thus put, “Why is it that resident 
engineers are often selected only upon the grounds of 
their technical experience? Many resident engineers have 
been installed who have had no experience or training in 
business." That is so, and is a misfortune ; but, on the 
whole, the resident engineers have shown an immense 
capacity for business. A resident engineer to a company 
is in a different position to one for a municipality. It is 
the latter that haye evoluted great business capacity. 
Indeed, all we know of organisation, of business methods, 
of improvements or mistakes, come from them. Ноге, 
then, are some of the views concreted in this address 
The longer portion deals with the fiscal question, but that 
we leave for the present. Mr. Cowan has put the manu- 
_facturers’ view; the other, that of the engineers, will 
undoubtedly be put forward ere long as a reply. There 
eannot be too much discussion upon the various points. 


. ̃ ͤ—.... 


CORRESPONDENCE. 


** One man's word is no man's word, 
Justice needs that both be heard." 


SUPERHEATED STEAM. 


SrR,—Mr. George Wilkinson's experience with recipro- 
cating steam-engines, as I gather from his letter published 
in your last issue, appears to have been unhappy. While 
one can be sorry for him, hie conclusions are really too 
hasty to be passed without remark. There is at least one 
electricity works where steam superheated very consider- 
ably more than 50deg. F. has been in regular use for the 
р five years in quick-revolution reciprocating engines. 

е engineers running the plant are quite happy about it, 
апа would be glad to get the steam at a higher temperature 
if the superhcaters would only give it. There has not been 
an accident in the five years due to the use of superheated 
steam other than the failure of a copper bend inadvertently 
: left in the main steam-pipe when the use of saturated steam 
was discarded. Valve faces, cylinder liners, piston rods, 
etc., that have been subjected to superheated steam for five 
years are still in excellent condition, and the cost of engine 
грин will compare favourably with that of most under- 

ings using the same type of plant. During the whole 
of this period the cylinder oil used has not cost more than 
1s. 10d. per gallon delivered at the works, and the quantity 
used is strictly moderate. A | 


There seems generally to be considerably more fear of 
superheated steam among engineers in charge of steam- 
engines than there is any o^casion for.—Yours, ete., 

E. LL. I. 


THE *PHIELASHOK." 


Sir,—Our attention has been drawn to а letter in your 
issue of the 6th inst. from Mr. J. Isaacs with reference to 
our instrument called a Phielashok,” and it is evident 
that that gentleman has not understood the method of 
applying the instrument. Your other readers will have 
no doubt grasped the fact from your article that the 
* Phielashok " consiste of such a high resistance placed in 
series with the body as to reduce a violent shock to a slight 
one, or to а tingling only. We are surprised that anyone 
should place a hand directly upon any terminal that may be 
"alive" as Mr. Isaacs would apparently do, when he 
should touch it with a “ Phielashok," in which case, should 
there be an eartb, it would be indicated at once. 

If the operator follows our directions, or even uses 
ordinary common-sense when applying the instrument, 
there is no fear whatever of receiving а violent shock, even 
on earthed systems, which your correspondent regards as 
dangerous ; and it was for such systems especially that the 
" Phielashok was designed. We do not claim that it is 
any бейет for testing, whether certain wires, etc., are 
“alive” or not, than the old-fashioned method of using an 
incandescent lamp; but it stands to reason that it is far 
more convenient and more easily and rapidly applied. — . 

We do not know whether Mr. Isaacs has used a Phiela- 
shok.” We should think not; but if he will let us know 
whether he is particularly susceptible to shock or not, and 
the approximate voltages of the circuits with which he has 
to deal, we shall be happy to send him one of the instru- . 
ments to try. 

In conclusion, we would mention that we have received 
numerous orders for the “ Phielashok,” more especially 
from corporation electrical engineers for their own and 
their staffs’ use.— Yours, eto., OLIVER AND Co. 


STEAM TURBO GENERATING PLANTS. 


SiR,— Permit us to assure Mr. Wilkinson that we have 
not intended to insinuate anything beyond what we have 
said in our letter. We called the statements extracted 
from his paper misleading because these incorrect state- 
ment were largely used in his argument. As he does not 
in his reply dispute the inaccuracies, the remarks in our 
previous letter still apply to the facts. Mr. Wilkinson is 
evidently not aware of the extent to which superheated 
steam is being used with reciprocating engines in central 
stations. Hundreds of our engines working under super- 
heat, some for four or five years, show that the troubles Mr. 
Wilkinson anticipates are purely imaginary. Our triple- 
expansion engines, expressly built to use superheat without 
risk, have shown benefits so great that nearly all up-to-date 
central-station engineers have insisted on superheat for some 
time past in their specifications. 

The difficulty with the turbine under superheat is due to 
the expansion, which necessitates a considerable increase of 
the usual clearance to avoid the risk of stripping the blades 
when the maximum possible superheat comes on. This 
might be arranged for if the superheat could be kept 
constant, but as this is impossible, there must, on account 
of the excessive clearance, be a large increase of leakage 
under the normal working conditions. 

As Mr. Wilkinson prefers to compare results under 
actual daily working conditions” and to have “the outcome 
of every-day practice,” we submit the accompaning Table A, 
giving the results of a year’s working of all the provincial 
central stations we know of where steam-turbines are used 
to any extent for electric lighting. The figures are taken 
from the latest official returns, and the costs are given in 
pence per unit sold published in the electrical papers, and 
for comparison we give from the same official returns an 
equal number of stations with reciprocating engines under 
approximately similar circumstances as to costs of labour, 
fuel, output, etc. The results are interesting, and show 
that the steam-turbine stations on the average are quite 
50 per cent. worse than the reciprocating engine stations, 
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í . TABLE A. 
| T ж 
=. А Kilowatt Total units] Coal and | Average Oil, waste, Average + Works | Avorage| Total | Average 
' Station. capacity. sold. ſother fuel. ditto. aud stores. ditte cost. ditte costs. | ditto. 
——— M: | . p 
; | | d. d. d. d. d. d. d. d. 
Black pool 3050 2,169,463 91 | 10 ) 1:52 ) 1'76 ) 
Newoastle District.] 2,500 | 1,619 671 |  :69 12 1:22 1:68 
. | Jambridge... ......... 1,500 419 005 "06 | 14 | 1:57 | 2 40 | 
Steam-turbines ...-, Scarborough ......... 1,085 431,777 85 „ 84 08 | 11 161 |! 17 2:66 || 2°37 
West Bromwich...... 650 | 285,848 | 55 | +11 1°10 1779 
| Mi rezambe ............ 700 202 967 | 1:28 | 14 | 2:61 | $31 | 
Melton Mowbray ..| 150 | 45,742 93 | 12 2°19 . 305 J 
ese 8.740 | 4,448 650 28 | 08 62 89 ) 
Halifax ............... 5,000 | 2,557 548 48 10 109 1:47 
High-speed re- | |Bootle.................. 850 ' 1,619,129 41 | | 05 | "10 88 | 
ciprooating4 Taunton ............... 1,080 646,275 70 51 06 07 105 рг 10 164 | 1:38 
steam-engines... | Darwen .. ............ 900 545,856 5 10 1:10 1:34 
King's Lynn 520 286,678 | 59 | 09 | 1:26 | 1775 | 
Salisbury ..........- 200 | 160,222, 46 . 07 1:21 1:80 


not only in the fuel used, but in the total cost per unit of | 


electricity produced. 

These official returns if be at up to date might possibly 
modify the results in favour of the reciprocating engine or 
otherwise by a decimal point or so, but the superiority 
shown by the reciprocating engine is too large to enable 
steam turbine advocates to quibble it away at present. We 
may say that the reciprocating engine stations have been 
chosen by us with as much absence of bias as possible, and 
we might have selected for example 38 stations showing an 
average of 41 for fuel cost, instead of the 51 we have 
accepted for comparison sake. These figures are the only 
official ones at present published, and they should, in our 
opinion, at least give pause to the enthusiasts who want to 


. rush the steam-turbine for central-station work. 


Turbine enthusiasts appear to lose sight of the fact that 
the steam-engine has not been standing still during the last 
few years, but has been largely improved by the judicious 
use of superheated steam in specially designed engines. 
The reciprocating steam engine, in fact, is still far ahead of 
either gas-engines or turbines for economy of fuel on the 
average station loads; and for comfort and reliability of 
running, on which the reputation of the station more 
immodiately depends, there is no question as to the 
superiority of the steam-engine.— Yours, eto., | 

BELLISS AND МОВСОМ, LIMITED. . 


MANCHESTER LOCAL SECTION, I. E. E. 


The inaugural meeting of the present session of the 
above section took place on Tuesday night, and was quite 
a record gathering, over 250 members being present. А 
. happy thought had given a double-barrelled character to 
the proceedings, which consisted of Mr. E. Cowan's address 
as chairman, and а demonstration of the properties of 
redium by Dr. Schuster. Mr. Cowan's text was “ Тһе 
Manufacturer’s Worries,” and he dealt, firstly, with the 
necessary evil of consulting engineers’ peculiarities ; and, 
secondly, with the unnecessary evil (according to Mr. 
Cowan) of Protection. Оп the general subject of progress 
he remarked that à glance down the published share lists 
of electrical manufacturing companies showed that the 
industry was sick. Taking the ordinary share capital of 
the companies manufacturing only electric light and power 
apparatus, which in the dozen or во companies listed in the 
electrical Pressamounted to something morethan 3} millions, 
they found that nearly half the capital was bearing no interest 
at all. He maintained that the manufacturing industry 
- had been hindered and hampered at home in its develop. 
ment, to the material detriment of the industry as a whole. 
The firet part of the address was enlivened by anecdotes 
of consultants and their generally recognised one-sidedness 
in dealings between producer and purchaser, and it was 
fortunate for the peace of mind of the chosen of the pro- 
fession present that there was no discussion. Note was 
made of the awkward position of a contractor when having 
to deal with both a consultant and a resident engineer 
when the two did not agree; and the very safe tip of 


| | 


backing the seemingly less important resident was given. 
With regard to the opinion which was held in some circles 
as to the unprofitable nature of municipal contracts, Mr. 
Cowan instanced the system of deferred payments, that is 
so rife in specifications, as a means of unprofitably locking 
up money to the detriment of trade. The likelihood of 
manufacturers combining to withstand unjust clauses in 
contracts was shown to be small, on account of the poten- 
tiality of foreign competition and the lack of business. 
Another point which Mr. Cowan said is injurious to the 
home manufacturer is that he is hindered in standardisation 
owing to the demand for alterations in designs, according 
tc the opinion of the engineer. He proceeded to pass some 
criticism upon resident engineers, complaining that many 
are installed merely on account of their technical experi- 
ence, and have no experience or training in business. A 
grave injustice is thus often done to contractors. The 
second part of the address was a ‘review of the fiscal 
question, in which a hydraulic simile did service, and a 
reat number of general conclusions were arrived at. Mr. 
wan finally summed up for Free Trade, on the general 
grounds that English manufacturers wanted “ bucking up,” 
and that Protection would cause them to go to sleep, with 
bad results to the industry. | 

A hearty vote of thanks was proposed by Dr. Bowman, 
seconded by Mr. C. D Taite, and carried with acclamation ; 
and in reply to this Mr. Cowan absolved all the consultiag 
&nd resident engineers present from connection with his 
remarks upon their class, as being the necessary exceptions 
to the rule. 

Dr. Schuster's demonstration, though interesting to the 
physicists present, fell rather flat with the general body of 
engineers and commercial men, and the »xperiments were 
hardly clear or conclusive enough to do more than amuse. 
The placing of a piece of radium between opposite poles to 
induce а discharge therefrom, for instance, would have 
been equally successful with ary piece of metal used as an 
arc striker; and the much-marvelled-upon luminosity of 
the substance in the dark reminded one of common or 
garden phosphorus. Dr. Schuster answered questions on 
the subject afterwards, when the unknown properties of 
the metal were very much in evidence. A vote of thanks 
to the professor concluded the proceedings. 


NEWCASTLE LOCAL SECTION, I.E.E. 


The following is an abstract of Mr. Gerald Stoney’s 
address to the Newcastle Branch of the Institution of 
Electrical Engineers, delivered on Monday, Nov. 16, 1903: 

This branch of the Institution of Electrical Engineers 
has now been is existence for four years, and the member- 
ship has risen steadily from 93 at the time of its inauguration 
to 152 at the present time. 

A subject in which great interest is being taken is the 
education of engineers, and this has produced most diverse 
opinions. All, however, are practically unanimous that it 
is necessary to combine practice with theory, but as to the 
best way of doing this there is much difference of opinion. 
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The best way, however, seems to be the sandwich 
system, in which the theoretical and practical training 
are carried on concurrently. Stress should be laid on the 
importance of letting a boy early in life learn the use of 
tools, and this can, as a rule, be best accomplished by 
letting him have an amateur workshop, in which the average 
boy will, with a little encouragement, spend a part of his 
spare time. 

Modern languages also are of great use to an engineer, 
and he should be taught both to read and speak them. 
Latin and Greek may well be left out, and it is maintained 
that the German grammar is as good an education for the 
mind as the Latin grammar, besides being of practical use 
to an engineer. Mathematics should also be taught from 
& ш point of view, so as to enable the student to 
make use of them in the actual problems which occur in 

tice. 

In thus, however, urging a practical education for an 
engineer, no one more than an engineer is aware how much 
is owing to those who pursue science for itself apart from 
mere monetary gain. Without the investigations of the 
immortal Faraday, out of which he deliberately refused to 
make any monetary gain, where would the whole of our 
modern electrical engineering be? Without the investiga- 
tions of Faraday, Maxwell, Herz, Fitzgerald, Lodge, and 
par others, Marconi could not have made wireless tele- 
graphy ti brilliant success it has been. In almost all 
cases the way has been paved for the engineer and the 
commercial man by seekers after knowledge, which they 
have given to the world freely and without stint, and it is 
hard to say what пека investigations іп pure science 
may have,in the future. Such discoveries as the fixation 
of atmospheric nitrogen, and thus the formation of 
nitrogenous manures, may be of great importance to agri- 
culture, and the formation by electrolysis of many of the 
organic compounds found in plants may eventually give us 
a clue to the mystery of life, which, along with gravita- 
tion, is one of the great mysteries of Nature still to be 
solved by man. 

The distribution of electricity for power, lighting, and 
traction has made enormous advances, and there is no sign 
of this rate of progress slackening. In this district we 
have the first of the great power stations a& Neptune Bank, 
Wallsend-on-Tyne, and soon a second one at Carville will 
be at work. During the past 15 yeara the size of engines 
and dynamos used had steadily risen from about 100 kw. 
to from 4,000 kw. to 5,000 kw. at the present date. In 
this connection the Parsons steam.turbine has taken а 
notable part. This was invented by the Hon. C. A 
Parsons, F. R. S, in 1884, and the first engine-was of about 
10 h.p., while now turbines up to 8,000 h.p and 10,000 h.p 
are being made. The low first cost, small steam consump- 
tion, absence of reciprocating parts, and small foundations, 
as well as reduced attendance and upkeep, have made th» 
type of engine largely adopted for driving dynamos a d 
alternators, as well as for the propulsion of ships and otbor 
purposes. 

A great field is opened up by the discovery of cathode 
and other rays, in which we seem to be dealing with 
individual electrons instead of with masses of them. 
Recently there is the marvellous discovery of radium, 
which not only gives forth three distinet sorts of rays, 
hut also is warmer than objects surrounding it, and 
is, therefore, constantly pouring energy, the exaot source 
of which is still in dispute. These researches in molecular 
physics may some day enable us to deal with indi. 
vidual molecules instead of with masses of them, and 
thus it may be possible to tap the great source of 
energy existing in the atmosphere by the help of the 
“Sorting Demon” pictured by Clark Maxwell, and thus 
utilise for the service of man the energy of the atmosphere 
without the consumption of coal or other fuel. And 
looking back on the advance made in the last 100 years, 
who will say it is impossible? Fancy our grandparents in 
the Flying Scotchman” at 60 miles an hour. What 
they would think of telephone, telegraph, or gramaphone 3 
What would the effect be on a stage coach if it met a 
bicycle or motorcar? Some of these things would have 
been declared impossible even within the memory of many 
of those here present, 


TRADE NOTICES AND NOVELTIES. 


Lundberg’s Accessories. 


The recently-issued catalogue of Mr. A. P. Lundberg, of 
477 to 487, Liverpool-road, N., contains somé new electric 
light accessories which will be weloomed by electrical engineers. 
Of the well-known standard switches: and other accessories 
made by the firm we cannot again give a desctiption, but the 
following improvements in detail are worthy’ of illustration. 
The first of these (Fig. 1) shows a new and patented method of 


Securing china switch covers on to either the *‘Pivot” or 
* Century " switch. For this purpose a screwed collar which 
keys with three projections into the china cover is used. The 
result is more mechanical than the usual method, and it 
relieves the roof of the cover from strains which frequently 
have caused fractures. The china cover secured in this way is 
much more satisfactory than one in which the material of the 
Cover has a thread formed in it. A variation of this method 
of securing any switch cover is shown in Fig. 2, which gives 
th» locking so often required. In this case the nipple is not 
keyed into the cover, but holds the same in position by means 
of its upper flange. The nipple is screwed into place by means 
of а key, shown in the illustrations, and without which the 
cover cannot be removed. This feature is of great service in 
switches which have to be placed in office corridors, asylums, 
schools, hospitals, etc. Fig. 3 illustrates one type of the Pivot 


FIG. 4. 


switch arranged for two-way working. As will be seen, it is 
contained in a brass box for sinking into the wall. Fig. 4 is a 
section of Mr. Lundberg's improved door contact for lavatory 
lighting. The general design of this is not new, but it has been 
slightly altered ao that it may be constructed in porcelain instead 
of in fibre, which is a great improvement. As will be seen, 
the terminals are exceptionally well shielded, and the contact 
made when the plunger is forced in is good. The illustration is 
full size, and the contact can be supk into any door frame. 


PHYSICAL SOCIETY. 


— 


At the meeting of the above society on Nov. 13, Dr. R. T. Glaze- 
brook, F.R.8., president, in the chair, 

Sir Oliver J. Lodge read a paper on “ Means for Electrifying the 
Atmosphere on a Large Scale.“ Twenty years ago the author was 
engaged with Mr. J. W. Olark on an investigation of the dark spaces 
seen near hot bodies placed in illuminated smoke. The existence of 
these dust-free spaces was discovered by Tyndall, and the phenomenc) 
had been investigated by Lord Rayleigh. Tyndal worked with hig. 
temperatures, and attributed the effect to the burning of the dust nes. 
the hot body. Such, however, cannot be the case, as the spaces exist 
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when inorganic dust, such as oxide of magnesium, is used. The con- 
clusion at which Messrs. Lodge and Clark arrived (see Phil. Mag, 
1884) was that the result was due to an aerial bombardment from the 
hot wire which drove the particles away, and they tried the effect of 
electrifying the hot body to see if there was any modification of the 
dark space. A new phenomenon was discovered, the whole of the 
dust being driven to the sides of the containing vessel .This experi. 
ment was shown by the author at the British Asscoiation meeting in 
Montreal in 1884, and subeequently, on а larger scale, at the Royal 
Institution. In the latter experiment two pieces of wire gauza, con- 
nected to the terminals of an electric machine, were placed opposite 
each other in а smoke-filled chamber, through which a current of smoke 
was slowly passing. Upon electrifying the plates the smoke ceased 
passing, the dust particles cohered, hovered in the air, and were eithor 
driven to the sides of the chamber or fell to the bottom In the case of 
mist electrification of steam in a bell jir converted it mto fine rain. 
It seems, therefore, possible that rain might be produced by the elec- 
trificstion of а cloud. Sir Oliver Lodge has tried at Liverpool to 
disperse fogs by discharging electricity into them. For this purpose 
a large mast was erected on the roof of the University College 
buildings. [t terminated in a bundle of pointe, to which electricity 
was conveyed from a Wimshurst machine hy a wire supported by 
specially-constructed insulators. In order to drive electricity from 
& point far removed from a surface a high potential is necessary, 
and sometimes a large gas flame was used to supplement the points. 
Upon one occasion the discharge of electricity from the flame was 
sufficient to keep a clear space of 50 or 60 yards radius.in a dense 
fog. The author had hoped to induce the Mersey Dock Board to 
try the principle on а large scale, having a series of positive di». 
charges on one side of the river and a series of negative discharges on 
the other; but he felt a certain reluctance in recommending the method 
to 5 men во long as it was necessary to derive the current from 
a Wimshurst machine. A dynamo would be a more suitable generator 
if it were possible to get a sufficiently high potential. The way out 
of the difficulty is to rectify а high-tension alternating current, 
and Sir Oliver Lodge has for some time been considering 
the possibility of doing this by utilising Cooper-Hewitt mercury 
lamps. A study of these lamps hss led him to believe that their 
rectifying power is much assisted by the outside metallic costing which 
surrounds the mercury electrode, and which is connectel to the 
posni terminal of the lamp. In order to rectify an alternatin 

ischarge, four lampe are so arranged in the form of a quadrilatera 
that, when the leads from the terminals of an alternating trans- 
former are connected to two opposite corners, two unidirectional 
currents are obtained from the other corners, Experiments have 
геп made at Birmingham by sending the current from a high- 
frequency alternator (5.000 ~. per second) through the primary of an 
induction coil and connecting the terminals of the secondary to the 
rectifiers. The length of the rectified spark can be incieased by putting 
a number of lamps in series in each arm of the quadrilateral arrange- 
ment. Sir Oliver Lodge performed an experiment at the meeting to 
show the dissipation of fog by electrification. The current from an 
alternator was passed through the primary of a coil and the terminals 
of the secondary connected to the rectifiers, 12 lampe in all, three in 
series in each arm, This arrangement is capable of giving a rectified 
spark 2in. or Jin. long, the unidirectional nature of which can be 
proved by passing it through a Crookes or a Róntgen tube. Some 
maguesium wire having been burnt under a large bell jar to fill it 
with a cloud of magnesium oxide, the jar was then illuminated by the 
light from an electric lamp. Passing through the base-piece upon 
which the bell jar was placed was a conductor which terminated in a 

oint inside the jar. hen the terminals between which the rectified 
Discharge was passing were separated and the other end of this con- 
ductor was joined to one of them, the electricity streaming from the 
point into the clouded atmosphere caused an immediate deposition of 
the magnesium oxide. 

Prof, W. E. Ayrton congratulated the author, and expressed his 
interest in the experiment showing the deposition of magnesium oxide. 
He pointed out that the combination of four Nodon valves for obtain- 
ing a continuous current from an alternating one had beén used before. 
Dealing with the rectifier itself, he said his fecling was that the rectifi- 
cation was due to а difference in the electrodes, and not to ay special 
proximity of two electrodes through the glass, as suggested by Sir 
Oliver Lodge. There were many cases of rectification—a metal carbon 
arc, for instance. In this case the explanation of the phenomenon 
was probably connected with the fact that one electrode was metallic 
and the other carbon. In the mercury аар both electrodes were 
metallic, but the metals were very different from each other. Prof. 
Ayrton said that Prof. Steinmetz had recently shown him some 
interesting experiments with mercury arc lamps, resembling in some 
details the Cooper-Hewitt lamp. There was, however, no choking 
coil, the starting being effected by an electromaguet capable of 
separating two tags within the tube, and causing a small aro which 
started the lamp. There wasalso no branch lead from positive electrode 
to the mercury end of the lamp. 1а his opinion this connection was 
only a starting device in the Oooper-Hewitt lamp. Prof Ayrton con- 
cluded by expressed his pleasure that the administrative duties of Sir 
Oliver Lodge had not interfered with his keen interest in scientific 
research, 

Prof. Н. L. Callendar expressed his intereat in the paper and in 
the experiments shown. In connection with the reotitication he 
pointed out tbat under certain conditions any vacuum tube would aot 
as а rectifier, illustrating the point by an experiment with ап X-ray 
tube. The phenomenon was noticed by Hittorf 30 years ago and 
attributed by him to the constriction around the negative electrode. 

Mr. W. Duddell said he should like to discuss the rectifying power 
of mercury lamps. Any two different electrodes in air will rectify 
to some extent. In the case of two carbons, the diameters of 
which are as 2 to 1, the resistance between them varies by 5 or 
oper cent., according as the current is passed one way or the 
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other. With a metal carbon arc it 1з possible to stop the 
current altogether. A point and plate will also act as a rectifier. 
He thought that the condenser arrangement was to facilitate 
starting, and expressed the opinion. that the rectification was due 
to the temperature of the electrodes and the temperature gradients 
near them. The temperatures of the mercury and iron in a mercury 
lamp were very different, and in the case of a point and plane there 
was a difference of temperature because of the cooling of the plane 
by radiation. He had aleo found that the best rectification takes 
place between electrodes having a high potential difference, and that 
when using the lamp for practical purposes the presence of impurities 
improved it by facilitating starting. j ў 

Dr. С. Chree pointed out that there was a potential gradient in the 
atmosphere from the ground upwards which sometimes amounted to 
1,000 volts per metre, and was often 150 volts per metre. He asked 
if this difference of potential between the ground and the topa of high 
trees would have any eflect upon the dissipation of fog 

Sir Oliver Lodge, replying to Dr. Chree, said it had occurred to him 
that atmospheric electricity must be taken into acoount, and said it 
was quite feasible that point discharges from trees might have some 
effect upon fogs, but not enough.  Replyi g to Mr. Duddell, he said 

ification it was necessary to 

have as good a vacuam as possible, but for lamps working on low 
voltages it was boneficial to permit a residue of impurities. He said 
he was still of the opinion that the outeide connection assisted the 
rectification in some tubes by throwing a great strain on the gas near 
the cathode. | a 

Sir Oliver Lodge then described * An Arrangement for Driving 
Mercury Pumps," designed by himself and Mr. B. Davies. The 
apparatus was constructed because the work n to make large 
numbers of vacuum fubes renders it essential to drive the pump 
bvdraulically. The preliminary exhaustion is effected with ап ordinary 
Fleuss pump and the work completed by using a Töpler mercury 
pump. The reservoir of the pump is suspended from the rim of a 6in. 
wheel, and is almost counterbalanced by a water-vessel suspended from 
the rim of a 2ft. wheel fixed upon the same axle. The water-vessel 
is capable of moving up and down between vertical guides, and 
mechanism is so arranged that when it reaches the top of the guides a 
tap is turned and it isfilled with water. The increase in weight causes 
it to descend and raises the pump reservoir. When it reachee the 
bottom of the guides, & valve in the bottom of the vessel is opened 
automatically and the water is discharged. The vessel then rises again 
and the process is repeated. Keyed to theaxle carrying the two wheels 
referred to there is a third wheel, 1ft. in diameter, over the rim of 
which passes & friction band. The funetion of this arrangement is to 
control the upward and downward motion of the water-vessel, bringing 
it to rest quietly at each end of the journey aud yet allowing it to 
move quickly. Thera is also a device at the bottom of the guides for 
keeping the valve ot the vessel open until the whole of the water has 
been discharged. The mercury which overflows from the pump is con- 
ducted back to the reservoir, thus giving a circulation of mercury and 
automatically replenishing the reservoir. 


FORTHCOMING EVENTS 


Fripay, Nov. 20. 


National Cycle and Motor Show.—Opening of an eight-day show 
of cycles, motorcars, and accessories, 


SATURDAY, Nov. 21. 
Junior Institution of Engineers.—At 2.30 p.m., visit to Orchard 


Dock, Blackwall, to witness & demonstration of fire extinguishing, 
eto., by invitation of the Clayton Company. 


Ipswioh.— At 12.50 p.m., opening of electric generating and tram- 
ways undertaking. 
MoNpav, Nov. 28. 
Society of Arts.—At 8 p.m., Cantor lecture, ''The Mining of 
Non-Metallic Minerals," by Mr. Bennett H. Brough. (Lecture I.) 


TvEsDAy, Nov. 24. 
Institution of Civil Engineers.—At 8 p. in, ordinary meeting. 


Paper: ‘‘On the Distribution of Mean aad Extreme Annual 
Rainfall over the British Isles,” by Mr. Hugh R. Mill, D.Sc. 


WEDNESDAY, Nov. 25. 
Society of Arts.—At 8 p.m., ordinary moeting. Paper: The 
ppt Exposition at St. Louis, U. S. A., 1904,” by Mr. Geo. F. 
Parker. 


Institution of Civil Engineers.—At 2 50 p.m., Students’ visit to 

а ee Northern Railway underground stations at Finsbury 
ark. 
THurspay, Nov. 26. 

Institution of Electrical Engineers.—At 8 p.m., ordinary meeting, 
Papers: The Testing of Electric Generators by Air 
Calorimetry,” by Мг. R. Threlfall, M.A.. P. R. S.; The Edison 
Accumulator for Automobiles," by Mr. W. Hibbert. 


Fripay, Nov. 27. 

Physical Society.—At 5 p.m., at the Royal College of Soience. 
Ordinary meeting. Papers: ''An Electrical Thermostat,” by 
Mr. Horace Darwin; On the Oc.urrence of Cavitation іп 
Lubrication,” by Mr. S. Skinner; ''A Lecture Experiment їп 
Electrica] Resonance," by Dr. W. Watson. 


SATURDAY, Nov. 28. e 

Glasgow Scientific Society.—At 7.50 p.m., ordinary meeting. 

Taper: Some Remarks on the Willans Engine,” by Mr. j 
Herbert Pocock, 


4 
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NEW COMMITTEES. 


ACCRINGTON. — Electricity, Legal, and Parliamentary Aldermen 
Cunlffe Hindle, Lee, Rawson; Councillors Bunting, Bary, Jas. 
Cunliffe, Higham, Langham, W. Lupton, and Slinger. 


ÅYR.— Lighting— Whole members of Council; five а quorum ; Mr. 


опре, convener. Zramways—Whole members of Council; five a 
quorum ; Mr. James 8. Hunter, convener, 


- BARNSLEY.— Electricity and Lighting —Oouncillor Brady (chairman); 
. the Mayor; Alderman Wilkinsen; Councillors Atkinson, Carter, 
Cotterill, England, Harvey, Kenworthy, Rose, and Wells. 

Barrow.— Electricity — Aldermen Bradshaw, Lee, Smith, and 
Townson; Councillors Ashburner, Atkinson, Cox, Dawson, Fisher, 
Hardy, Hewetson, Taylor. Tootill, Townsend, Wadham, and Young. 

BaATLEY.— Electric Lighting, Traction, and Tramways —Aldermen 
North and Hirst; Councillors Bagshaw, Childe, Ineson, and 
B. Turner. 

BEDFORD.— Electrical - Messrs. Walton, Robinson, Telling, W. Wood, 
Brogan, and Dickson. 

BIRKENHEAD. —Tramways—Alderman Cook; Councillors Blaylock, 
Ourphey, Edwards, Evaus, Griffiths, Laird, Litwall, Н. L. Pearson, 
Proudman, Snape, Venables, and Oox, and the chairman of the 
Ferries Committee. Electricity—Alderman Lees; Councillors Bennett, 
Cox, Duckworth, M'Gaul, Nowell, Proudman, Russell, Thomas, Wall, 
and Watson. 

BoLToN.— Tramacays—The Mayor and Deputy-Mayor; Aldermen 
T. E. Smith, Harwood, and Nicholson ; Councillors Battle, Fletcher, 
Horner, P. Higson, Maginnis, Panton, Wild (Deane), Witter, Vose, 
Rostron, and D. Isherwood. Electricity —The Mayor and Deputy- 
Mayor; Aldermen T. E. Smith and Fielding ; Councillors Panton, 
Berry, W. Cooper, Duxbury, Marshall, Rothwell, Clarkson, Gorton, 
N. Ramsden, and Waddington. 

BooTLE.— Electric Power and Lighting—Alderman Brewster 
(chairman); Oouncillor Wm. Brown (deputy-chairman) ; Alderman 
McMurray; Couneillora Bell, W. B. Brown, Carruthere, Clarke, 
Olemmey, Hanlon, King, Pearson, and Randall. 


BouRNEMOUTH.—Lighting (to include electric lighting)—Aldermen | 


Lane and Parsons; Oouncillors Burden, Guoniog, Harris, Hunt, 
О. R. Hutchings, W. E. Hutchings. Jones, Parry-Crooke, Roberts, 
Robson, Rolls, Street, Youngman. Telephones —Aldermen Lane and 
Parsons ; Oouncillors Abbott, Burden, Gunning, Harris. Hawkes, 
W. E. Hutchings, Minty, Wilson, Youngman. Tramwaysand Parlia- 
mentary—Aldermen Davis, Lawsou, Mattocks, Stockley, Webber; 
Oouncillors Abbott, Allen Banks, Bell, Beckett, Drake, Frost, М.О, 
Gunning, О, R. Hutchings, Youngman. | 

BRADFORD.— Z'ra;nways—Ohairman, Mr. James Hill; vice.chair- 
man, Alderman Enoch Priestley.  Electricitj —Ohairman, Mr. G. H. 
Robinson ; vice-chairman, Mr. Tom List-r. 
~ BricHTon.—Lighting—Oouncillor Bedford; Alderman Lowther ; 
Councillors Briant, Broadbridge, Carden, Halliwell, Butt-Thompson, 
Galliere, Holloway, Swift, Blaker ; Alderman Botting. Tremways— 
Alderman Stafford; Councillors Carden, Wilson, Blaker, Butt-Thomp- 
son, Galliers, Stone, Halliwell; Alderman Sendal! ; Councillor Swift; 
Alderman Buckwell; Councillor Holloway.  Telephows —Councillors 
Beryl, Black, Carden, Colbourne, Hardy, Jarvis, Lawson, Lintott, 
Mayston, Pankhurst, Stringer, and Yates. i 

BRISTOL. —Electrical—The Lord Mayor; Aldermen Pearson (chair- 
man), Lowe; Messrs, Hughes (vice-chairman), Lloyd, Elk, Chandler, 
Dr. Cook, Messrs. Witty, E. Collins, Langford, Perry, and Curle. 

BunY.— Tramways—The Mayor; Aldermen Ashworth, F letcher, 
Parks; Councillors Г. Ashworth, W. Ashworth, Battersby, F. Bradley, 
Hall Hewart, Hill, R. Kay, Spence, and Wilde. Electricity —The 
Mayor; Aldermen Dawson and Duxbury ; Councillors T. Ashworth, 
Battersby, Hill, R. Kay, Sanderson, Slater, P. Smith, and Spencer. 


Dersy.—LElectric Lighting —Aldermen Ann, Butterworth, Duesbury, 
Fletcher, Spriggs; Councillors Brigden, G. Dean, Eaton, Haslam, 
Shackleton, Wilkins. Tramways—Aldermen Butterworth, Duesbury, 
Fletcher, Sprigga; Councillors J. Dean, Eaton, Gandy, Haslam, 
Ottewell, Walker, Wilkins. 

EALING.— Electric Light —Aldermen Green, Tyer, and Kasner; 
Councillors Hardman, Menzies, Peal, Purvis, ard Richards. 

EASTBOURNE, — E/ectric Light—The Mayor; Aldermen Pocock and 
Strange ; Councillors E ien, Hillman, Hoadley, Martin, Colonel Mein, 
Rowe, Simmons, Tinliog, and Wright. t 


GILLINGHAM, —Electrie Light and Baths —Alderman Barnes ; Coun- 


cillors Holmes, Cornelius, Edwards, Parrick, Lewington, Middleton, 
and Hunt. | 
HALIFAx —Tramways and Electricity —Alderman Hey (chairman) ; 
Councillor Fawcett (vice-chairmau) ; Aldermen Tysen, Booth, Walsh, 
Crossland ; Councillors Ward, Clark, J. Whitaker, Dalton, Stansfield, 
Brotherton, Alderman, Oates, and Seed. | ' 
НАММЕВ5МЇТН.— Electricity and Lighting —Couucillor C. Johnson, 
chairman ; Alderman the Rev. Canon White vice chairman. 
Hvwoonp.— Electricity and Tramways -The Mayor; Aldermen 
Hodgkinson, Maden, and Marlor; Oouucillors A-h worth, Cockerill, 
Coupe, D. Healey, W. Heiley, Ingham, Jackson, Popple, and Smith. 
HoRNSEY.— Electricil y —Aldermen Fox and Mackenzie; and Mesera. 
Grayson, Piercy, Farquharson, 8. Smith, J. Н. Wilson, and two new 
members, 

HubpkRSTIELD.— Ta νE VI (exclusive of the Mayor, 21)—The 
Mayor; Aldermen Firth, Jessop, Whitehead; Councillors, Ainley, 
Cartwright, Conk, Coward, Dobson, Gee, Lawley, Moore, Oxley, 
Pogson, Rolfe, Ernest Shaw, Thomson, Alfred Sykes (North), Taylor, 
Whitworth, Brook, and Aston.  E^«;/^//y (20, exclusive of the 


Mayor)—The Mayor; Aldermen Hellawell, Calvert, E. Woodhead, 
Jepson. Whitehead; Councillors Berry, Chatterton, Cook, Dobson, 
Gledhill, J. Holroyd. Longbottom, Pogson,’ Priest, Ernest Shaw, 
Smith, Alfred Sykes (North) Thomson, Whittell, Woolven, Heppen- 
stall, and Hesketb. 

-Ipawicn.— Electric Supply.and Tramways ~The Mayor; Alderman 
F. Turner; Councillors 8. Brand, Geo. Butcher, S. G. Howe, 
Н. J. W. Jervis, J. Pratt, W. T. Pretty, E. P. Rdley, and Owen 
Turner. | ‚ 

LANCASTER —Electricity—The Mayor; Alderman Smith; Coun. 


‘cillors Hall, Heald, Huntington, Орі+ћогре, Threlfall, Dixon, Oarde 


well, Seward, Wright, and Bell. Tramways—The Mayor; the ex- 
Mayor; Aldermen Smith, Huntington; Councillors Hall. Wilson 
Heald, Threlfall, Towers, Thompson, Kirkby, Seward, and Wilkinson. 

MACCLESFIELD.—Electricity—The Mayor; Aldermen Brocklehurst, 
Eaton, Fountain, Mellor, and Savage ; Councillors Clayton, Cameron, 
Heath, Crew, Whitmore, Cross, Ishe: wood, Bailey, Oldfield, Brown, 
Wardle, and Stanifortb. 

MORECAMBE.— Hackney Carriaye, Railway Facdities, und Electric 
Light—Aldermen Carleton, Snuwdev, Wilson; Messrs. Ashton, 
Bennett, Coulthurst, Miller, Moore. 

NE son. — Electricity and Tramuays—The Mayor; Aldermen Reed 
(chairman), Hartley, Grecuwood, Hudson, Edmondson, Wilkinson; 
Oouncillors Wilkinson. Hargreaver, Whi'ham, and Smith. 

Newrort.—Gas, Electricity, und Water—Aldermen A. Oldroyd 
and F. Rhodes; Councillors B. Campbell, R. F. Machell, J. MoOann, 
F. Newsome, A. Pearson, and G Thorpe. 

NoTTINGHAM.—T'rau mays -Aldermen Brownsword, Bright, Ford, 
McOraith, and Sir John Turney; Councillors Ashworth, Baker, 
Billyeald, Butler, Houston, Hunter, Johustone, and Loverseed. 
Electricity —Aldermen Lambert, McOraith, Sir John Turney, and 
„ ; Councillors Ashworth, Cleaver, Elborne, Johnstone, and 

al mer. 

RiPoN.— Gus and Electric Lightiny—Mayor (chairman); Councillor 
Watson (deputy chairman); Aldermen Spence and Thirlway ; Coun- 
cillors Boddy, Savill, and Dixon. 

SAFFRON WALDEN.— Electric Lighting -The Mayor; Alderman 
Bell (chairman) ; Couucillors Atkinson, Gover, and Tuke. d 

RALFORD.— Tramways Alder men Halton, Jenkins, Linsley, and 
Woreley ; Councillors. Barker, Baraes. Barrett, Hodgson, Hopwood, 
Jones, Muir, Shaw, Stringfellow, and Yearnshaw. — Electricity—Alder- 
men Frankenburg and Shaw; Councillors Barrett, Hale, Higson, Hill, 
Hodgson, Jones, Leach, MeDougall, Rothwell, Sackville, Taylor, and 
Whes teroft. | 

SouTHAMPTON.— Tramways The Mayor; Junior Builiff Andrews ; 
А1дегшеа Button, Dunsford, Tilliog. Bicker-Osarten. Bonner, Dixon, 
Hancock, Hollie, Jenvey, Line, Willey. Electricty —The Mayor; 
Aldermen Button. Eannanuel, Duusford ; Counoulora Aldridge, 
Bickers-Caarten, Blakeway, Doling, Hancock, Lewis, Tebbutt, Willey, 
and Wright. | 

SouTHEND.—Light liil ways —Aldermen Brightwell and Tolhurst ; 
Oouncillors Barker, Campbell, Craig, Hubbard, Martin, Norman, and 
Roberts, 

SOUTHPORT. - — Electricity —Aldermen Hulme, ‘Unwin, and Vaughan 
Councillors Ashton, Boyd, Brighouse, Foggitt, Hough, Inghsm, 
T. Jones, Н. T. Smith, Travis, and Young. 

SouTHWARK.— Electric Light (16) —Aldermen Cannon. Hawkins, 
and Haynes; Couucillors Auton, Bungard, Cook, Davies, Edwards, 
Hughes, Newmans  Normao, Oshreos, Sharp, Westcott, Morton 
(Progressives), Chell and Sames (Moderates). 

STRATFORD — Electric Light —Aldermen Hawkes, Park, and Pearce ; 
Councillors Ballance, Barnard, Everard Tyler, and Winter. 

TAUNTON.— Electric Lighting —Aldermen Potter (chairman), Lock, 
Perkins; Councillors Lewis, Norman, Sibley, Van Trump, Webb. 

WARRINGTON, — Electricity and — Tramways—Aldermen Bennett, 
Bolton, Smethurst, Pierpoint, and Suttons and Councillors Ellison, 
John Evans, Pemberton, Tinnion, Wilkinson, Peacock, Craik, Lord, 
Thornton, and Maginn. 

WIGAN. — Electric Light and? Tramways —Ohairman, the ex-Mayor ; 
vice-chairman, Councillor W. Lowe; the Mayor ; Messrs. T. Ashton, 
J. Ballard, J. T. Gee, J. Hilton, R. Leyland, W. Leyland, J. Paxton, 
R. Richards, S. Taylor, S. Wood, W. R. Deakin, and J. McQaeid.- 


WORKINGTON. — Electrie Lighting — Messrs. M' Aleer, Wallis, 
Milburn, Holmes, Dutfield, M'Mullen, Walker, Yeowart, and 
Kennaugh. 


WoRTHING.— Electricity — Alderman Piper; Councillors Fraser, 
Gilbert, Morcraft, Norris, Raffety, Tate, and Walter. 


PROVISIONAL ORDERS. 


The following notices of intended application for provisions) orders 
appear in the Gazette : 

ELECTRIC LIGHT AND POWER. 

Lancashire Electric Power (company) ; Olitheroe Corporation Light- 
ing; Leicestershire and Warwickshire Electric Power (ccmpany); 
London Elestric Lighting (adjustment of areas); Ealing Corporation 
Lighting and Power; Tynemouth Corporation Electric Light ; North- 
ampton Borough Council Electric Light; Hexham Electric Lighting 
(E. P. Harvey) ; Walmer Urban District Council Electric Lighting. ' 


TRAMWAYS. | 
Royton Urban District Council ; Crompton Urban District Council ; 
Leek, Caldop, Low, and Hartington Light Railways (above company 
and North Staffordshire Railway Company); West Ham Corporation. 


T16 
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LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion again sat at the 
Westminster Palace Hotel on the 12th inst., Sir David Barbour 
preeiding. 


Mr. Andrew Young, valuer to the London County Council, gave’ 


farther evidence on bebalf of the London County Council. Hs was 
of opinion that the only economical method of carrving out street 
improvements in London was by laying-out the projected new streets 
in such a way that it would not be necessary to acquire a la'g» pro- 
portion of valuable property occupied for business purposes. He went 
on to say that the proposal under consideration was the conetruction 
of streets of a greater width than ару hitherto projected in Loadon 
namely, 160ft.—which must involve outlays of gat magnitude. If 
the proposal were farther extended, as he understood it was suggested, 
so that there should be special meins of locomotion by surface tram- 
ways, motor, and other fast traffic, and by tube railways, the poesi- 
bilities for recoupment would not only be increased, but would extend 
over very large areas of these remoter dietricts. Questioned as to the 
proposed new thoroughfare in continuation of the Holborn to Strand 
improvement—across the Thames, through Southwark, Bermondsey, 
and Camberwell, to the Orystal Palace—the witness seid he bad 
formed an approximate estimate of the cost of acquiring the 
necessary property. The line of route was 64 miles in length, 
and he estimated the cost at £12,000 000. Не had included 
an area of land 150. deep on either side of -the proposed 
thoroughfare, and this would enable the Council to purobase and then 
sell with the benefit of the improvement after construction. A con- 
s derable portion of the £12,900,000 would, no doubt, be recovered by 
the sale of the surplus property. 

The Chairman remarked that it had been suggested that it would 
be advantageous if a general scheme of street improvements to be 
carried out over а long period of years were laid down. 

The witness's comment on this was that if such a course were 
practicable many advantag-¢s would accrue feom its adoption, but it 
would be necessary for the financial success of such a scheme that any 
plan prepared with & view of future improvements should be treated 
us confidential, for as soon as it was known that property would be 
required for publie purposes new interests were created for the purpose 
uf obtaining increased compensation, 

Sir Alexander Bruoe, assistant commissioner of the Metropolitan 
Police, next gave evidence. He said that owing to the mode of 
growth of London there was an absence of plan in the construction 
and arrangement of streets, and no adequate provision had been made 
for growing needs. There seemed to be but one effective remedy—that 
of providing subways carrying all pipes, sewers, etc., во that they could 
be got at without interfering with the surface of the roads. With 
respect to tramways, he considered that tramway routes and termini 
had not always been fixed with due regard to the convenience of the 

ublic. He particularly referred to the congestion at the Westminster 

ridge-road, and said that the Commissioner of Police had endeavoured 
to get the terminus removed to the other side of York-road. Oae 
remedy for such a state of things was to have the termini in by-streete, 
and another was that the tramway should, iastead of stopping as it 
did now, go off at some by-street, furm a loop, put down its passengers, 
and then come on to the main line, 

At the sitting of the Oommission the following day the witn 
resumed his evidence: In summing up, he said that from a public 
point of view the chief hindrance to a steady flow of traffic was oross 
traffic. Во long as a street had other streets running into it carrying 
cross traffic, there must be frequent compulsory stoppages, and result- 
ing annoyance and delay. Subways might be provided for pedestrians 
or bridges, but it was not easy to see how this could be done in the 
case of vehicles. It was for engineers to say whether or not it was 
possible. From a police point of view, it would afford more relief than 
uny other remedy. 

Superintendent Bantics, D Division, Metropolitan Police, 
described the kind of traffic in the main streets of that district, and 
his evidence was mainly directed to this point. 

The Commission adjourned. 


APPOINTMENTS VACANT. 


Engine-Room Attendant. Salary 35s, rising to £2 per week 
Particulars trom the Secretary, South-Western Polytechnic, Manresa- 
road, Chelsea, З. W. 

Shift Engineer, Tun'r.dge Wells, £100 per annum. 

Mains Superintendent, Bexhill Borough Gouncil. 
218с inst. Src advertisement in last issue. 

Brassfinishers accustomed to switches, arc lamps, the Маро. 
facturing Elect:ic Company, Limited, 11, Red Lion-atreet, Olerk enwell. 
Sve advertisement in last issue. 

Assistant Works Manager for lamp factory, Ampere, care of 
J. W. Vickers, 5, Nicholas-lune, Lond n, E.C. See advertisement in 
lant issue. 

Tramways General Managor, Sheffield Corporation, Dec. 1. 

Engineering Assistant, used to tramway work, Finchley Urban 
District Council, £1.5 per annum. Application by Dec. 3: 

Electrical Draughtsman, Metropolit n Asylums Board. Salary, 
£2. 10a. рег week. Application by 2187 inst. 

Clerk, Colchester Electricity Works, 23 d inst. 

Assistant Electrical Engineer, Sanitary Commissioners, 
Gibraltar. Salary, £200 per annum. Applications by Dev. 16. See 
advertisement. 

Under-Foreman, electric repair shop. See advertisement, 


Salary, £2; 


LEGAL INTELLIGENCE. 


FERRANTI LIMITED. 


In the Chancery Division of the High Court on Tuesday Estler Bros. 
petitioned Mr. Justice Buckley for the compulsory winding up of the 
above company. \ 

Mr. Buckmaster, K.C., in support of the petition, said his clients 
were oreditors on bills of exchange. The company carried on a large 
business, and had issued debentures for £1C0,000. The debenture 
holders had appointed a receiver and manager, who was carrying on 
the worke, and a meeting of creditors had been called for that day to 
consider à scheme of reconstruction. He therefore asked that the 
petition might stand over for a fortnight. 

Mr. O. Leigh Clare, for a large number of creditors and preference 
shareholders, asked that the adjournment should be for one month, 
because there was a hope of coming to an arrangement by which every- 
body would be paid in full 

Mr. George Henderson, for creditors for £14,500, supported the 
application for one month's postponement, but 

His Lordship thought that at present a fortnight's adjournment 
would be sufficient. 


JANDUS ARC LAMP. 


In the Chancery Division of the High Court on Wednesday, Mr. 
Justice Kekewich had before him & motion arising out of the action 
Jandus Arc Lamp and Electric Company, Limited v. Are Lamp 
Company, which was in the list for trial. 

Mr. W. Graham said the action was brought to restrain the 
infringement of two patents by the defendant company. The plaintiff 
company, for whom he appeared, had been advised that neither of its 
patents in the form in which they now were could be safely litigated 
upon, and the motion was for plaintiff company to be allowed to 
amend its specification. | | 

Mr. Bousfiéld, K.C., on behalf of the Arc Lamp Company, sub- 
mitted that, as the plaintiff company oould not win on its present 
materials, the action ought to be dismissed. 

Iu the result, his Lordship granted tbe application. 
directed that the action should stand over generally. 


It was 


SPEED OF TRAMCARS. 


At the South-Western Police Court on Monday, before Mr. Garrett, 
an application was made by Mr. Moffat Ford for 10 summonses against 
the Loodon County Coundil for driving their electric tramcars along 
South Side, Clapham Common, at a speed in excess of the legal limit. 
Mr. Ford stated that he timed the cars on Sunday morniog and found 
that they were travelling at the rate of from 17 to 244 miles per hour. 
The summonses were granted. 


At a meeting of the General Committee of the National Oyolista' 
Union, at the Union Offices, Lonsdale-chambers, Chancery-lane, the 
Secretary reported that he had been in correspondence with the Board 
of Trade, aud had been informed by the Board, that the regulations as 
to limitation of speed are in operation on the following electric tram- 
way systems: London United, Ccoydon and West Ham Corporation, 
and Est Ham Urban Disti iet Council tramways. The regulations 
provide that each car shall he fitted with а speed indicator and supple- 
mentary haud brakes. The apeed must no. exceed 10 miles an hour 
except on the south side of Clapham Common, where 12 miles an hour 
is permit :od. At certain parts, where there is much traffic, the maximum 
speed is тейи ei t» eight miles an hour. 


MANSLAUGHTER CHARGE AGAINST A MOTORMAN. 


At the Manchester Assizes Alfred Lacey, an electric tram driver, 
was indicted fur the manslaughter of Nathaniel Leather. Leather was 
in charge of a lurry. and while crossing the line was run into by the 
car, which, it was alleged, was running at from eight to ten miles an 
hour. Evidence was given by passengers on the car, some blaming 
the accused and asserting that he had ample time to avoid a collision, 
and others stating that the collision was a pure accident. 

The Judge, in summing up, said the point in question was whether 
or not the prisoner took notice of the road before him and adopted 
proper means to avoid a collision. Tramcars, added his lordship, had 
no more right to the highway than he bad, and the drivers must 
exercise ressonable and proper care. They had not the smallest right 
to say to people, at all risks get out of the way, but they must get 
out of the way themselves if the necessity arose. 

After being absent two hours, the jury returned and announced 
that they could not agree, but at the request of the judge they retired 

in. ; 

A quarter of an hour later the jury came back, and the foreman 
announced that they had agreed to a verdict of Not guilty." 
Prisoner was therefore discharged. 

The Judge, addressing the prisoner, said. I вау nothing but 
this: be more careful in driving these cars in future or you will be 
bere again. 


ASSESSMENT OF ELECTRIC LINES 


At the West Riding Oourt, Bradford, an important rating case was 
heard before the magistrates. It concerned the lines upon which 
electric care are run by the Bradford Corporation between Thornbury 
and Stanniogley, and which pass through the areas of the Padsey Oor- 
poration and the Farsley and Calverley District Councils, the оазе 

epending on the question whether such lines conatitute а ‘‘tramway " 
or a light railway.” The local authorities of Pudsey, Farsley, and 
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Calverley issued a joint summons against the Bradford City Council 
requiring them to pay the full exteat of the rating, amounting to 
about £21. The Bradford City Council hold the view that the lines 
are а light railway, and, therefore, exempt from rating to the extent 
of three-fourths of the total value. A peculiarity of the case is 
that by an Act obtained by the Bradford Corporation in 1899 the 
Corporation obtained powers to construct a ''tramway along the 
main road from Thornbury to Stanningley, but in the same year a 
үе applied and received powers to construct a ''light railway ” 
ong the same route, As the result of negotiation, the Corporation 
took over the powers granted to the syndicate, and ultimately elected 
to utilise them in place of the authority conferred by the Bradford 
Act, because, for one thing, the syndicate contemplated a double set 
of rails being laid, whilst the powers obtained by the Corporation’s 
own Act of Parliament provided for only one set. This was one of 
the points advanced by Mr. Wardle for the Bradford сыр їп 
Е, of the contention that what had been laid was a light railway. 
rthermore, the certificate of the Board of Trade given at the time 
the lines were opened, mentioned that they were constructed under 
ers granted by the light railway order. The money for laying the 
ines had, too, been borrowed under the same order, and a separate 
account was made of the capital expenditure. Once a light railway, it 
was always a light railway. 

Mr. Harrison, for the district authorities, pointed out that this 
line was indivisible from the whole syetem of the Bradford tramways. 
It was not a separate piece of railway worked separately, and as to 
which separate accounts of receipts were kept. There was no line of 
demarcation between the Bradford tramways and the so-called light 
railway which extended from the Bradford city boundary at one end 
to the Leeds city boundary at the other end. The same cars were run 
over these lines as were run over the Bradford tramlines, and the elec- 
tric current was supplied from the same generating station in Bradford. 
He maintained that in any case the Oorporation were not entitled to 
the three-fourths reduction, because the lines were not used ''only" 
asarailway. Indeed, the case of an ordinary railway did not apply, 
because here the cars were run on the highway, and the system enjoyed 
all the advantages of light and the upkeep of the roads. The cost in 
road repairs was, in fact, much greater now than before. 

The Bench came to the conclusion that, although this might be a 
light railway, the Bradford Corporation were not entitled to the 
three-fourths reduction upon the rating. 

Netice of appeal was given. 


SOUTH LANCASHIRE TRAMWAYS. 


At the Ohancery Oourt of Lancashire, held at Liverpool on Monday, 
the case of Greenhouse v. the South Lancashire Electric Traction and 
Power Company, Limited, was heard. The action was brought by 
certain debenture holders to obtain a decision as to whether resolutions 

ed at a meeting held on Oct. 7 last were within the provisions of a 
deed of mortgage dated Jan. 28, 1901, securing the holders of deben- 
tures. An injunction was also asked for to prevent the trustees or 
directors acting upon the resolutions, and for the appointment of a 
receiver and manager. The point at issue was whether a majority 
were able to as against a minority a resolution which reduced the 
present first debenture holders to the position of second debenture 
holders by giving the company power to issue debentures to the amount 
of £600,000, and place them in front of the present debentures. It 
was contended that as the system had been built with the money of 
the debenture holders, it was not reasonable to ask them to forego 
their priority and take the position of unsecured creditors. 

- Vice-Chancellor Hall decided against the claim of the debenture 
holders, and said, although it might seem hard to put £600,000 in 
front of the existing first mortgage holders, yet persons who invested 
in the hope of getting 44 per cent. on the faith of a deed which said 
that their rights migat be compromised or modified by a majority of 
the shareholders could not ceme to Court and claim those absolute 
rights which &n ordinary mortgage gave. 

The company intimated their willingness to defray the plaintiff's 

t. | 
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TRAMWAY TRACK REPAIRS. 


The General Electric Tramway Company were summoned at West 
Hartlepool Police Oourt, at the instance of the Corporation, on a charge 
of failing to keep certain portions of the track on the West Hartlepool 
to Hartlepool section in a proper state of repair. 

Mr. J. W. Brown, the borough engineer, said he inspected the 
track on Nov. 2 and 3, and found that at certain parts within the 
borough the granite pavement was as much as 14іп, above the rails, 
whilet at others the rails were considerably below the pavement. The 
condition of the track was, at the time he inspected it, decidedly 
dangerous. Since then men had been engaged repairing it, but there 
were still places where it was in a dangerous condition. 

Mr. Tyldesley Jones, who appeared for the defendant company, 
submitted that that Court had no jurisdiction in this matter. He 
quoted Section 55 of the Tramways Act, which provides that in any 
case of difference between a tramway оош рану and the local road 
authority as to the construction of a track, the matter should be 
referred to the Board of Trade. 

The Town Clerk pointed out that in this case it was not a question 
of construction, but of maintenance and repair, and the Board of 
Trade had told the Ccrporation that they must come to that Court to 
enforce the order. | 

In the course of the evidence for the defence, Mr. William John 
Grier, chairman of the Hartlepools Electric Tramway Company, said 
that, as compared with Regent-street, London, Olarence-road, West 
Hartlepool—one of the places conplained about—was a billiard table. 

In the end the Bench found the case proved, and imposed fines 
amounting to £4, and coste, | 


WORKMEN’S COMPENSATION ACTS. 
A Departmental Oommittee, appointed by the Home Secretary, is 


now engaged in considering what amendments in the law relating to 
compensation for injuries to workmen are necessary or desirable, and 
as to what classes of employment not now included in the Workmen's 


Compensation Acts those Acts can properly be extended with or 
without modification. The committee consists of Sir Kenelm Digby, 
К.С.В., his Honour Judge Lumley Smith, Sir Benjamin Browne, 
D.O.L., M.I.C.E., Captain А. J. G. Ohalmers, and Mr. George М. 
Barnes, Mr. К. К. Bannatyne, of the Home Office, is secretary. 


COMPANIES’ MEETINGS AND REPORTS, 


SOUTH LONDON TRAMWAYS. 


A meeting of the shareholders in this Company, called by the 
liquidators, was held at Wiochester House on Monday. The object 
of the meeting was to have laid before it the liquidators’ accounts and 
the hearing of ару explanation as to the final dieposal of the assets of 
the Company which the shareholders might desire. 

Mr. George Ennis, one of the direotors of the moribund company, 
said the liquidators were able to return a further бв. 34d. per share, 
which, with the £4. 10s. per share paid on March 31 last, would give 
the shareholders £4. 16s. 54d. for each £10 share. 

À vote of thanks to the liquidators conoluded the proceedings. 


GUILDFORD ELECTRICITY SUPPLY. 


À special meeting of the shareholders in this Company was held last 
non the Oounty Hall, Guildford, the chairman (Dr. F. R. Russell) 
presiding. . 

A resolution formally agreeing to the substitution of preference 
shares for the founders' shares, in accordance with the decision of а 
meeting of the holders of founders’ shares held recently, was unani- 
mously adopted. This has been found necessary in order that addi- 
tional capital, which is needed for the extension of the Company's 
undertaking, may be raised. 

The meeting further authorised the inorease of the nominal capital 
of the Company from £20,000 to £55,000— £25,000 preference shares 
and £35,000 ordinary shares. 


CAPE ELECTRIC TRAMWAYS. 


The ordinary general meeting of the shareholders was held at the 
office, Loudon-wall-buildings, оп Wednesday, Colonel Sir Charles 
Euan-Smith presiding. | 

The Chairman, in moving the adoption of the report, which 
appeared in our issue for the 6th inst., observed that it afforded the 
shareholders gratifying proot that their tramway systems at Cape Town 
and Port Elizabeth continued to exhibit that steady progress as to 
traffio and revenue which might be regarded as one of the most solid 
symptoms of stability and success. Notwithstanding the large increase 
which since the commencement of their working had characterised 
the traffic and revenue of each successive year, the period 
under review exhibited a still farther increase of £15,837 in 
their gross revenue, and of 1,245,000 passengers carried, as compared 
with the figures of the preceding year. [t was true that their 
operating expenditure for the 12 months had proved very heavy, 
and that the net profit was lower than that of the preceding year by 
about £15,000, but this was owing to cauees against which no fore- 
sight on the part of the directors could have protected them. The 
great strain on the rolling-stock and permanent way from the sudden 
heavy development of the traffic duriag the war had rendered а com- 
plete overhauling of the permanent way, of the rolling-stock, and of 
the plant in Cape Town imperatively necessary. All this, in con- 
junction with the erection of additional power plant and fresh rolling- 
stock, had had to be carried out at a time when rates for both 
skilled and unskilled labour and all prices were, as they havo 
since remained, abnormally high. This abnormal expenditure was, 
however, now gradually diminishing, though much still remained 
to be done to the permanent way, and these reductions would, 
it was hoped, further make themselves felt during the current year. 
In the meantime the directors had the satisfaction of knowing that 
the Oompany’s plant in баре Town was efficient and equal to the 
requirements of the traffic. In Port Elizabeth they had nearly com- 
pleted the erection of an additional unit in the power-house, and had 
added to the rolling-stock, bringing it up to the level of the traffic 
requirements. The increased expenditure on those most necessary 
items had been provided without the Board having had resource to 
any measures providing for a farther increase of capital. The excess 
of their expenditure over the original estimates for which funds had 
been provided had been met from the reserve fund, which now stood 
at 2157 000, and, notwithstanding the decrease in the profit available 
for dividend, the net result to the shareholders was that they received 
12 per cent., free of income tax, on the year’s working. With regard to 
the lease of the Camps Bay tramways, he stated that the directors, in 
accepting it, were quite prepared for a little loss in the carly stages of 
operating that system, but they were nevertheless satisfied with the 
terms that were arrange, including as they did the option of purchase 
by this Company of the Camps Вау tramway system with its parlia- 
mentary concession for 50 years. After lengthy negotiations with the 


Municipality of Cape Town, amended by-laws of that body were now 


in the hands of the Government for official sanction, whereby some 
wholesome modifications were made in the oppressive regulations 
passed in 1901 against overcrowding on cars, which, in contradistinc- 
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tion to the custom prevailing all over the world, absolutely forbade 
the utilisation of the standing room on the platforms of their cars, and 
consequently provided a constant source of g ievanoe and dissatisfaction 
to themselves as well as to the public at large. 

Mr. L. Breitmeyer second the motion, which was carried 
unanimously, 


EASTERN EXTENSION TELEGRAPH. 


The ordinary general meeting of the shareholders in this Company 
was held at River Plate House, E.O., on Wednesday, Sir John Wolfe. 
Barry, K.C.B., presiding. | 

The Chairman, in moving the adoption of the report, said that the 

receipts for the half-year showed a decrease of £18,757. The 
actual falling off in the receipts from the Australasian traffic was nearly 
£31,000; but, fortunately, many of the local traffics showed sub- 
stantial increases, and the loss on exchange had not been sustained 
this year, owing to the rise in silyer and to the revising of rates in 
silver countries every three months. Working expenses showed 
an increase of £17,000. The expenses for the maintenance of cables 
accounted for over £2,000 of that increase, and the North China 
station, recently opened, for £4,100, but the bulk of the 
increase was due to the keen and unfair competition which 
the Company was experiencing at the hands of the British, 
Canadian, and Australian Governments. Although the privilege of 
dealing with the public direct was readily granted to private com- 
panies in Great Britain, Canada, and other countries, the Governments 
of Canada, New Zealand, and Queensland had strongly objected to 
the Company enjoying it in Australasia, and had strongly protested 
ainst the Federal Government’s decision to extend the privilege to 
elbourne and Brisbane. As a result of the protest, the agreement 
between the Company and the Federal Government still awaited 
ratification. The competition with the Government was being carried 
on energetically, and although the Company had to complain of 
unfair treatment, it had, so far, been successful in retaining 
its traffic. The Pacific Cable had not helped Australia. The only 
benefit accrued to tbe United States, as the traffic with Oanada 
was very small, The Australian traffic was insufficient to support all 
the lines, and the accommodation would be in excess of the traffio for 
some years to come. The loss on the Pacific Cable would have to be 
stood by the taxpayers. At the present time the Company was 
suffering from two causes in Australia. The first wae Government 
competition, and the second the drought in Australia, which had 
certainly reduced the volume of business, One cause would remain, 
but the other, there was every reason to hope, would away. The 
American cable from San Francisco to Honolulu had been extended 
to Manila, and the Company was now interchanging traffic. The 
United States, b7 the arrangement, had obtained access to the Far 
East, and the Company had obtained another route to Europe, 
The decision arrived at during the sittings of the International Tele- 
graph Conference, recently held in London, not to make the official 
vocabulary " compulsory, ought to put an end, once and for all, to the 
constant disputes between the telegraphing public and the cable com- 
ies as to the admissibility or otherwise of doubtful code words. 
nder the new arrangement such words, which might be real or 
artificial, must be composed of syllables capable of pronunciation 
according to the eight authorised languages, and the words must not 
exceed 10 letters according to the Morse alphabet. Combinations not 
fulfilling these conditions would be considered as letter ciphers, and 
idea be charged accordingly—namely, at the rate of five letters per 
word. 

The Marquis of Tweeddale seconded the motion, which was 

carried unanimously. 


WEST INDIA AND PANAMA TELEGRAPH. 


The ripis ponora meeting of the shareholders in this Company 
was held st Winchester House, К.О., on Wednesday, Mr. Walter 
Bishop Kingsford presiding. 

The Chairman, in moving the adoption of the report, said the 
total receipts showed an increase over the терр half of last 
yeat of 35,933. That increase was entirely due to a windfull of 
abnormal traffic which came upon the Company's line in consequence 
of interruptions to two French companies’ cables, Those cables had 
now been repaired, and since the middle of October that source of 
revenue had ceased. The political events and possibilities in Panama 
should certainly mean additional business for the Company's line to 
Colon. It was the policy of the Board to pay off the arrears of divi- 
dend on the first and second preference shares when there were avail- 
able profits. On Aug. 11 a cyclone swept Jamaica, and the damage 
to property was enormous. The Jamaican Government's land lines 
had been wrecked, and the Company's land lines blown down. The 
Company's cable house at Holland Bay was blown away and 
the cables dislodged. The Company's clerk at that station had, 
however, connected the cables up on the beach and saved delay, Such 
events were continual reminders of the fact that the maintenance of 
telegraphic communication throughout the Weet Indian colonies was 
not an easy business. Considerable trouble had lately been experi- 
enced with the cables from Trinidad to Demerara. А large sum had 
been spent in repairing one cable, and there would come a time when 
the Board would have to consider whether it would be justified in 
endeavouring to put that cable in working order. "Three sections of 
the Company's system had remained unrepeired since the Martinique 
disaster. The repairing ship which endeavoured to repair them had 
nearly been destroyed, so that the completion had been postponed for 
more peaceful times. The repairs would be started in a very few days. 
Efforts were being made to revive the cotton industry in the West 
Indies, and the successful establishment of an improving industry 
could hardly fail to bring traffic to the Company. 

The report was adopted. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, — 


Erith.—The Council invite tenders for the wiring and fitting ot 
premises, 

Dorchester.—The Town Council invite tenders for electric lighting. 
Tenders by Nov. 26. 

Preston.—The Borough Council require tenders for switchboards, 
etc. Tenders by Dec. 12. 

Newport (Mon.)—The Borough Council invite tenders for three 
50-b. p. motors, etc., by 23rd inst. 

Pontypridd.-—The District Council invite tenders for the supply 
of six single and e ix aouble-deck electric cars. 

Middiesbrough.—Tenders sre required by the Corporation for 
dynamos, boilers, and condensers, by 28th inst. 

Brussels.—The Belgian State Railways require tenders for four lots 
of telegraph poles (specitication No. 217). "Tenders by Dec. 23. 

Maidstone.—The Corporation invite tenders for the construction 
and equipment of light railways. Tenders by Dec. 7. See advertise 
ment. 

Canosa di Puglia (Italy).—The Municipality will receive tenders 
for installing and working electric lighting for 50 years. Tenders by 
30th inst. 

Witton (Birmingham).—Messrs Kynoch, Limited, invite tenders 
for electrical supplies for six or 12 montbs from Jan. 1, 1904. Tenders 
by 20th inst. 

Hornsey.—The District Council invite tenders for one 300-kw. 
steam dynamo to be delivered in October, 1904, and another in 
March, 1905. 

Dudley.—The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. i 

Windsor.—The Town Council invite tenders for the supply of 
electricity or gas for the purpose ot public lighting throughout the 
district for a period of five years. 

Wood Green.—The Urban District Council invite tenders for the 
erection of a power station and the buildings in connection with the 
Council’s electric lighting scheme. 

Rangoon.—The Municipal О. о 1::ее have decided to call for 
amended tenders for the electric lighting of the town on a continuous- 
current system. Five tenders were received for the first call. 


Batley.—The Town Council invite tenders for the erection of 
building for refuse destructor. Specifications, etc., may be obtained 
from the Borough Surveyor, Branch- road. Tenders by 50th inet. 


Greenwich.—The London County Council invite tenders for six 
electrically-driven three-throw boiler feed pumps. Specifications, 
etc., at the County Hall, Spring-gerdens, S. W. Tenders by Jau. 19. 


Greenwich.—The London County Council invite tenders for the 
supply delivery, aud erection of four 3,000-kw. generators with 
exciters, Tenders by 10 a.m. on Dec. 8. See advertisement in last 
issue. 

Wisby (Sweden).—Tenders are invited for a private and public 
electricity supply estimated to cost 180,000 kroner. Particulars may 
= obtained from the Director of the Draetselkammaren at the above 
place. 

King’s Norton and Northfield. —The Council invite tenders for 
the erection of car-sheds and waiting room. Tenders by 30th inst. to 
Mr. Edwin Docker, clerk to the Council, 10, Newhall-street, Birm- 
ingham. 

Sydney (N.8.W.). —Tenders are asked for the supply of continuous 
and alternating current meters. Specifications, conditions, and forms 
of tender are obtainable from Messrs. Preece and Cardew, 8, Queen 
Anne's-gate, S. W. Ё 

London, W.—The (reat Western Railway Company invite tenders 
for the supply, delivery, and erection of water-tube boilers, engines, 
three-phase generatora, and auxiliary plant at Park Royal, near Acton. 
Tenders by Dec. 7. 

Kirkcaldy.—The Corporation invite tenders for one about 400-k w. 
combined steam-engine and dynamo for lightiug or t action (vertical 
triple-cxpans‘on or three-crank compound and multipolar generator), 
Tenders by Nov. 23. 

Cape Town (South Africa) —The Directors of the Cape Town 
ludustrial Exhibition (International) invite offers for lighting the 
grounds, etc. Tenders to Palmerston House, Old Broad-street, London, 
E.C. See advertisement in last issue. 

London County Council Tramways. — The Council iavite 
tenders for the wiring and fitting for electric lighting of five sub- 
stations and three car-sheds in connection with the tramways, 
Tenders by Dec. 5. Sce advertisement in last issue. 


Swindon (Wilts).—The Corporation invite tenders for complete 
traction switchboard cables, etc. Specifications, etc., may be obtained 
from Messrs. Lacey and Sillar, 78, Kiny-street, Manchester, and 
2, Queen Anne's-gate, Westminster. Tenders by Nov. 25. 


Dartford.—The Metropolitan Asylums Board invite tenders for 
installing a complete system of telephones at the Darenth Asylum, 
Dartford, Kent. Specifications, etc., may be obtained at the office of 
the Board, Embankment, E.C. Tenders by 10 a.m. on Nov. 17. 

Glasgow.—The Corporation invite tenders for the electric light 
installation, etc., for Anderaton District Library. Specifications, etc., 
may be obtained from Messrs. Paterson and Stewart, architects, 
14, Blythswood square, Glasgow. Tenders by 10 a.m. on 17th inst. 


Brighton.—Tlie Council invite tenders for six water-tube boilers ; 


-a system of steam, exhaust, feed, blow-off, and suction pipes; and 
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cast-iron storage tanks. Specifications, etc., may be obtained from 
Mr. Francis J. Tillstone, Town Hall, Brighton. Tendera by Dec. 7. 


London, N.—The Hornsey Urban District Council invite tenders 
for the supply of meters, indica'ors, and consumers’ fuse boxes. 
„ etc., may be obtained from Mr. Norman Staniland, 
Electricity Works, Tottenham-lane, Hornsey. Tenders by 30th inst. 

.—The Corporation invite tenders for one Lancashire 


Todmorden 
boiler, two steam dynamos and balancer booster, two feed pumps and 
one injector, economiser, surface or jet condenser, switchboard and 


instruments, storage battery, cable work, and overhead hand crane . 


Christohurch (New Zealand).—Tenders are invited for the com- 
vee installation of electrical tramways, other than buildings Speci- 
cations, etc., may be obtained from the Agent-Gen ral for New 
Zealand, Victoria-street, S.W. Tenders by March 17. See advertise- 
ment. 

Dublin.—The United Tramways Company invite tenders for the 

supply of g neral storcs, including car fittings, iron, steel, castings, 
oils, penn, glass, brushes, ironmongery, harness materials, electrical 
supplies, timber, etc , for year ending Dec. 31, 1904. Tenders by 
30th inst. 
Barrow-in-Furness.—The Corporation invite tenders for the 
completion of the electric lighting installation at Hawcoat and Walney 
police stations and the pig slaughtering hall and Jairage at the public 
abattoirs. Further particulars may be obtained from the Borough 
Engineer. 

Belfast.—The Committee invite tenders for the supply and ere: tion 
of a complete heating and ventilating system, including steam boilers, 
heaters, etc., engines, blowers, and electric fans. Tenders by Dec. 4 
to Messrs. Young and Mackenzie, architects, Scottish Amicable Build- 
ings, Belfast. 

Warrington.—The Cheshire Lines Committee invite tenders for 
telegraph materials, steel fishplates, creosoted sleepers and crossing 
timbers, and oak keys. Specifications, etc., can be obtained from Mr. 
8. Saxon Barton, stores superintendent, Cheshire Lines, Warrington. 
Tenders by 10 a.m. on 27th inst. 

Culiacan (Mexico).—Tenders are invited for lighting the town by 
electricity : 60 arc lamps of 1,200 c.p and 110 incandescents of 50, 30, 
and 16 c.p. vil) he required. Propositions will be received by letter 
unti. Lec. 3] in the Secretaria del Ayuntamiento, Ouliacan, where 
further infcrmaticr may be obtained. 

West Ham.—The Education Committee invite tenders for the electric 
wiring and fittings and for the hot-water heating apparatus required 
at the Whalebone-lane Higher Elementary School, Stratford, E., and 
Shipman-road School, Custom House, E., now in course of erection. 
Tenders by Dec. 14. See advertisement. 

Halifax.—The Tramways Committee invite tenders for the 
execution of the mason, carpenter and joiner, slater, plumber and 
glazier, and painter's work required in erection of а sub-station at 
Hipperholme. Specifications, etc., from Mr. James Lord, O.E., Town 
Hall. Tenders to the Town Clerk by 20th inst. 

Madrid.—The Government have issued an order granting an appro- 
priation of 6,000 litres of water per second from the River Tea, in the 
municipal boundary of Mordariz, province of Pontevedra, for the 
production, by a fall of 6:40m., of electrical power for industrial uses, 
for which water power electric plant will be required. 


Glasgow.—The Directors of the Caledonian Railway Company 
invite tenders for the supply of telegraph appliances, etc , and electric 
lighting material and fittings. Spec:fications, et., may be obtain-d 
from Mr. Jas. Lorrimer, stores supe intendent, Cal donian Railway, 
Ch riles-st:eet, St. Rollox, Glasgow. Tenders by 25rd inst. 


Handforth (near Manchester) —The Guardians of Chorlton- 
upon-Medlock Union invite tenders for an electric motor for the new 
laundry at Styal Cottage Homes, Handforth, near Manchester. Speci- 
fications, ete., can be obtained from the consulting electrical engineer, 
Mr. G. R. Peere, A.M.I.E.E., 16, John Dalton-street, Manchester. 


Sydney (New South Wales).—Tenders will be received at the 
office of the Deputy Postmaster-General, Sydney, New South Wales, 
up to 2.30 p.m. on Deo. 30, for the supply and delivery at the depart. 
mental stores, Sydney, of telegraph, telephone, and electric light 
material. Specifications, etc., may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. 

Colombo (Ceylon).—The Government of Ceylon invite proposals 
from persons willing to enter into а contract for the supply of elec- 
trical energy to the various offices, buildings, and premises of the 
Government, within the Municipality of Colombo, for а term of years 
commencing on or about Aug. 1, 1905 Proposals must be delivered 
at the office of the Colonial Secretary, Colombo, by Dec. 1. The 
Ceylon Government Gazette containing above notice may be seen on 
App On at the Commercial Intelligence Branch of the Board of 

e, 50, Parliament-street, S. W. 


RESULTS OF TENDERS. 


Kingston.—The Council have ordered 500 demand indicators from 
the Schattner Electricity Company, at an estimated cost not 
exceeding £800. 


Preston.—The Town Council have accepted the tender of Dick, 
Kerr, and Co., Limited, at £80,592, for the permanent-way construc- 
tion and overhead equipment of the electric tramways. 


Hanley (Staffs).—The Hanley, Stoke, and Fenton Joint Hospital 
Board have accepted the tender of С. A. Steinthal, Cooper-street, 
Manchester, at £484. 15s. 6d., for additions to the electric lighting, 


Sydney. The Railway Commissioners require tenders for the supply 
and laying of 12 miles of electric cable. Particulars may be obtain 


from the Electrical Engineer, 51, Phillip-street, Sydney, N.S.W. 
Tenders by Jan. 11, 1904. 


Walsall—The tender of the Walsall Electrica] Company, 
Limited, for the lighting of the Butts-ro«d, Saudwell-street, Cross- 
street, and Rushall- street sub-sta'ions, for the sum of £21. 10-., has 
been accepted. Ins ructives have been given for he ecouomiser 
supplied by vessrs Greca to be insured for the sum of £ 00. 


Northfleet (Kent)—The contract for a compl te installation of 
ele trie lighting and poser. ar: lamps pumping plant eto., with all 
n. cessa у ‘wiring, for Mes rs. Tol.urst aud Son's cem nt works at 
N че fleet, Ke.t has been awar!ed to the Bri ish Westiughouse 
El- ere and Mauufacturiug С mpauy, Limited, London and Man- 
chester 


Kilmarnock.—The Electricity Committee invite tenders for work 
required in con ection wi'h the proposed new generating station and 
tramear shed: (1) carpenter, joiner, and glaz:er's work ; (2) slaters’ 
work; (3) plumbers’ work; (4) plasterers’ work; and (5) painters’ 
work. Specifications, eto., from Mr. Robert Blackwood, Market 
Bridge, Kilmarnock. Tenders by 27th inst. 


Glasgow.—For the wiring of various installations, for the Scottish 
Office of the May-Oatway Fire Appliances, Limited, the successful 
contractora are the National Telephone Company and McAulay, Olark, 
and McLaren, for iaternal wiring. The brigade connections have 
been secured by the National Telephone Company and by the Glasgow 
Corporation Telephone Company respectively. 


London County Counoil.— Amongst the accepted tenders for the 
supply of stores during 1904 we note, under engineers’ goods and 
electrical stores, the names of A. Wilson and Co.; Buck and Hickman, 
Limited; Mosers, Limited; Jukes, Ooulson, Stokes, and Co.; 
P. and W. Maclellan, Limited; James Gibb and Co. ; M. Wilson 
and Co. ; G. Braulik ; Stewarts and Lloyds, Limited. ` 


Johannesburg.—The Middlesbrough ( hamber of Commerce have 
received a communication from Mr. Feethams, town clerk of 
Johannesburg, giving the reasons which influenced the Town Oouncil 
te accept tenders for rails not of British manufacture for their tram- 
ways. Nineteen tenders were received, and of the ten lowest five 
wetc for Belgian raile, three for German and two for British. 
The lowest Belgian tender was £27,382, or with 24 per cent. import 
duty £29,102, and the lowest English was £32,525. The Brush 
Electrical Engineering Company, Limited, it will be recollected, was 
declared the successful tenderer, some time ago, for steel grooved rails 
and steel Vignoles rails, The amount of their tenders was approxi- 
mately £75,000. The tenders are in the market again, and the 
explanation given by the town clerk is in the following terms: The 
reason for fresh tenders being called for is that the Brush Company 
have exercised their right to withdraw, the time for which their 
tender was open having expired prior to the acceptance by the Town 
Council." Further details of the plant appear in another column. 


BUSINESS NOTES. 


TRACTION. 


.—The laying of the electric tramlines will be started in 
this district on March 1 next. 

Bexley.—Automatic signalling is employed on the new electric 
tramway system in this district. 

Wolverhampton.—The tramway extension up to the Fighting 
Cocks along Dudley-road has been commenced. 

India.—We learn that the Oalcutta Tramways Company are com- 

ting with Messers. Kilburn and Оо, for the tramway concession at 

owrah, in Indis. 

Slough.—The London United Tramway Company propose to apply 
to Parliament in the ensuing session for powers to lay tramways уы 
certain roads and streets in Slough. 

Devonport.—The Corporation Tramways Committee have referred 
to a sub-committee the question of the constraction of a light railway 
from the borough boundary to Orownhill. 

St. Marylebone.—By 30 votes to 29 the Borough Oouncil at their 
last meeting decided to abide by their previous decision against the 
construction of tramways in Edgware-road. 


Bradford.— During the past year the route length of the Corpora- 
tion tramways has been increased from 39 miles to 45 miles, while the 
car mileage has increased by 1,719,898 miles. | 


Clay Сгова,—1п reference to the proposed tramway from Chester- 
field to Alfreton, it was decided at the last meeting of the Urban 
District Council to give their general approval to the scheme. 


Benwell.—The Tramways General Purposes Committee of the 
Newcastle Corporation have had an interview with the Urban Oouncil 
regarding the proposed extension of tramways in that locality. 


Baker-streot and Waterloo Railway. — This Company wil 
promote a Bill in the next session authorising them to compulsorily 
purchase lands to enlarge their tunnels for station purposes, eto. 


Swansea.—The Board of Trade have appointed Major Druitt to 
hold an enquiry with reference to the proposed tramway in Oxford- 
ne and Temple-street, when the objections of the tradesmen will be 

eard. 

Bristol —An electric tramway car in Bristol on Saturday dashed 
into another oar. A driver sustained serious m injuries, and а 
er who was unable to get clear had his left foot completely 
severed, 
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Wardle.—A special meeting of the Urban District Council has 
decided to make application to the Board of Trade for a provisional 
— ee the construction of electric tramways by the 

ouncil. 


Derby.—The werk of laying down the electric tramways system 
has commenced. The Alvaston route is the first to be convertad. and 
every effort will be made to get the scheme now in hand completed by 
the end of March. 

South London *'Tube.'—This line intends to commence the issue 
of monthly season tickets. It is understood that this action on the 
part of the company is attributable to the severe competition of the 
electric tram service. 


City and North-East Suburban Electric Railway BilL—The 
promoters of this Bill have ‘‘reluctantly come to the conclusion that 
it is to the best interests of all concerned to defer the redeposit of the 
Bill until the 1905 session of Parliament.” 


Finchley.—At the last meeting of the Urban District Council the 
surveyor reported that the contractors wero making fair pr with 
the work of light ем construction in the district considering the 
extremely wet weather they had had to deal with. 


Macolesfield.—The promoters of the Macclesfield and district 
tramways scheme intend to submit to Parliament in the ensuin 
session a Bill authorising the carrying out of the scheme which wil 
be identical with the scheme submitted to Parliament last year. 


Auckland(N.Z.).—The Auckland Electric Tramways Company have 
given an undertaking to the City Council that they will not run trams 
during the church hours on Sundays for the firat 12 months after 
receiving powers, nor thereafter without a special poll of the citizens. 


Woking.—The tramways scheme, as finally amended, came before 
the Urban District Council at their meeting last week, when it was 
stated that the Council's terms have been adopted by the promoters, 
"е will at once proceed to apply for the requisite Board of Trade 
order. 

Upholland.—A committee of the District Council has been 
appointed to negotiate with the Wigan Corporation for their consent 
to pay the cost and expenses to be incurred in connection with an 
application for a tramway provisional order, and to take over the order 
when obtained. 

Crewe.—The Town Council have withdrawn their consent to а 
private company proceeding with a scheme of light railways for the 
borough, and have given notice that they intend to apply to the 
Light Railway Commissioners in May for sanction to an amended 
scheme of their own. 


Paddington.—A committee of the Borough Council, to whom the 
matter was referred, recommend the latter to adhere to their resolu- 
tion of June 9 last dissenting from the electric tramway projected by 
the London County Council from the Marble Arch, along Edgware- 
road, to Oricklewood. 


Prestwich.—Salford has applied to the District Council for a formal 
extension of the time within which the Corporation had agreed to con- 
struct a tramway to connect the tramway in Bury Old-road with that 
in Bury New-road. An extension of six months from Aug. 1, 1903, 
has beeu granted accordingly. 


Gloucester.—An 5 ceremony took place in Bristol- road, 
just beyond the Nelson Foster Memorial, on Monday, when the Mayor 
in the presence of a large number of the City Fathers, ratepayers, 
and others, commenced the preliminary work in connection with the 
laying down of the new electric trams. 

South Lancashire.—In the near future it will be possible to travel 
the entire distance between Manchester and Liverpool by tramcar. 
Already the necessary surveys have been completed by the South 
Lancashire Tramways 9 and the lines to join up all the towns 
en route Will have a total length of over 80 miles. 


Elsenham, T and Bardfield Light Railway.—The 
Treasury will make a farther grant of £2,000, in addition to the sum 
of £19,250 already promised towards the expenses of this scheme, on 
the understanding that this contribution is final, and that the balance 
of the amount still required will be raised by local etlort. 


Todmorden.—At a Local Government Board enquiry at Todmorden 
relative to the application by the Corporation for borrowing powers for 
electric lighting and power purposes and refuse destructor, it was 
stated that there was no intention of laying electric tramways at 
present, but something might be attempted in the way of electric 
oinnibuses. 

Hamilton.—At the monthly meeting of the Town Oouncil last 
week a motion to approach the Lanarkshire Tramway Oompany for 
extensions of their lines down Union-street and up to Lowwaters, con- 
necting with the existing tramway route at the Old Cross, was 
discussed. Eventually the committee were asked to report as to 
probable cost, eto. 

German Rails.—The question of the use of German tramway rails 
by the Birmingham Corporation came up for consideration at a meet- 
ing of the St. George's Ward Conservative Association on Thursday 
last week, and a resolution was passed to the effect that German rails, 
even if purchased at a slightly reduced cost, should not be accepted in 
Corporation contracts. 

Manchester.—The proposed new lines of tramways in respect of 
which powers will be sought next session, as mentioned in our last 
issue, are as follows: Parker-street and George-street (behind the 
Manchester Royal Infirmary); Victoria-avenue, between Rochdale- 
road and Middleton-road (when constructed); Bradford-road (the 
newly-formed portion); Mill-street, Ancoats. 


Leamington.—Oommunications are passing between the Town 
Council and the Leamington and Warwick Tramway Company with 
reference to the system of traction to be adopted in the town, The 


company are in favour of the overhead trolley, and in the event of 
this being finally decided on, the Town Oouncil are insisting on a 
particular form of oonstruction being oarried out. 


Portamouth. —At the last meeting of the Town Council the Tram- 
ways Committee balance-sheet for the past year was considered, and 
the committee recommended that the balanoe on the year's working 
be called the tramway reserve fand, and that it be left to the 
Finance Committee to invest. It was stated that there was a balance 
in the committee's favour of £6,918. The proposition was agreed to. 


Greenook.—At the Corporation meeting on Tuesday an amended 
pan was approved of a *' combination " car proposed to be used by the 
reenock and Port-Glasgow Tramways Company. In this car there is 
accommodation for 20 passengers inside and also for five outside seats 
at each end, a total accommodation for 30 passengers. The cars will 


be in addition to and not in substitution for the present rolling-stock. 


Liverpool and Manchester Electric Railway Projeot. —It is 
reported that fresh negotiatiors are on foot, as the result of which 
it is hoped to secure the whole of the capital required for the oon- 
struction of the Manchester and Liverpool Electric Express Railway. 
It may be mentioned that the expenses in connection with the recently 
attempted flotation of the Mono Railway Company amounted to some- 
thing like £18,000. 

Newoastle.—The City Council on Wednesday approved a scheme 
for carrying the tramway system to Blaydon, a village in Durham, 
the estimated expenditure being £46,000. It was stated that it was 
proposa to set up a competitive system to the railway company. The 

ouncil afterwards, at a special meeting, considered the advisability 
of шок a Bill in Parliament for various public improvements, 
including the construction of additional tramways both in Northum- 
berland and Durham. 


Bishop Auckland —A movement ie on foot to secure a system of 
electric trams for this district, and application is to be made for powers 
for the construction of lines from Bishop Auckland to Spennymoor, to 
Eldon-lane, to West Auckland, and to Etherley. Agreement has been 
given by the local authorities concerned not to oppose the application 
for powers, as the lines will give easy access to Bishop Auckland, the 
businese centre of a very considerable population, and it is proposed to 
obtain the money by local subscription. 


North-East Lancashire.—A scheme is being prepared for a light 
railway between Blackburn, Whalley, Burnley, and the intervening 
townships. Application is to be made to construct a line between 
Blackburn and Preston, and for & line between Preston and Lytham. 
If the schemes are carried out in their entirety, there will be an 
unbroken line of tramways and light railways from Fleetwood and 
Blackpool on the one hand to Rawtenstall in the Rossendale Valley 
on the other—a distance of over 60 miles. 


Stirling.—At the Town Council meeting on Monday it was reported 
that Prof. Kennedy’s report upon the electrification of the tramway 
system in the event of its being purchased by the Corporation had 
been received. The committee dealing with the subject was authorised 
to enquire as to the conditions upon which the tramway пораву 
would part with their undertaking, and also approach the Town 
Council of Bridge of Allan and the Central District Oommittee of 
Stirlingshire as local authorities interested. 


Blaydon.—On Friday last a deputation from the Newcastle Corpora- 
tion paid a visit to Blaydon, where they met a deputation from the 
local Council with respect to the proposal of the Corporation to extend 
their tramlines to Blaydon. Plans were submitted showing the sug- 
gested route, via Scotswood Suspension Bridge, and continuing along 
Ohurch- street, Garden - terrace, returning by way of Tyne-street. The 
deputation expressed their iutention of commencing the work imme- 
diately upon receipt of the necessary powers. The estimated cost is 
about £47,000. 

Wallasey.—A meeting of the Town Council has been held this 
week, at which it was decided to promote a Bill in Parliament 
seeking powers for tramway extensions involving a cost of 
£181,000. The proposed extension is to Wallasey and Poulton. It 
is estimated the new tramways will cost, inclusive of electrical equip- 
ment, £65,000, the road widening and other improvements are calcu- 
lated to cost £100,000, and the car-shed extensions and additional cars 
£16,000, the total being £31,000 more than the total expenditure on 
the three existing routes. Ё 

Soothill Upper.— With respect to the electric tramways scheme, it 
was reported at the last meeting of the Town Council that the circular 
system from Dewsbury, by way of Leeds-road, Hanging Heaton, and 

rackenedge, back to Dewsbury, was not possible because of the 
enormous expenditure necessary to deal with certain property. It 
was suggested that trams might be run from Dewsbury, by way of 
Leeds-road, to Ohidswell, bat ultimately it was decided to refer the 
whole subject, including the discussion as to mode of application for 
an order, to a committee. 


Flintshire.—At the fortnightly meeting of the Holywell Rural 
District Council on Friday, the Clerk stated that a meeting had been 
held at Mold to consider how far the Flintshire electric tramway 
scheme would benefit the Halkyn district. At that meeting a sugges- 
tion was made that the line, instedd of following the main road from 
Holywell to Northop, should take the top road and go right through 
the heart of Halkyn district, tapping the lead mines and quarries and 
affording means for the conveyance of their output. It was decided 
that this suggestion should be thrown out to the promoters. 


Torquay.— Notwithstanding their avowed intention of ''abaudon- 
ing the business," as mentioned in our last issue, the Dolter Electric 
Traction Company are taking the necessary steps for an application to 
Parliament for powers in the next session, A representative of the 
company has returned to Torquay and the posting has taken place of 
the necessary statutory notices in the streets, In regard to the draft 


THE ELECTRICAL ENGINEER, NOVEMBER 20, 1908. 


781 


agreement as between the company and the Oorporation—some rather 
stringent clauses in which are believed to have led to the temporary 
cessation of the negotiations—this document is now under the con- 
sideration of the board of directors. 

Leioester.— It was announced at the last meeting of the Leicester- 
shire Oounty Council that the negotiations with the Corporation of 
Leicester respecting the construction and leasing of the two lengths of 
light railway (the one to Oadby 7 furlongs 5 chains, and the one to 
Thurmaston 1 mile) had fallen through, as the Corporation were not 
now prepared to carry out the suggested arrangement which was set 
forth in the report presented to the Oouncil at the May meeting. The 
reason for the dropping of the scheme, we understand, is that a sub- 
stantial increase has been made in the estimate of cost—viz., from 
£16,000 to £21,000. The report was adopted. 

Glasgow.—IJt was agreed at a meeting of the Parliamentary Bills 
and Tramways Committee on Monday to apply for a provisional order 
for several extensions of the electric tramways system. The proposals 
include the construction of a line from Pollokshaws West to Thornlie- 
bank, thence along the Busby-road to Giffaock, and along the Kilmar- 
nock-road from Giffnock, joining the existing system at Pollokshaws 
Kast. Another extension is from Maryhill to Bearsden and Milngavie. 
The question of extending the Thornliebank line to Barrhead is also 
рок considered. The extensions from Orookston to Paisley and the 
Oambuslang line will be opened for traffic within а few days. 

Mid-Cheshire.—In the next session of Parliament powers are to be 
asked for to take over the Stockport and Hazel Grove system of electric 
tramways and to extend it from Hazel Grove on to Macclesfield by way 
of Adlington, Poynton, and Butley, skirting Prestbury. The system 
will run on to Broken Cross at Macolesfield. and it is proposed also to 
establish an electric car system in that borough. e present line 
from Stock port to Hazel Grove is four miles in length, and under the 
new scheme 14 miles will be added. If the scheme is carried out, 
there will be a practically continuous line of tramway from Manchester 
to Macclesfield, through some of the prettiest of the Cheshire country. 


Bingley.—At the last meeting of the District Council it was reported 
that a representative of the company promoting the Mid-Yorkshire 
tramways scheme had been in negotiation with the Council with a view 
to the extension of the period during which the Bingley portion of the 
tramways is to be worked by the company. The Act fixes the period 
at 30 years, and the Council were asked to extend the time to 42 years. 
The Finance Committee recommended the Council to extend the lease 
to 35 years, on the understanding that the construction of the Bingley 
portion of the line should be taken in hand in the early part of next 

ear, and the line should be laid as far as the bottom of Morton.lane. 
his course was agreed to. 

Cardiff-Penarth Railway.—The Penarth Tramway Syndicate will 
apply in the next session of Parliament for a provisional order to 
enable them to construct a tramway line between the Grangetown 
Bridge and the post office, Penarth. The line will be a single one 
with passing ger and the cost, including the widening of the road 
&t Cogan Hill and purchaeing the whole 5f tbe thoroughfare, now 
vested in Lord Bute, is roughly estimated at about £100,000. Before 
the proposal comes under the consideration of a Parliamentary Com- 
mittee, negotiations will be opened by the syndicate with the Cardiff 
and Penarth Councils, whose co-operation and support, it is hoped, 
may on certain conditions be secured. 

Yarmouth.—On Tuesday a special meeting of the Town Council 
decided to promote a Bill in the next session of Parliament to empower 
the Corporation to make and maintain tramways within and without 
the borough, and particularly across St. Peter’s-road, along Black. 
friar's-road, Oamden-road, across Queen’s-road, along Admiralty-road, 
Barrack-road, South Denes-road, Oaister-road, Regent-road, Hall 
(Juay, the Haven Bridge, Bridge-road, Southtown, Southtown-road, 
Lowestoft-road, Feathers Plain, Baker-street, the Plain, Pier Walk, 
Pier-road, and the road on the north of the Gorleston Beach Gardens ; 
to empower the Corporation to construct a transporter bridge across, 
and a subway beneath, the Haven, and for other purposes. 

Additional Traffic Heturns.—Anglo-Argentine, £1,984 increase; 
Barcelona Ensanche y Gracia, £136 increase ; Barcelona, £7 decrease ; 

Brisbane, £99 inorease (month of August, £11,736, increase £294), 
British Columbia Electric (month of March), gross earnings £10,352, 
uet income £2,659 ; Buenos Ayres and Belgrano Electric, £507 increase 
(month of October, £14,055, increase 21,002); Oalcutta, £384 
increase; Oape Town (month of October), receipts £16,229, expendi- 
ture £9,044; Isle of Thanet Electric, £46 decrease ; Lisbon Electric 
(month of October), receipts 93,725 milreis, expenses 50,350 milreis ; 
Mexico Electric (month of August), receipts £48,600, expenses £27,900; 
Perth Electric, £170 increase; Port Elizabeth (month of October), 
receipts £5,972, expenditure 22.879. 

Plymouth.—The Borough Council are considering the expediency 
of an application to the Board of Trade fora provisional order empower- 
ing the Corporation to construct and maintain four short lines of 
tramway. The first three lines are in connection with the new road 
which is being cut from Old Town-street, through Garden-street, and 
into Tavistock-road. The proposed fourth line is from the boundary 
of ths borough in the Saltash-road at Pennycomequick, up through 
Caprera-terrace, Torrington-place, and North road. The greater 
portion of this is already laid tor horse traffic, but has not been used 
for several years. It is proposed to electrify the system, and by this 
means join up the Devonport and district trams at Stuart with the 
Corporation trams to Compton, and at the other end to the other 
Plymouth centres and termini. 

Ipswich — An inspector of the Board of Trade will visit the town 
to-day (Friday) for the purpose of inspecting the new electric tram- 
ways, and it is hoped that sanction will be given for the public opening 
to take place on the following day. The Electric Supply and Tram- 
ways Committee report that the by-laws made by the Council on 
Aug. 12 last have been allowed by the Board of Trade, and are now 


diate stops to effect an exchange. 


in force in the borough. Having regard to the trolley wires, which 
have now been placed in many highways in the borough, the com- 
mittee are of opinion that it is advisable that the Council should take 
the n stepa to adopt Part 2 of the Public Health Acts Amend- 
ment Act, and so be in a position to exercise control and supervision 
over any wires or apparatus which private persons or companies might 
desire to put up above, along, or across any street in the borough. 


Preston.—The tender of Messrs. Dick, Kerr, and Co. for the 
permanent-way construction and overhead equipment of the new 
electric tramways again came up for acceptance at the meeting of the 
Town Council on Thursday last week. It will be remembered that at 
the previous meeting the matter was referred back to committee on 
account of some misapprehension as to who were to be the sub-con- 
tractors for points and crossings. Last week it was stated that the 
specification included British and American rails, but out of the total 
sum of £80,592 £77.500 odd would go for British material and British 
labour, while only £3,000 worth of material would come from America. 
Messrs. Dick, Kerr, and Oo. have further agreed to sublet a portion of 
the special work included in the £3,000 to а British firm and part to 
the Lorain Companys the American firm. On this understanding the 
tender was accepted. 

London United Tramways.—A new Bill is to be promoted by 
the London United Tramways Oompany in the next session of Parlia- 
ment. The company propose under the Bill to secure powers to con- 
struct new tramways in Middlesex, Bucks, and Surrey, to obtain 
special provisions as to compensation for lands taken, and to extend 
the time for compulsory purchase of lands and for completion of autho- 
rised tramways. The proposed new lines are intended to form an 
extension of the company’s system in the Brentford, Hounslow, and 
Ealing districte, and to continue the tramways into Bucks, The 
following parishes will be served by the new lines : East Bedfont with 
Hatton, Stanwell, Feltham, Ashford, Staines, Hardmondsworth, 
Slough, Farnham Royal, Burnham, Taplow, Hitcham, Colnbrook, 
etc. The scheme involves extensive street widenings in Richmond, 
Kingston, and Wimbledon particularly. 

Dumbartonshire.—The Electric Supply Oorporation, Limited, 
have a scheme for laying down a system of tramways in 
Dumbartonshire. The company have obtained a lease from the 
Corporation of Dumbarton for the electric lighting of the bargh, and 
last session, by consent and under agreement with the Town Council, 
promoted a provisional order for the purpose of laying down electric 
tramways within the burgh. This order was passed by the Parlia- 
mentary Commissioners at their sittings in July last, and the Bill to 
confirm same has also passed the committee stage of the House of 
Commons. In ordinary course, therefore, it will receive the Royal 
assent early next session. The scheme which is now proposed is of 
two parts, The first of these will connect the eastern terminus of the 
burgh tramways with the extension of the Glasgow tramways to Clyde- 
bank, and the second will extend the burgh tramways to Balloch. 


The Black Country.—The work of electrically equipping the tram- 
ways which run through Oldbury to Smethwick, Birmingham, and 
West Bromwich is being pushed forward rapidly, and it is expected 
that in a short time a complete service of cars will be running. The 
section forms part of the circuit by which it is proposed to connect the 
lines of the old South Staffordshire Tramway Company, which pass 
through Wednesbury, West Bromwich, and Handsworth to Birming- 
ham, and those of the Birmingham апа Midland Tramway Company, 
which run from Dudley, through Oldbury and Smethwick, to Lionel. 
street, Birmingham. Already there is à service of cars on the Spon- 
lane and Bromford-lane routes, and when the junctions at Oldbury 
Market-place and Spon Croft are finished an important step towards 
the completion of the system of tramways by which the British Electric 
Traction Company intend to link together all the large towns in the 
Black Country with Birmingham will be accomplished. 


Llandudno. —At Tuesday's meeting of the Urban District Council 
the Light Railway Committee reported that they had, subject to the 
Council's approval, agreed with the light railway company in the 
event of the Colwyn Bay Council obtaining an injunction restraining 
the Llandudno Council from supplying electricity to the company 
outside the Llandudno area, to accept £750 instead of £1,000 as the 
minimum sum to be paid by the company in any one year. The com- 
pany having written to suggest that, in the event of any other autho. 
rity than Colwyn Bay obtaining a similar injunction, the minimum be 
further reduced to £500, the committee replied that they felt they 
were restricted from further discussing the question whilst the supple- 
mentary agreement they were asked to vary remainel unchanged, and 
suggested that if the company were desirous that such agreement 
should form the basis for further negotiation they would take imme- 
The report was confirmed. 


Hammersmith.—The Borough Council have received notice from 
the London County Council stating that that body has decided to 
introduce a Bill in the next session of Parliament for powers to con 
ни ис tramways (amongst others) from Shepherd’s Bush- road, along 
Ni therwood-road, Westwick.gardens, Richmond-road, Holland Park. 
avenue, High-street, Notting Hill, and Biyswater-road, to a point 
near the Marble Arch.“ A letter has been received from the Board of 
Trade, dated the 4th inst., transmitting а оору of the revised regula- 
tions ıt has made with respect to the use of electrical power on the 
London United Tramways and Light Railways, in the form in which 
it is ү to issuo them in the next few days. The regulations аге 
based on those at present in force, the principal alterations being with 
regard to the limit of speed at which the tramcars shall be driven in 
certain specified streets. The Hammersmith Council are of opinion 
that advantage should be taken of the revision of the regulations by 
endeavouring to obtain an addition to No. 8, so as to provide that 
conspicuous notices shall be fixed on the bridges under which the 
tramcars pass cautioning passengers on the cars against rising from 
their seats or standing upright when approsching or passing under 
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b е À representation is to be made to the Board of Trade to that 
effect. 

Johannesburg.—Contracts are about to be awarded for the power- 
house, equipment, etc., for the extensive electric traction system to 
be constructed 1n Johannesburg, South Africa. There are two sets of 
specifications, one calling for gas.engines and the other for steam- 
engines to operate the road, The boiler capacity of the plant will be 
somewhat over 10.000 h.p. The specifications call for a gas plant capable 
of gasifying 71 tons of coal per hour, with coal conveyor, cleaning and 
cooling plant, and accessories; four gas-engines, each to drive a 
1,550-kw. dynamo; three gas-engines, each to drive а 650-kw. dynamo; 
three gas-engines, each to operate a 675-kw. two-phase alternating- 
current generator; two motor-generators, each consisting of a 250-kw. 
two-phase alternator; two dynamos of 150 kw. capacity each ; and 
two 450-kw. dynamos. The specifications for the steam generating 
plant comprise water-tube boilers of 6,750 kw. capacity, with con- 
veyors, automatic stokers, economisers, condensing plant, engines or 
turbines, electric generators, motors of before-mentioned sizes. South 
African Exports states that the contracts will be divided between the 
General Electric and Westinghouse interests in America. 


Tottenham Court-road.—One result of the triumph of the Pro- 
gressives at the recent borough elections in London vill probably be 
the settlement of the Tottenham Court-road tramway difficulty. The 
County Council desire the extension of the tramway from Euston-road 
to the Holborn end of Tottenham Court-road, but the Moderates of 
the late St. Pancras Borough Oouncil resisted this proposal. The 
Oounty Oouncil have submitted their scheme to the new Council 
which, the Daily News anticipates, being Progressive, will discuss it 
without any constitutional animosity to trams or to the Oounty 
Council. hether this is so or not, we are glad to be able to state 
that the Borough Oouncil, at their meeting on Wednesday night, 
reversed the policy of the late Council, and adopted by 36 votes 
against 20 a resolution giving варону consent to the construction of 
the tramway in question. There was an addendum to th‘s declaring 
that in giving their consent the Borough Council had r to the 
views repeatedly expressed by the County Oouncil to the effect that 
the widening of Hampatead-road and the construction of the tram. 
way along Tottenham Court-road must be considered in conjunction, 
and that the Borough Council accordingly sanctioned the tramway in 
the faith that the County Council would at once 5 to put in 
force the powers granted by the London County Council (Tramways 
and Improvements) Act, 1902, for the widening of Hampstead-road at 
the southern end, towards the net cost of which the Borough Council 
agreed to contribute one-eighth. 


East Cheshire.—A new scheme for supplying East Cheshire with 
electric tramways is on foot. It is proposed to construct a line (10 
miles east of Manchester Town Hall) connecting the Manchester, 
Ashton-under-Lyne, Oldham, Stalybridge, Mossley, Dukinfield, 
Denton, Hyde, and Stockport electric tramways with the Glossop and 
Hadfield electric tramways and with the Great Central Railway Com- 

ny's main line to Sheffield, Leicester, and London at Broadbottom 

tation, Mottram. А syndicate has been formed for the purpose of 
obtaining powers under the Light Railway Act, 1896, to carry out a 
system with Mottram as a centre. It will have a total length of about 
seven miles, апа will provide intercommunication between the towns 
of Stalybridge, Hyde, Mottram, Broadbottom, Glossop (at Woolley 
Bridge), Hollingworth, and Tintwistle. The system is divided into 
three sections—first, Stalybridge and Hyde to Mottram, Hollingworth, 
and Glossop (Woolley Bridge); secondly, Mottram to Broadbottom ; 
and thirdly, Hollingworth to Tintwistle. The cost of the construction 
of the complete system is estimated at about £80,000, inclusive of the 
oost of erecting a power station for generating the electricity. It is, 
however, not expected that it will be necessary to erect a generating 
station, as it is ие that power will be obtained from one or more 
of the adjacent local authorities or other companies supplying power. 
In the latter case the estimated cost of construction would be reduced 
by about £10,000. The local authorities concerned have been 
approached, and, it is stated, are favourably disposed towards the 
scheme. The capital of the company will be £80,000, with power to 
issue debentures for £20,000. 


Hayling Light Railway.—OColonel С. F. S. Boughey and Mr. 
Henry Alan Steward last week conducted an official enquiry at the 
Town Hall, Portsmouth, with reference to the proposal to construct a 
light railway from the existing terminus of the Portsmouth Cor- 

ration tramways to the point where the ferry now goes over to 

yling Island, and where it is proposed by a syndicate to construct 
a transporter bridge across the Langstone Harbour channel. Mr. 
Balfour Brown, K.O., on bebalf of the promoters, sketched the 
company’s pro . He pointed out that at present Hayling either 
had to be reached by means of a ferry, or by rail vid Havant, which 
meant a journey of 14 miles, which occupied times varying between 
55 minutes and 14 hours. Portsmouth had a population of 200,000 
people, and Hayling had a population of 1.700. The transporter bridge 
was similar to these which had been construct-d at Rouen, at Runcorn, 
which would be opened in March, sni ato her places. It would offer 
no obstruction to the wateiway. Th» cars would be worked by elec- 
tricity. aud the conveyor would easily he carried backwards end 
forwards by the same power. Mst of the landed proprietors in 
Hayling Island were in active support of the scheme. The Ports- 
mouth Corporation, which was an interested party, because their 
tramways would сооре: with tbe pr posed light railway, єхрге-в-а 
the opinion that it would be a good thing for the town, and bad passed 
a resolution in tavour of the s-heme. At the same time there were 
one or two points to be adjusted between the Corporation and the 
promoters. Мг. Eady, M. I. C. E., who, with Mr Wilbertor»e Cohbett, 
of Fareham, is acting ss joint engineer to the scheme, ssid there would 
be no engineering difficulties. The cost was estimated at about 
£265,000, including £30,000 for the bridge. Mr. Webster, O.E., gave 
similar evidence, and Sir William Dupree, ex-mayor of Portsmouth, 


stated that there was a t need for the bridge. which would provide 
another ready means of exit from Portsmouth and Southsea. After 
consultation Colonel Boughey intimated that the Commissioners con- 
sidered that a pube case has been made out, and they were prepared 
to grant the order asked for. 


Eail Welding at Glasgow.—The Corporation of Glasgow have 
arranged with the Lorain Steel Company, of America, to carry out 
the electric welding of their new lines to Paisley and Cambuslang, 
and also a few short extensions within the city. The distance from 
Orookston to Paisley is about two miles, and the Cambuslang exten- 
sion is about the same length. The Lorain Company have also 
arranged to weld the rails on a portion of the old track. This work 
is being carried out when the cars are off, between 1 and 5 a.m. The 
total number of joints to be welded under this contract is about 2,000, 
the Corporation reserving the power to have up to another 1,000 joints 
welded. This is stated to be the first tria] in Europe of electrically 
welding rail joints, and much interest is being taken in the process 
by tramway managers and engineers. On Friday the members of the 
Tramways Committee of Glasgow visited the scene of operations. The 
process consists in welding to the web of the rails two rolled-steel 
splice bare, the projections on which are peculiarly adapted to the 
purpose of securing a weld between the bars and the rail web. The 
joint is made in three welds—two outside welde for the purpose of 
tension ; the central weld, which is directly at the union of the rails, 
for vertical stitfaess, The central weld being made first, the bars 
are heated at the middle and elongated before the ends are welded. 
On cooling, the contraction of the bars exerts a powerful force to 
bring the abutting rail ends together. The smallest opening ie 
thus closed, leaving practically no joint at all. The apparatus is 
mounted on trolley care of convenient size. A sand blast for 
cleaning rails and bars precedes the welder. The welder itself consists 
of an alternating-current transformer, having for its secondary winding 
a single loop of copper of large cross section, the terminals of which 
engage the bars on eitber side of the rail. The terminals are operated 
by hydraulic pressure. A rotary converter takes the current from the 
trolley and changes it to an alternating current. Flexible cables 
connect with the welder transformer. At 500 volts about 25C amperes 
are taken. This is again transformed to the welding current of about 
5 volts and 25,000 amperes. . The current is on about two minutes at 
each weld, and it takes from 12 to 15 minutes to complete a joint. 
After the metal is brought to a we'ding heat the current is cut off and 
the weld, while cooling, is confined under a pressure of about 37 tons. 
This prevents avy deterioration of the metal, and results in a rematk- 
ably tough weld, which is not equalled by any other known method of 
welding. After the welding is completed a surface grinder grinds the 
head of the rail to a true surface. So far the trials at Glasgow have 
proved quite satisfactory. In the same city shortly the Th ermit process 
of welding joints will be tried. The experimenta will be conducted by 
the Corporation staff. 


London County Counoil.—Chief discussion at the meeting of the 
London Gounty Council on Tuesday centred round tbe question of 
purchasing the London Southern Company'e tramlines from Vauxhall 
to Camberwell-green and West Norwood. The Highways Committee 
brought up а supplementary report to that given in our last issue, 
showing that they have still further considered the matter in the light 
of reducing the capital cost by adopting the overhead trolley instead 
of the conduit system. The amount of street widenings oould be 
reduced to & minimum in the case of the employment of the former 
system throughout. With the conduit system the expenditure in 
respect of street widenings would be extremely heavy, amounting to 
about £384,000, which, added to the cost of acquisition and recon. 
struction, would give a total gross outlay of nearly £700,000, 
or a total charge to the tramways account of about £430,000. The 
proposal of the committee now is that the trolley system should be 
employed on the lines between Stockwell and Camberwell-green and 
Norwood, and the conduit system only on the line from Stockwell to 
Vauxhall. This scheme would involve a total gross cost for street 
widenings of about £129,350, or, after deducting the value of the 
surplus lande, an estimated net cost of £121,350, while the oost of 
acquiring the undertaking and reconstructing the lines, including the 
provision of cars and car-sheds, sub-stations, and all incidental works, 
is estimated at about £254,000. It is proposed that the net coat of 
the street widenings should be borne, ав regards one-third, by the 
local authority concerned, the Lambeth Metropolitan Borough Oouncil, 
the remainder being charged in equal proportions to the tramways 
account and the account ‘of the improvement. The total expenditure 
involved therefore, so far as the tramways are concerned, is about 
£295,000, and the whole outlay will be about £375,000. By the 
adoption of this plan it will be practicable to arrange for a through 
service of cars on the conduit system to be run between Olapham-road 
and Vauxhall, and ultimately over the new Vauxhall Bridge, when 
completed, to Victoria Station. The committee are of opinion that 
the lines, when reconstructed in this way, will prove to be self. 
supporting and there can be no question that they wil adi 
very materially to the convenience of the travelling public. The 
'"ureting discussed the above proposals at length, the main debste 
turniog on the present depressed state of the money market. Mr. 
Benn, replying on the debate, stated that tbe Highways Committee 
had every expectation of the new line paying 7 per cent. on the 
investment, A motion to call a etatutory meeting of the Council to 
decide for or against the purchase was ultimst-ly agreed to, with four 
dissentients, and in the meantime the various local authorities 
interested will be invited to express their views on the scheme. The 
meeting afterwards voted a sum of ©90 000 for the purchase of rails 
for the electrification of tramways north aad south of the river, the 
steel market being now very favourable for the purchase. Details of 
the pro purchase appeared in our last issue. Owing to the 
withholding by the local authorities interested of their consenta 
to the construction of certain new lines of tramways, the Co: n il 
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decided not to proceed further with the following proposals : South- 
wark-street (London Oounty Oouncil tramways), at Hop Exchange 
corner, via Stamford-street, York-road, and across Westminster Bridge- 
road to Lambeth Palace-road; Shepherd's Bueh- road, via Westwick. 

rdens, Netherwood-road, Richmond-road, Holland Park-avenue, 

igh-street, Notting Hill, and Bayswater.road, to a point near Marble 
Arch ; Battersea Park-road (London County Council tramways), via 
Battersea Bridge-road, Battersea Bridge, and Beaufort-street, to King’s- 
road, Chelsea ; Tooting High-street (authorised London County Council 
tramways), via that thoroughfare to the new county boundary. In 
connection with the construction of tramways in St. John-street and 
St. John-street-road, in North London, Messrs. J. G. White and Co. 
are to ке at once with the laying of about 160 yards of the pro- 
posed lines at the same time as some paving works are being carried 
out. The estimated expenditure for which the committee asked 
authority is £2,650. Next week the Council will consider a proposal 
to spend £35,000 for the rebuilding о! the car-sheds at Streatham. 


LIGHTING AND GENERAL. 


Walsall The total number of consumers supplied on Oct. 31 last 
was 296. 


Dartmouth.—The lights on the Embankment are being increased 


from 50 с.р. to 100 c.p. 


Kingswinford.—It is proposed to add 20 25-c.p. lamps to the 
public lighting in the rural district. 


Walmer.—The Urban District Council of Walmer intend to apply 
for an electric lighting provisional order. 


Mirfield.—The Yorkshire Electric Sapply Company will be ready 


to supply electricity by the 1st of next mont 

Lowestoft.—The resident electrical engineer is preparing an estimate 
for the lighting of Denmark-road by electricity. 

Exhibition.—It is proposed to hold an exhibition of telegraphy and 
telegraphic apparatus in Copenhagen in February. 

Islington.—Low-tension distributing mains are to be laid in 
Holloway- road and Hornsey-road at a cost of £118. 

Pembroke (Dublin).—The Urban District Council will apply for 
sanction for £20,000 for electric lighting extensions. | 

Taunton.—Mr. Sharpe, the assistant electrical engineer, has entered 
upon his duties. It has been arranged to extend a cable, 

Morecambo.—The Electric Light Committee have been requested 
to make arrangements for the more economical lighting of the borough 
by arc lamps. 

Personal.—Mr. Sidney H. Rhodes, of Morecambe, has been 
appointed assistant electrical engineer at the Greenhill electrivity 
works, Oldham. 

Longford (Leinster)—The Town Council are consulting Mr. 
McAndrews, of Dublin, on the advisability of adopting electricity for 
lighting purposes. 

Gravesend —On Saturday night the supply of current failed, but 
wes restored after 10 minutes. All the lights went out aud the trams 
were at a standstill. 

Acton.—The Urban District Council have decided on à site for the 
electricity works at Bradford Park, and have appointed Mr. W. Н. 
Trentham consulting engineer. | 

Byrnmawr.—The Urban District Council have decided to apply 
for a provisional order authorising them to supply electric light 
throughout the urban district. 

Leek.—The Electricity Committee have received 70 applications for 
the appointment of resident engineer, and have selected а short leet of 
four to attend before the committee. 

Todmorden.—Msejor C. E. Norton has held an аш into the 
application of the Corporation to borrow £21,274 for the purposes of 

ectricity works and £6,000 for a refuse destructor. 

Wisbech.—The Town Council have asked Messrs. R. Hammond 
and Son to visit Wisbech to report upon the subject of electric 
lighting within the borough, and generally to advise the Council. 

Clydebank.—The Clyde Valley Electric Power Company intend to 
apply for power to provide a supply of electricity for public and private 
purposes in certain districts, including the burgh of Olydebank. 

Wimborne.—Thbe Southera District Electrical Corporation are 
applying for a provisional order giving them powers to supply the 
district with electricity. The Council will take no action in the 
matter. 

Morley.—Mr. J. E. Ellis, electrical engineer, in his last report 
states that the output of electricity during the month ending 
Sept 30 was 11,679 unite, against 8,929 in the corresponding month of 
last year. | 

Partnership.—Mr. A. Higgins and Mr. 5, Griffiths have entered 
into partnership to carry on the business of electrical enginee:s and 
contractors at 4 Albany-street, Regent's Park, N. W., under the name 
of Higgins and Griffiths. 

Bristol — Mr. Yabbicom, in his last report, refers to the extension 
of electric lighting in West-street, Bedminster, and St. Paul’s-road 
and Tyndalls Park-road, Clifton, where many gas lamps will, 
therefore, be discontinued. 

Woolwich.—The Oouncil have informed Major - General Jelf, 

overnor of the Royal Academy, that they are williag t» render all 
facilities possible, and to extend the electricity mains to meet all the 
further requirements of the academy. 

Shildon.—The Urban District Council have decided to obtain а 
writ claiming specific performance of the agreement and drawings, and 
also an injunction for restraining the local electric lighting company 
obtaining current from any other company. 


Hammersmith.—Since the last Council meeting 37 additional 


consumers have been connected, representing a maximum of 1,467 
8-о.р lamps; 11 consumers have been disconnected, and the present 
number of consumers now taking current from the mains is 1, 545. 


Maidenhead.—Several additions to the public electric lighting 


were agreed to on Monday. The area of the Council’s provisional 
order will include the parishes of Taplow, Hitsham, Burnham, 
Cookham, and Bray. There are now upwards of 10,200 8-c.p. lampe 


applied for. 
Frome.—The Urban District Council intend to apply for sanction to 


borrow £7,100 to carry out the suggestions contained in a report b 


the Council's consulting electrical engineer, Mr. F. Н. Medhurst, wi 
regard to the extensions of the cables and the alteration in the site of 
the cooling tower. i 

Finchley.—Councillor Martin has retired from the Electrical Com- 
mittee owing to pressure of other duties. A mains extension, costing 


£360, to supply 90 houses has been agreed to. The committee are 


considering an A puceuon from the East Barnet Valley District Council 
for supply in bulk. 

Oban.—The Lorne Combination Poorhouse authorities have asked 
the engineer to make an inspection of the wiring of the poorhouse, 
and to certify its completeness. The Town Oouncil, however, do not 
see their way to let the engineer undertake such work. An extension 
of cable has been agreed to. | 

Worksop. —The Urban District Council are making several small 
extensions and have decided to obtain the following supplies : 500 yards 
of 30-ampere three-core cable ; 50 yards of 250-ampere twin-concentric 
cable; 60 yards three-core pilot wire; three. additional connecting 
boxes; two spare tubes for economiser. 

Torpoint.—Mr. J. Enright’s report as to the establishing an elec- 
tricity supply in the district shows that the cost of an installation as 
suggested would be ahout-£7,C00, and would supply 1,500 8.c.p. lamps 
alight at one time. Up to the present time, as a reenlt of the canvass 
of the town, only 500 lights have been applied for. i 

New Issue.—The Montreal Water and Power Company are issuing 
£70,000 4 per cent. prior lien gold bonds in registered bonds of £100 
each, being part of the total authorised issues of such bonds, ranking 
pari passu to an agregate of £500,000. Messrs. Coates, Son, and Co. 
are authorised by the company to receive subscriptions. 

Liandudno.—The Urban District Council on Tuesday decided to 
reduce the discount allowed on piyment of charges for the supply of 
electricity from 5 per cent. to 24 percent. The prices for carrent were 
rearranged as follows: flat rate, 64d. per unit; maximum demand 
rate, 6d. and 2d.; where minimam of 15,000 units is consumed, 
44d. per unit. 

Wishaw.—In consequence of a report from a committee which 
recently interviewed the agents of the Clyde Valley Electrical Puwer 
Company, Limited, regarding the terms on which the latter were pre- 
pared to supply the burgh with pow r in bulk for lighting and motive 
purposes, the Council have resolved to apply to Parliament for а pro- 
visional order 

Dudley.— For the six months ending September last the number of 
units of electricity generated at the ор power station was 
600,040. In the corresponding period last year the number was 
456,896, ог an increase іа the six months ending September last of 
183,178. The extra monetary value compared with the six months 
last year amounts to £1,300. 

Caerphilly.—The District Council have- secured consumers for 
2,720 8-c.p. electric lights in Oaerphilly, Aber, Senghenydd, and 
Llanbradach. It would require a consumption equal to 2,000 8-c.p. . 
lamps to ensure the electric light scheme being a financial success. 
It is proposed to charge 6d. per unit. On Tuesday it was decided to 
proceed with the order forth witk. 

Sales of Plant.—Particulars of а nearly new complete electric 
lighting plant to be sold by tender by Mr. Ernest Pennington, 
auctioneer, Railway Station, Richmond, Surrey, will be found in 
another column, as well as details of a sale by Messrs. Weatherall and 
Green, 22, Obancery-lane, of plant and stock, comprising the complets 
equipment of an incandescent electric lamp fastory. 

Batley.—An enquiry has been held into an application of the 
Town Council for sanction to borrow £5,000 for the extension of cables 
for the lighting of the populous districts in the borough. The Cor- 
poration have already received sanction to loans for electric lighting 
purposes of £25,402, of which amount £15,007 have been actually 
borrowed, leaving unexhausted borrowing powers of £10,334. 

Gosport.— At the last Council meeting a letter was read from the 
Board of Trade with reference to the electric light. It stated, as far 
as the Board could ascertain, no steps had been taken to carry out the 
works. The Olerk reported that he had written to the secretary to 
the Portsmouth Street Tramways Company, who have the work in 
hand, but no reply had been received The letter was referred to the 
К ads and Works Committee. 

Harrogate. Two new high-tension concentric trunk mains are to 
be laid, and tenders invited by advertisement for the wok. Exten- 
sions to switchboard are to be carried out by Messrs. Ferranti at a 
cost of £250. Oonsumers who have electricity meters will now have 
the same rent free in future, The borough surveyor's plans of pro- . 
posed extensions to electric light sta'ion have been approved, and 
tenders are to be obtained for carrying out the work. 

New Addresses.—The City address of Mr. E. Kilburn Soott, 
M.I E.E, A. M. I. C. E., is 15, St. Helens-place, E.O.. where he is 
asso isted with M-ssrs. Harper Bros. and Co. in the ршен Work 
of the North Wales Power and Traction Company, the Bath and 
Sunderland District Electric 'Pramways, eto.—J. Hopkinson and Oo., 
Limited, Huddersfield, have extended their business, and have now 
offices and depóts at 41, Bothwell-street, Glasgow, and Royal-buildings, 
Park-place, i е 
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Yorkshire Electric Pewer Co.—The first generating station of 
the Yorkshire Electric Power Company is now in course of erection at 
Thornhill, and we are informed that a supply of electricity to power 
users within a reasonable distance of that station will be available on 
Dec. 1, 1904. The directors have appointed Mr. W. B. Woodhouse, 
A. M. I. M E., A. M. I. E. K., formerly engineer to the Newcastle Electric 
Supply Company, Limited, as resident engineer in charge of their 
business in Yorkshire. 

Whitby.—Mr. L. H. King, in addition to his appointment as 
resident electrical engineer, has been appointed the consulting elec- 
trical engineer to the Council. Application is to be made for sanction 
to the raising of a further loan of £2,000 for the purpose of laying a 
feeder and for the further extension of cables. It has also been decided 
to have all the 7 lamps in the district electrically lighted. The 
Hotel Metrépole is to be гарро with current by the Oorporation. 
The Urban District Council have agreed to light the public footpath 
along the West Oliff top on the overhead wire system at a cost of £81. 


Stock Exchange.—The Stock Exchange Committee have ordered 
the undermentioned securities to be quoted in the official list: Eastern 
Telegraph Company, Limited, further issue of £44,435 34 per cent. 
preference stock ; Midland Electric Oorporation for Power Distribu- 
tion, Limited, 2250, 000 44 per cent. first mortgage debentures, Nos. 1 
to 1,750 of £100 each, and 1,751 to 1,900 of £500 each. The com- 
mittee has further been asked to allow British Columbia Electric 
Railway Company, Limited, further issue of 1,500 5 per cent. cumula- 
tive perpetual preference shares of £10 each, fully paid, Nos. 51,001 
to 52,500, to be quoted in the official list. 

Greenock.—Mr. Jas. A. Robertson, burgh electrical engineer, in 
his last report, states that for the five weeks ended Nov. 7 82,887 
units of electricity were generated for private and public supply, an 
increase of 25,482 when compared with the same period last year, and 
77,857 units were generated for traction supply, an increase of 1,831. 
There are now 555 consumers, 54 more than at this period a year ago. 
It hss been agreed to grant & supply of electricity to the Greenock 
Foundry Company, to be used when that company’s own plant is not 
working, on oondition that & consumption of energy equal to £11 per 
annum for a period of five years be guaranteed, 

City of London.—At the last meeting of the Court of Common 
Council the Streets Committee brought up а report relative to a letter 
from the Board of Trade asking the views of the Corporation on an 
application by the undertakers under tbe 8t. Martin's Electric Lighting 
Order, 1899 ; the Strand District Electric Lighting Order, 1895 ; the 
Holborn and St. Giles's Electric Lighting Order (No. 2), 1898 ; and the 
City of London Electric Lighting Order, 1899, for consent to the trans- 
mission of energy up to 2.000 kw. in certáin trunk mains in the City. 
It wae decided that the Board of Trade should be informed that the 
Corporation had no observations to offer in the matter. 

Steel Rolling.—The South Wales Daily News states that, in view 
of the growth of German and American competition, leading Midland 
steelmasters are considering the formation of а new steel bar combine, 
with works of its own in Staffordshire, equipped with latest electrical 
quick-rolling machinery. The Wolverhampton Corrugated Iron Оош- 
pany, which does a great foreign trade in galvanised sheete, has publicly 

eclared its support, provided that British steel bars can be made in 
the Midlands as reasonably as Continental makers offer them. Several 
thousand tons of German steel bars continue to reach varioue Midland 
works weekly, where they are rolled into sheets and then galvanised. 


Antony.—At the last meeting of the Parish Council the Lightiag 
Committee reported that, having received Mr. Enright's report, they had 
distributed circulars to householders in Torpoint giving information 
with regard to electric lighting which had elicited responses under- 
taking to adopt the system up to the extent of 500 lights. This was 
independent of the public light. The time for taking the preliminary 
legal steps this year having passed, the committee recommended that the 
matter be deferred for farther consideration until the formation of the 
Urban District Council, which body wouid have larger powers of dealing 
with the question of lighting than under existing circumstances. The 
report was adopted. l 

Exeter.—The Mayor, Mr. F. J. Widgery, on Monday switched on 
the current at the new electricity works of the Corporation at the 
Basin. The works will not be completed for some months, but in 
March the city will be supplied from the new station entirely, and all 
the work now done at the works at New North-road will be trans- 
ferred to the Basin works. A portion of the generating plant is 
already in working order, and will supply current to the sity and 
thereby relieve the heavy load on the atation in New North-road. 
The new station has cost altogether £14,000, and comprises engine- 
rooms, boiler-room, coal stores, repairing shope, offices, economiser 
chamber, pump-rooms, etc, There are four sets, three of 550 h.p. 
and one of 150 h.p. 

Bury.—With reference to the report in our last issue, we have 
received the following additional statistics for the year ended April 1, 
1903. The figures in parentheses refer to the corresponding period in 
1902 : total күү in kilowatte, 132 (132); maximum load, 108 (65); 
load factor, 16:4 (12:8) ; services connected, 139 (103) ; erie 
equivalent, 8,197 (5,507); capital invested, 824,853 (£20,376) ; 
capital per unit sold, £:14 (5:27) ; average price obtained per unit, 
ó'l7d. (3°92d.); public lighting price obtained per unit, 1:444. 
(1:46d.) ; total cost, £2,574. 118. 20 (£1,830. 148. 4d.) ; coal, cost 
per unit sold, 89d. (1:2d.) ; work cost per unit sold, 1:954, (2 92d.) ; 
total cost per unit sold, 5 6d. (6d.); percentage of gross profit to 
capital, 5:81 per cent. (1°69 per cent.). 

Ulster Electrical Power Distribution Co.—A company has been 
formed for the promotion of a scheme to obtain parliamentary powers 
for the supply of electrical energy upon a large scale over the province 
of Ulster, utilising water power where it is available, such as the Bann 
and the Erne rivers, and by the erection, where no water power is 
obtainable, of generating stations worked either with steam- engines or 


power-gas engines. This area contains numerous small industrial 
undertakings which require motive power only for two or three dsys a 
week, und to provide the same it is necessary to instal steam-boilers 
and engines whieh must necessarily lie idle a considerable time. To 
such industries a supply of electrical power ready for use when neces- 
sary would be productive of the greatest advantage and economy. 


Edmonton.—The Works Committee of the Urban District Council 
reported st the last Oouncil meeting that they had before them the 
reports of the electrical experts (Messrs. Hammond and Hawtayne) 
and "ороон from Mesars. Suter and Co., the Sir Hiram Maxim 
Electrical Engineering Company, the Industrial Engineering Oom- 
pany, and the North Metropolitan Electric Power Supply Company 
in respect to electric lighting, which were fully considered and 
discussed. The committee decided to adjourn the meeting for the 
engineer to obtain further information from the electrical experts, and 
also certain information from the Enfield District Council. The engi- 
neer was instructed to ascertain whether the Board of Trade would 
extend the time in which the Oouncil are required to lay down 


suitable and sufficient distributing mains in Fore-street and the 


Green. 

St. Annes. — The recent failure of the electric light has been 
investigated by Mr. J. H. Olothier, the town electrical engineer, who 
reports that the excessive rains flooded out one of the street boxes 
and on another portion of mains the insulation had broken down an 
the cable burnt out. There are no traces left to point to the cause of 


the fault, but Mr. Olothier is inclined to think that the failure at this 


point was due to the heavy leakage current escaping from the lead 
covering to the earth through the wood bridge pieces, which do not 


appear to have been properly treated before laying, and have con- 


sequently become saturated with moisture. Mr. Clothier advocates a 
system whereby three districts should be formed, each to be fed by an 
independent feeder, so that inconvenience will be minimised should а 
similar event happen again. The Electric Lighting Sub-Oommittee 
have the cngineer's recommendation under consideration. 


Blackpool.— Mr. C. Furness in his last report states that there has 
been an increase dug October in the works output of 4,828 units, 
made up as follows: lighting, 1903, 123,010 (1902, 133,631) ; vi өй 
ration trame, 79,074 (68,082) ; Lytham and St. Annes trams, 6,457— 
total, 206,541 (201,713). Mr. Furness points out that there is & 
decrease in the lighting output of 10,621 units, but the reduction in 
public street-lighting accounts for 4,212 units, and doubtless the 
autumn fétes last year were responsible for more units being used than 
in the corresponding month this year. In answer to the advertisement 
for 450-kw. traction set, some 32 tenders were received, which were before 
the committee on Wednesday. The advertisement for offers for the small 
50-kw. engines and alternators hss only brought in two tenders, but 
several enquiries have been made, and Mr. Furness anticipates that at 
the next meeting thee will probably be more offers for the plant. 


Cheshire Power Scheme. —1 will be remembered that last session 
a North-Western Electricity and Power Gas Bill passed through Parlia- 
meat. Under this it was proposed to supply Oheshire and parts of 
Derbyshire, Staffordshire, Denbighshire, and Flint with electricity and 
power gas from suitable generating stations, and it is now proposed to 
seek power to carry out the suggestion of the Parliamentary Committee 
that з separate scheme should be provided for Cheshire. This will 
give a supply district of about 655,000 square miles, with a popula- 
tion of 827,000. Stations will be erected at Neston, Middlewich, 
Frodsham, Timperley, Bollington, and Dukinfield. The area to be 
served is toa large extent an industrial one, and it contains several 
districts which are essertially manufacturing. In the original scheme 
some of the stations in Oheshire would have served the contiguous 
parts of the surrounding counties, but as there will now be two 
systems it is propose to enlarge the number of stations in Stafford- 
shire, Derbyshire, and the two Welsh counties. 

Burgess Hill Telephones.—On Sıturday afternoon the union of 
Brighton and Burgess Hill in telephonic communication was officially 
inaugurated at the Burgess Hill Urban Council offices by means of an 
exchange of greetings between Mr. A. P. Scrase, J.P., chairman of the 
Urban Council and Councillor Beryl, at Brighton Theatre Royal. 
The Mayor of Brighton, the chairman of the Telephone Committee, 
Mr. D. J. Barnes, engineer and manager, followed suit. The Corpore- 
tion telephones have over 1,500 customers N and havo received 
52 new orders within the last fortnight. They have a large number 
of orders st Burgess Hill, which they hope to execute within the 
next few days. The success of the Corporation in getting through to 
Burgess Hill has been entirely due to the support of the county and 
urban councils throughout the whole area. Burgess Hill would not 
have had telephones во cheaply but for the Corporation, and has been 
extremely lucky in getting such low terms, and they can communicate 
with National subscribers in any town except Brighton. 


Maoclesfleld. —The following details of the electricity propose 
appear in the Macclesfield Courier :—Messre. Orompton: site, Mill-street 
and Derby-street ; total plant capacity, 165 kw. or 2,760 16 o p., or 
equivalent ; gas producers, Crossley's burning anthracite about 27s. 
per ton; guarantee, 110. of above coal per brake horse-power per hour ; 
engines and dynamo, Crossley Orompton, belt driving from horizontal 
engine; mains, within compulsory area and few streets outside—cables 
laid and solid ; approximate price, £16 000; buildings, no buildings 
included in above figure. The British Westinghouse Company: site, 
gasworks yard, fronting Commercial-road ; total plant capacity, 600 kw. 
or 10,000 16-c.p. lamps, or equivalent ; producers, one of several 
well-known local makes burning cheap slack about 7s. 6d. per ton; 
guarantee, 14lb. of above coal per brake horse-power per hour; engines 
and dynamos, Westinghouse throughout, vertical engine direct coupled 
to generator; mains, within compulsory area, and outside where 
necessary—distributors solid, feeders in pipes; approximate price, 
5 buildings, all buildings and foundations included in above 
gure, 
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Loughborough.—At а meeting of the Town Council, sitting as the 
General Purposes Committee, on Monday, the Gas Committee pre. 
sented a report recommending the adoption of a scheme for the 
establishment of an electricity undertaking sabmitted by the engi- 
neer, Mr. Charles Н. Gadsby. It is proposed to put down a plant of 
500 kw. capacity only at first, comprising two sets of 250 kw. each, 
leaving the 100-kw. set out for the present, but so arranging the build- 
ings as to allow of the 100-kw. set being added when required. The 
estimate is £28,408. The Council also reported that the plant on the 
Moor-lane baths site for providing а temporary supply of current to 
the works of Messrs. Herbert Morris d. Bastert, Limited, was in 
working order by the time stipulated in the agreement with thst firm, 
апа is now running and supplying them with the current they require 
for lighting the whole of their works. The plant was at first worked 
by men provided by the Brush Oompany, but an engineer (Mr. G. H. 
Saunders) recommended by the Brush Company has now been engaged, 
and has taken charge of the works, апа is, with a stoker who has been 
engaged to assist him, now running the plant, and the men supplied 
from the Brush Works have been withdrawn. The committee have 
decided to recommend that the charge to private consumers be—for 
lighting, 5d. per unit, and for power 24d. per unit, with a provision 
for matin g special terms by agreement with large consumers, 

London Gazette.—A receiving order has been made ont in the 
estate of George Neale, electrician, 2, Fulham Palace-road, London, 
lately trading with another as South-Western Electrical Oontracting 
and Maintenance iy A general meeting of members of the 
Imperial Tramways (Old) Company will be held at Olare-street House, 
Bristol, on Deo. 19, at 12 noon, for the purpose of receiving the 
liquidator’s statement and account. The partnership subeistin 
between Edward Thacker Mackrill, Edward Samuel Mackrill, an 
William Henry Mackrill, carrying on business at Aylesbury, Back- 
ingham, as electrical engineers, under the style aud firm of E. T. 
Mackrill and Sons, has been dissolved. All debts due and owing will 
be received and paid by Edward Samuel Mackrill and William Henry 
Mackrill, by whom the business will in future be carried on. А general 
meeting of the Electric Royalties Syndicate, Limited, will be held at 
82, Victoria-street, Westminster, on Dec. 18, at 2 p.m., for the purpose 
of receiving the liquidator's accounts. The partnership subsisting 
between Albert Lester Taylor, Archie Kelly, and Walter James Hide, 
carrying on business as consulting electrical engineers at 356, Dale- 
street, Liverpool, under the atyle or firm of Lester Taylor, Kelly, and 
Hide, has been dissolved. All debts due апа owing will be received 
aud paid by Archie Kelly and Walter James Hide, who will carry on 
the business under the style of Kelly and Hide. The partnership 
subsisting between Hayda Thies Harrison, Frederick Startin Pilleau, 
and Philip Jefferson Brewer, carrying on business as electrical engi- 
neers at 11, Victoria-street, Weetminster, S. W., under the style or 
firm of Haydn, Harrison, and Co., has been dissolved. All debts due 
to and owing will be received and paid by Haydn Thies Harrison and 
Philip Jefferson Brewer, who will continue the business. 

Dundee. —At Monday's meeting of the Town Council the quee ion 
of the condition of the electrical supply system was raised, and it was 
stated that they were about to take steps to borrow a sum of £74,000 
to т upon the electrical system, and they had it on the authority 
of the cngineer that the greatest part of that expenditure was due to 
the old mains giving way, although these had been laid only 13 years. 
After discussion, it was decided to ask the engineer to report on 
any defects in the electrical system needing urgent attention. The 
Dundee Advertiser refers to the proposed formation of а company in 
the district for the provision of electric energy for the mills and 
factories of the city. This scheme apparently is still in the initial 
stage, but it is understood that a considerable amount of necessary 
data has already been obtained, and should the manufacturers show а 
disposition to discard their present power machinery, the promoters of 
the new scheme sre confident of success. The intention is to construct 
в large generating station well to the north of the city, and supply 
electric energy as required to the public works. It will be necessary 
to obtain not only parliamentary sanction, but also an arrangement 
with the Town Council of Dundee for entering the Corporation terri- 
tory. Noapproach has as yet been made to the Town Council, There 
is also some talk about using the water from Lintrathen for power 
purposes. In an interview, Mr. George -Baxter, the water engi- 
neer, said, as reported in the same paper: '' When I looked into the 
subject many years ago, I saw there was one scheme whereby Dundee 
might get about 5,000 h.p. from Lintrathen—namely, by increasing 
the storage capacity of the loch 12 times, putting a huge stone 
embankment across the bridge end of the bank, up the south 
side of the loch, bringing in the River Isla through the Horne of 
Needs, and laying steel flumes from the loch down to the bottom of 
the Dea of Airlie, which is within a short distance. In that way you 
could utilise a fall of 250ft., and produce by that means 5,000 h.p. 
Or other resources could be built in the glens on the Isla, and on the 
Melgam above Lintrathen.” 


COLONIAL NOTES. 


Bloemfontein.—The electric lighting scheme is now complete. 

Durban.—An 800-h.p. engine has just been erected st the electric 
lighting station, and, with the 900 h.p. now on order, the Corporation 
will have 5,000 h.p. available for electric light and trams. 

Mysore Goldfields (India). —А compeny has been registered under 
the title of the Kolar Mines Power Station, Limited, with a capital of 
£30,000, the object being to establish a central electric station in the 
district which contains the Mysore, the Champion Reef, Ooregum, and 
Nundydroog mines. We understand that Sir Chas. Tennant and Lord 
Ribblesdale are interested in the concern. 

Madras.—Indliun Engineering says: We see that the Marshall- 
Orompton combine are exploiting , and as this is almost an 


untilled field success should soon attend their energetic methode. 
There is a great need for a general supply undertaking in the southern 
capital, both for the ире of lights and fans. Government and a 
few of the important leading firms have already put down some instal- 
lations, but they have been beyond the reach of the general public, 
who would be quite as eager as the people of Calcutta to avail them- 
selves of these necessities of modern life in India if they could be 
easily and cheaply procured.” 


Cape Town.—The ss. ‘‘ Highland Corrie” was the first vessel to 
Һе discharged at Cape Town by the new installation of electric cranes 
for working ea goes. The ship's officers were well satisfied with the 
cranes, which worked without a hitch, апа they think that the know- 
ledge that Cape Town now poeseeses this improved means of discharge 
will attract shipping. The cranes ate somewhat on the principle of 
ordinary cranes, and are unconnected with any system of carge trans- 
porters. They are, therefore, not on the most approved principle, but 
with Delagoa Bav on the one hand and Oape Town on the other havin 
adopted electrical appliances for workiog their cargoes, Durban shoul 
see the folly of clinging avy longer to the ancient traditions of steam. — 
South African Exports. 


Caloutta Jate Mills.—4A large order has recently been awarded 
to the British Westinghouse Electric and Manufacturing Company, 
Limited, for t«c turbo generators and auxiliary plant, which will, it 
is believed, mark not only the first introduction of the large modern 
steam-tarbine, but also one of the first extensive applications of 
electric power for factory driving in India. The plant in question 
will supply еЇесёг:с power to drive the large jute mill of "Mesa 
Birkmyre Bros. on the River Hngli, near Oulcutta. The turbo. 
generators will each be of 1,300 kw. capacity, furnishing three-phase 
current at 440 volts and 25 periode. Each turbine will exhaust into 
а vertical surface condenser, haviog 4.800 equare feet of coolin 
surface ; and the exciter generators, of 20 kw. each, will be moun 
direct on extensions of the turbine shaft. The turbines are to be of 
the multiple-expansion puallel flow type, running at 1,500 revolutions 
per minute. ith steam at 1, 175lb per square inch, 274in. vacuum, 
and 200deg. F. superheat, a low steam consumption will be attained. 
The boilers will be eight in number, of the ‘‘ Economic” type, supplied 
by Messrs. Davey, Paxman, and Co. The various departments of the 
mill will be driven throughout by Westinghouse polyphase induction 
motors, type О, of sizes varying up to 700 h.p The 700-h.p. motors, 
three in all, will run at 290 revolutions per minute, and will be direct. 
coupled by solid flange couplings at each end of the spindle to 350ft. 
lengths of shafting. A large number of other motors will also be of 
the slow-speed type for direct coupling to the shafting without the 
intervention of belts or gearing. The contract includes, in addition 
to the above, the necessary switchboard and anxiliary apparatus, 
various transformers, and two jib cranes. 


William's Town (8.A.).—On Oct. 25 the electric lighting 
scheme of the King Electric Company, Limited, was successfully 
inaugurated by Mrs. George Whitaker, wife of the managing director 
ef the company. The Cape Mercury says: ''In the matter of the 
electric lighting of King William's Town the local Borough Council 
was first approached by Mr. E. G. Jones, the East London representa- 
tive of Mesers. Reunert and Lenz, the contractors for the East London 
electric lighting and tramway scheme, but after considerable negotia- 
tions the above-mentioned firm declined the concession offered by the 
оша Council, and for the time being the matter was dropped. 
The advantages which would accrue to the town if electrio light was 
installed had made a great impression on some of the leading men of 
the town, and subsequently this important matter was taken in hand 
by Mr. George Whitaker, and very soon a limited liability company 
was formed on philanthropic lines, as follows: the shareholders not 
to receive more than 6 per cent., the overplus to be used for the 
improvement of the scheme for assisting the Town Council to buy the 
scheme out, thus enabling King William’s Town to be lit by electricity 
some considerable time earlier than the finances of the Town Council 
would allow it to be done. The movement was very enthusiastically 
taken up, and in а very short time the whole of the capital and 
guarantees required were subscribed by local people. A board of 
directors was elected, Mr. E. О. Olifford Jones, M.I.E.E., was 
appo nted consulting engineer, and the plans and specifications for 
the scheme were drawn up by him. "The carrying out of the scheme 
was done on rather new principles, Plans and specifications were ке 
pared for the individua "рн and plant required, and tenders 
were called for both in South Africa and England. This enabled the 
company to deal directly with the manufacturers of the plant. The 
tenders were duly received, and the following firms were entrusted 
with the orders for the various items of plant: boilers, Messrs, Davey, 
Paxman, and Oo., Limited, Oolchester, England; engines, Messrs, 
Belliss and Morcom, Limited, Birmingham ; dynamos and alternators, 
Electric Construction Compauy, Limited, Wolverhampton; condenser 
and feed pumps, Wheeler Uondenser Company, Limited ; steam-pipes, 
Baboock and Wilcox, Limited, Glasgow ; underground high-tension 
cables, Glovers Limited, Manchester ; poles, Messra. Spends and Co., 
Limited, England; cross-arms and insulators, International Electric 
Engineering Tery Limited, London; bare copper wire, Messrs. 
Geipel and Lange, London ; s'reet brackets and stay-rods, Messrs. 
Reunert and Lenz, J але ; and transformers, Ferranti Limited, 
London. The lighting is carried oat on the single-phase high-tension 
alternating-current system. The current is generated at a potential 
of 2,100 volts, and is transformed down in nine transformer stations 
situated in different parts of the town to a potential of 220 volts for 
purposes of street-lighting and private supply. The power station is 
equipped with two Paxman Economic boilers, capable of generating 
6, . of steam per hour at а pressure of 140lb. to the square inch. 
These boilers are fed by two feed үш provided with a special . 
arrangement for duplicate suction and feed mains and two independent 
water supplies, This arrangement was троса іу designed E và con- 
sulting engineer во as to give immunity from breakdown. e steam 
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is conveyed from the boilers through a specially arranged system of 
solid-drawn steel steam-pipes to the alternator and exciter engines, 
and the arrangements here are such as to give immunity trom break- 
down. The engine-room is equipped with two 50-kw. alternators and 
two direct-driving exciters. e exhaust steam from these is carried 
into a surface condenser situated in а ү! in the engine room. The current 
from these generators is carried by underground cable situated in 
trenches to a specially-designed switchboard. At present only one 
alternator is required to meet the demand of street-lighting and 
priva'e supply, but so many consumers have applied for private supply 
that arrangements are being made for the installation in the near 
future of another large steam alternator and another boiler. The 
engine-room is equipped with an overhead travelling crane capable of 
lifting any of the plant. The current is conveyed from the power 
station to the traneformer houses by underground concentric, armoured, 
psper-insulated cables, and the secondary supply is conveyed from 
the transformer houses to the street lights sd private consumers by 
bare copper overhead mains. The switchboard at the power station 
was specially designed by the consulting engineer to avoid accidents 
through the use of high-tension current, and specially designed cable 
terminal boxes and high-tension switch fuses have deen installed in 
the transformer houses, so that it js utterly impossible for anyone 
entering а transformer house or the power station to receive а 
dangerous electric shock. The streets of the town are lit by 225 
25-c.p. incandescent lamps, the switching of which is controlled 
from the power station. Up to date, applications have been 
received from about 100 private consumers for supply of electric 
current, and there is not the least doubt that in the near future this 
number will be very greatly augmented. The power station, as is 
eneral known, is situated on the bank of the Buffalo River at 

inow's Dam, where there is an unfailing supply of water for con- 
densing үш The building is of brick with concrete floor under 
iron roof, and was specially designed to give immunity from damage 
through fire. Messrs. Sharpe and Kenmuir were the building con- 
tractors. The cost of the scheme to date is £18,000. Current for 
street-lighting will be supplied at 7d. per unit, and to private con- 
sumers at ls. 3d. per unit. It is the intention of the directorate to 
reduce these rates as soon as the scheme is on a favourable focting. 
Great attention has been given to the installation of an economical 
system, and the whole of the works will be run by a staff consisting 
of the resident engineer (Mr. G. E. Saunders, formerly of the Hamp- 
stead Corporation electricity works), five white men, and eight natives. 
Mr. A. Scott has had charge of the power station since the work com- 
тепсей, and will continue in that position. The whole scheme has 
been designed and carried out under the personal superintendence of 
Mr. E. G. Olifford Jones, M. I. M. E., late city electrical engineer, Cape 
Town ; resident engineer, Cape Town ; tramways and town electric 
engineer, Kast London.”’ 


PROVISIONAL PATENTS, 1908. 


Nov. 9. 


94944. An improved method of supporting trolley wires on 
electric tramways, railways, canals, and the electric 
operation of road vehicles. Percy Sewell Sheardown, 
Danum, Pembroke-park, Clyde-road, Dublin. 

24948. Improvements in and connected with collectors of 
electricity for railways and tramways. Robert 
Oumming, 249, West George-street, Glasgow. 

24282. Improvements in electric switches. The British Thomson- 
Houston Company, Limited, 83, Cannon.street, London. 
(The General Electric Company, United States.) 

94983. Ап improved electric switch with indicator. The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London. (The General Electric Company, United 
States. ) 

24864. Improvements in third-rail insulators for electric 
railways. The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

94285, Improvements in electric switehes. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Electric Company, United States.) 

24285. Improvements in a double-throw electric switch with 
indicator. The British Thomson - Houston Oompany, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

24302. Improvements іп magneto-electric induction apparatus. 
Arthur George Bloxam, Birkbeck Bank-chambers, South- 
ampton - buildings, Chancery - lane, London. (Alfred 
Schoeller, Germany.) (Complete specification. ) 

24305. Improvements relating to the olectrical deposition of 
smoke, fume, mist, fog, and the like. Oliver Joseph 
Lodge, Kt., 18, Southampton - buildings, Chancery - lane, 
London. 

24310. Improvements in magnetico inductors. The Aktien 
Gesellschatt Magneta” (Electrische Uhren ohne Batterie 
und ohne Contacte), 46, Lincoln’s-inn-fields, London. (Date 
applied for under Patents Act, 1901, Jan. 20, 1903, being 
date of application in Switzerland.) (Oomplete specification. ) 


Nov. 10. 
$4333. Sparking plug, or device for clectrical ignition of oil- 


engines, gas-engines, and the like. Malcolm Oooper, 
Dell's Farm, Bereeford-road, Highbury, London, 


24366. Improvements in magnetic compasses. George Charles 
Lilley, Billiter House, Billiter-street, London. 

Improvements in and relating to gslvanio batteries. 
Elizabeth Marie Risac, 323, High  Holborn, London. 
(Complete specification. ) 

Improvements relating to electric current meters. 
Edward Jesse Piper, 24, Southampton-buildings, Chancery- 
lene, London. 


24399. 
24413. 


Nov. 11. 

. An improvement in ships' telegraphs. George Green 
and Francis E. Prior, 298, Old Chester-road, Rock Ferry. 

. Improvements in electricity meters. George Hookham, 
18, Southampton-buildinge, Chancery-lane, London. 

‚ An improved sparking plug or electrical ignition 
device. Graham Francis Henry Satow, 10, St. George's- 
erescent, Liverpool. 

Positive electrode for a galvanic battery. Gustav 
Heinrich Carl Kolosche, 81, High Holborn, London. 

A new or improved suspending chain for electric 
lamps and the like. James Hinks and Son, Limited, and 
Arthur Henry Wright, 7, Staple-inn, London. 

. Improvements in electric furnaces. Ernst Ruhstrat and 
Walther Eugen Grimmer, 10, Reinhauser-chausse, Gottingen, 
Germany. (Complete specification. ) | 

Improved apparatus for automatically controlling the 
speed of Wheatstone telegraphic transmitters and 
the like. John Gell, 21, Finsbury-pavement, London. 

. An improved electrical switch. Edwin Liddle and Gay 

Emanuel Druiff, 47, Hatton-garden, London. 

. Transmitting alternating current through a vapour. 
Ezechiel Weintraub, 111, Hatton-garden, London. (Date 
‘applied for under Patents Act, 1901, March 23, 1903, being 
date of application in United States.) (Complete specifica- 
tion. ) 


РЕ 


94501. Rectifying alternating ourrent. Ezechiel Weintraub, 
lll, Hatton-garden. London. (Date applied for under 
Patents Act, 1901, Marcb 23, 1903, being date of application 
in United States.) (Complete specification.) | 

. Improvements in transmitting alternating current 
through a vaporous conducting medium. Ezechiel 
Weintraub, 111, Hatton-garden, London. (Date applied for 
under Patents Act, 1901, May 9, 1903, being date of applios- 
tion in United States. (Oomplete specification). 

Improvements in and relating to automatic trans- 
mitting apparatus for telegraphic and analogous 
purposes. James Tarbotton Armstrong and Axel Orling,. 
523, High Holborn, Londun. 

Improvements in and relating to receiving or detecting 
and recording apparatus for telegraphic and other 
electrical purposes. James Tarbotton Armstrong and 
Axel Orling, 325, High Holborn, London. ' 


Коу. 12. 
24581. An improved portable electric fan. Max Margowski, 
72, Cannon-street, London. 
24621. An improved automatic guide for engaging trolley 
heads of electric cars with overhead wires. John 
Edwin Hopthrow, sen., and John Edwin Hopthrow, jun., 
5, Hatton-garden, London. 
$4693. Improvements in controlling an electric generator 
dynamo, or booster and battery for oonstant or 
variable pressure. Arthur George Bird, 18, Buckiogham- 
street, Strand, London. 
Improvements in or relating to plates for 
batteries. William Phillips Thompson, 322, High Holborn, 
London. (Pfluger Accumulatoren-Werke Actiengesellschaft, 
Germany.) 
24630. Improvements in current-collecting devices for electric 
railway vehicles. Joshua Shaw, 6, Lord-street, Liverpool. 
Nov. 13. 


An electrograph or apparatus for the electrical trans- 
mission, reception, recording, and reproduction of 
sound. Ernest George Craven, Devereux House, Campbell- 
road, Twickenham, London. 

Improvements in telephone apparatus Jules Cerpaux, 
66, Chancery-lane, London. 

Improvements in or connected with means for eleo- 
trically igniting miners’ safety lamps. John Charles 
Best, 33, Chancery-lane, London. 

Improvements in and relating to electric motion in 
conjunction with the creation and multiplication of 
electricity applicable to machinery of all kinds 
requiring power. Thomas James Howell, 93, King's 
Cross-road, London. (Complete specification. ) 

Improvements in rails for eleotric trams, railways, and 
for othor similar suitable purposes. Thomas Lister 
Patchett and William Buck, 8, Quality-court, Оһапоегу- 
lane, London. У 

Improvements in o-electric machines. John 
Herbert St. Hill Mawdsley, Norfolk House, Norfolk-street, 
Strand, London. 


24515. 


24516. 


24680. 
24693 
24695. 


24701. 


24706. 


24730. 


Nov. 14. 
Improvements in or relating to electrical fuse holders, 
fuse boxes, and the like. Francis Gibson Baily, 114 
Ramsay-garden, Edinburgh. 


24755. 
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24770. Improvements in and relating to devices for makipg 
electrical contact in eables, armatures, and other 
electrical appliances. Henry Morrison Bremner, 96, 
Buchanan-street, Glasgow. 

24791. Improved means for synchronising dynamo.electric 
machines. The British Thomson - Houston Oompany, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States. ) 

24792. Improvements in electric cut-outs. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(The General Klectric Company, United States.) 

24793. Improvements in fluid pressure regulators. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States. ) 

$4794. Improvements in aro-extinguishing devices. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 


24795. Improvements in electric cut-outs or fuses. The British 
Thomson-Houston Company, Limited, 835. Oannon-stre-t, 
London. (The General E'ectrio Company, United States.) 


24796. Improvements in emergency brakes for railway and 
tramway vehicles or trains. The British Thomson. 
Houston Company, Limited, 83, Caunon-street, London. 
(The General Electric Company, United States. ) 


24797. Improvements in dynamo-electric machines, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States. ) 


24798. Improvements in electrically-driven vehicles. The British 
Thomson-Houston Company, Limited, 83. Cannon.street, 
London. (The General Electric Company, United States.) 


24799. Improvements in electric motor systems. The British 
Thomson-Houston Company, Limited, 83, Oannon-strect, 
London. (The General Electric Company, United States.) 


24800. Improvements in braking systems. The British Thomson- 
Houston Company, Limited, 83, Cannon- street, London. 
(The General Electric Company, United States. ) 

24806. Process for the electrolytic manufacture of poroxides 
of magnesium and sinc. Friedrich Hinz, 37, Essex. 
street, Strand, London. 

24833. Spark intensifier for eleotrie igniters for explosion 
motors. Alired Wydts and Joseph Klopfenstein, 54, 
Chancery-lane, London. У 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 3, 1908. 


1902. 


19647. Electric elevators or lifts. Bremner. 
21969. Electric meter. Halsey. (Date applied for under Inter. 
national Convention, March 13, 1902.) 
29034. Lifeguards or fenders for electric cars and other road 
vehicles. Munro, Brecknell, and Rogers. 
22135. rtr decomposition of alkaline chlorides. 
ilmour. 


24325. Apparatus for use in testing electric lamps. Wilson 
and Hardingham. 
24744. Lightning guards, specially applicable for submarine 


telography. Lodge and Saunders. 


24772. Electrical transformers. Berry and British Electric Trans- 
former Manufacturing Company, Limited. 


85085. Switches for use in electric lighting. Quaney and Kirwan. 

$5210. Electrical out-onts and regulators and their application. 
Leitner and Lucas. 

$0039. Electric train- control systems. Carolan. (General 
Electric Oompany.) 

96647. Electric recordiug instruments. Oarolan. (General 


Electric Oompany.) 

. Incandescent electric lamps and oollars tor the same. 
Oleminson. 

. Janetion frog plates for use on the overhoad system of 
clectric tramways. Foster. 

36917. Switching mechanism applicable for intercommunica.- 

tion telephone systems. Byng and Anders. 
Enelosed electric arc lamps. Reclus, Petitdidier, Schmitt. 
Methed of selective electric signalling. Lake. (Stonc.) 


27373. Galvanic cell. Pearson ana Fiedler. 


27374, Electrode for galvanic cells, and a method or process 
for producing same. Pearson and Fiedler. 

27476, Electric railway or tramway traction on a surface- 
contact or like systems.  Boult and Boult. 

25574, Reversible boosters. Peebles and Pickstone. 

27756, Electric furnaces or muffies, Carolan. (General Electric 
Company. ) 

87758, Machines for cutting micanite and the like. Carolan. 


(General Electric Company.) 
. Electric phaso-indicating instruments. Carolan. (General 
Electric Company.) 
Electric rheostat switches. 
Oompany.) 


Carolan. (General Zlectric 


27771. Electromagnetic locks for automatic electric circuit 
breakers, Carolan. (General Electric Company.) 
Trolley poles of electric tramcars and the like. 
Hommel and Hommel. 

Supporting devices for trolleys for overhead electric 
traction. Kennington and Fawcett. 


1905. 


10. Automatic suspension and contact appliance for electric 

are lamps and other apparatus requiring to bo raised 
or lowered. Stevenson. 

shea of electrodes for secondary battorics. 

üller. 

мінога lamps that are ignited by means of electricity. 

aylor. 

Back gearing appliances for electric motors and 
dynamos and for steam and water-driven turbines. 
Davidson. 

Device for indicating the condition of the electric 
circuit controlling the air brake valves on a train. 
Siemens Bros. and Co., Limited. (Siemens und Halske 
Actiengesellschaft. ) 

Manufacture of positive electrodes for secondary 
batteries. Roderbourg. 

Switches for controlling an electric circuit from several 
points. Torry. 

Manhole terminals 
Gest. 

Receivers for wireless communication. Morin. 


28510. 


213. 
517. 


518. 


118. 


1088. 


2874. 


19524. for electrical oonduit sections, 


20061. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. к" Last price 
Commercial and Industrial.— £ £ 
АШапое Electrical Co., 5 сше Оша ттер, Nos. 1-70,000 1 .. 4-4 
Aron Electricity Meter Shares, 1-125,000 1 .. 1/16-3/16 
British Insulated and Hele y y Cable: Ore Ord., 1-100,000...... 5. 
—— 6 per cent. Cum. Pref., 1-100,000 ................ 5 
— 44 per cent. Mortgage ‘Debentures .............. 100 102. 

British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 

BLOCE, ROG. . араа а вана ns 100 .. 105-105 


toc 
British Westinghouse Elec. and Manur.. 6 per cent. Pref., 


275, o *910:000 5.9. ß 5 05.30 
— рег оеп дь. Могиабо Ordinary ШООК os gi 5 $e. 11 
Brush eering, Ordinary, Nos. vs 
— Non. Cum., 6 cent, Pre, .................... à .. Г, 
— at per cent. lst Debenture Stock ................ 10 .. 97- 
oe per cen cent. 2nd Debenture 8tock ................ 100 .. 
Callender's ble, Ребепбагев ............................ р 1 
—— 5 cent. Pref. 0€*9e0000090000900900000009990090€09 5 ee 54 
Crompton and Coo 3 4 
—5 cent. Ређепіагев .......................... 100 .. 1 
Hdison an Swan United, “А” Shares, 1-89,261 .......... 5 .. i 
“© A" Shares, 01017 3 8 „ Та 
— 5 per cent. Debentures .......................... 00 .. 76-81 
4 per cent. Deb. Stock, Red. .................... 10 .. 72-77 
Electric Construction, Limited, Nos. 1 to 112,100.......... а. 1412 
7 per cent. Cumulative Pref. .................... 2 — ors 
4 per cent. Perp. lst Mort. Deb. ................ 100 -100 
Ferranti Limited, 5 per cent. lst Mort. Deb. аат а 100 .. 90-9 
General Electric Compan (1900), 5 per cent. Cum. Pref... 10 93-104 
aa 4 ха овар. lat nort 8 e 8 8 РЕА TET 
‚ Т. s Telegraph Works, Ordinary .............. a 
44 per cent. еве F 8 u Е А 
India Rubber, Gutta рори "and Telegraph Works ...... Mo — 1950 
u u ercha, and Telegra orks ...... i - 
4 per cent. Debentures .......................... 100 .. 10-10 
Parker, Thos., Limited, Ordinary .................. «e eene 10 . E Eu 
Telegraph Construction and tenanoe ................ 18 .. 
5 per oent, Bond wa. 100 .. 101-104 


Electrie Lighting and Supply.— 


Blackheath & Greenwich District Ordinary 1,201-101 ES 
cent. Deb. Stk. Certa., Hed: abd бат. 100 


LA 
NE 


Bournemo and Poole, Ordinary aaa 10 118. 3i 
— per cent. Oum. Pref., 7,501-15,000 - sew ated uM ES P 10-11 
6 por eent. Cum. Second Pret. 15 001-22, 11- 
r cent. Debenture Stock, Red, .............. 103-106 
йш Pt) Electric Light and E Power G А . 4 per . 
benture Stock, Redet... 100 .. 100-105 
rom pon and Kensington, С CCC 6 — 104-103 
Calcutta Electrio Supply Corp, Ordinary, Nos 140/90... B — d 
ou c Su B 08. “з . 
— — Nos. 20,001-50,000 .............................. 5 a kr 
Cambridge Electric Supply Company, Ltd., 21 m Ses ^ A | 
Central Electric tc Supply, 1 Ld., 4 per cent. Guar Deb. Stock 100 — 107-11 
Charing Cross ов. 1-70,000 ................ 5 .. 9- 
45 Ker cent. Cum. Pref. ii.... 8 
— у Ораван Bod с. Cum. Pref., 1-40,000 5 .. 
бышы ре рег сеп L er a Stock, Red. (Prov. Certa.).. a = 104-106 
ва , P Rex ecnises dws àù 
cent. LS tures e e E ИД) as 104111 
City ef ef London, Ordinar ggg eee oo 10 . 1010 
—— 6 per + cont. Cumulative Pref. .................... 10. 1*1 
—— § dee cent. Debenture Stock .................... 190 — 122-127 
4 реге cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. . 102-106 
County of don and Brush Provincial, Ordinary........ 110 = 7k 
— 6 per oen |. pP 10. 1l 
—— 44 per cent. Debentures Prov. Certa. All T ва 100 .. 107-11 
Bdmundsons' P Klectri ty ion, Ordinary, 1 ты. vu © 

6 per cent. . DT 5 — 

—& cent. First Mort. Deb . v 100 . 104-1 
Electric Lt. & Tractn. Co. of Aust., Ld.,6p.c. Cm. Pf.,1-30,000 5 ora 
г 5 рег сан. ререпеше в Stock ord X 110,000 РЕЯ 100 “з 

olkestone с po -10,000...... - 
per cent, uA Yr 3 10 . 105103 
Ра нуну t Knightabridg Limited, Or 14. AUT з. 6 a T 
e Elec. ux 
ver bent. Debenture Stock Red. cc... 100 „ 
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Amount Amount 
Name. paid, Last price, | Name. paid. Last price 
£ 2 £ £ 
Kensington wd Knightsbridge and Notting Hil] ........ 100 .. 101-104 British Electric Traction, ^ 1-300,000 & 60,001-90,000.. 10 ne 
Ktdderminste. aud Dist. Elec. Lighting and Traction, Pref. 10 .. 93-104 —— 6 per cent. Cm. Pf. 001-60,000 aucssaweuspexe AO com 1 14 
London Electric, Ordinary .............................. 9. 3. 13-04 —— 5 per cent. Perbetual d Debesture d Stock ..... S... LOO .. 120- 
6 per cent. Ртеб. ................................ 5 . 445 Buenos and Belgrano Tram. Ord., 1-100,000 ....... „ ue 2 
4 percent. Ist Mortgage Debent ure Stock, Red... 100 .. 98-101 ——— “А 6 per cent. Cm. Pf, 1 . . b. 
Metropolitan, Ordinar / 10 17-18 —— ' B''6 per cent. Om. Pt., 1-27 500 e „ 4 
* per cent. First Монда Debenture Stock .... 100 .. 110-114 ——— $ percent. Deb. Stock, ———— .. 100 .. 107-110 
34 per cent. Mortgage nture, Red. .......... 100 .. 9699 Prov. Cert., all paid ............................ и — 99-102 
Newcastle-upon-Tyne шн Supply, Cees: „ 5 . 28.101 Cape Electric Tramways, Nos. 1480, o — {+4 
Preference. . ..... 4 .. 100103 City of Birmingham Tramways, 5 per r cent. Cum. Pref... 10 .. 
Notting Hill Electric Lighting TT Teer oer ree ere 2 124-13% 4 per cent. lst Mortgage Deb., 1-3,000 (1917) . 100 .. 9810 
4 per cent. First Mort. ре Xn 1 Fo Жайын ). -101 Colombo Electric Tramways and Lighting, 5 per cent. 18% 
Oxford Electric, Ordinary, 1-96 and 407-14,510 ............ 52 Mortgage Debent ure Stock, Redl 00 .. 100 105 
4 per cent. Debenture Stock .................... 100 £8-101 Cork Electric Tramways and Lighting Co., Ordinary 10 . 15-14 
Royal Electrical Com any of Montreal, d per cent. First 6 per cent, „Саш, PRÉ Is кашса з УРУ ҮЗ 10 .. 11-12 
Shares Mortgage Debentures ........................ 10 98-100 Debentares ... „... 100 a 
Smithfield Marketz Electric Supply, Ltd., Ord., 1-12,000 .. 6 .. 3- Dublin United Tramways s (1896), Ord., "Nos. 160, 000 . 10 . 1213 
270 z4 r cont І D кше que E 10 es S A 6 per sont Prel., Nos be DUO hea. esae pus 100 z у 
u ndon, Ordinary ...........................-.... ee ` per cen ort. - а PN Vi E E 
dt. James's and Pall Mall, Ordinary, 101-20,089 dau d ps 5 .. 14415 3 Ordin arg . all 28222 
7 per cent. Ртеї. ................................ 8 8-9 6 per cent. Cum. JJ y АШ ш 19; » 
er cent. Deb. 100 .. 97-100 44 per cent. Deb Stock ........................ 100 .. 118-116; 
Urban Ec ric Supply Co., Ordinary, 8-50,007 ............ .. 4-54 Isle of Thanet Electric Tramways and Lighting, 5 per cent. 
5 per cent, Cumulative Preference, 50, 001-80, 00 5 .. 44-54 um. Pref., Nos. 30,001-60,000 ...................... m а 
Westminster, Ordinasy .. disces sh e. “Ө ces 1235 4 per cent, Debenture Stock 10 .. 82. 
——— 5 percent. Cum. Pref. , 110,101-138, P5. ev Боо. 6-64 Kidderminster aud District Lighting and Traction, Pref... 5 .. 44 
London united TH (1800,6, er cent, Cum. Pref. ....... А i» c 105 
__ per cent. 18 o Bed .._.......... és 
Electrie Railways. Metropolitan Electric Trams. į Deferred} и oni ies 1 .. 316516 
antral London, Огй!пагу................................ 100 .. 95-96 рег cent. vum, Krer., OLR lo. oe 
š Spes Tree odios ..100 .. 98102 JJ. ОРУ s a OE 1 
— fene 100 .. 99-102 5 Lee: coni: 5 т 113 eg. 100 = y 
—— 4 p.c. Deb. Stock Groen кочу Gark: fully pald) .. 100 115.118 ,l =< 
reps London, Consolidated Ord 2 100 — 15875 Oldham, Aston, and Hyd Hyde Tramway, Ordliary........-. f lo 104-108 
br cent. Per Sar . - HONS | perth ne Ferre di. K de por oont z Mort Deb. . 0 d 
„ 100 — 125-128 P 10. 891 
* " ш ў 5 per cent. Com. Br 30,000 M TR TN 3% 40 us -Bå 
е РАСА ul er HS 7 Sod у 00 110 — — 108105 xa 
TAPO ordinary, 150,00 e e s = TS South Lancashire Eleotrio Traction and Power Company i 
4 per cent. Mortgage Debentures, Red., 1-1,700 . = на 1 104 £101,132 6 „6 2 „ „ „6 „ 6 оо сово %%% „ 6 ое ео 
FUN А ` per cent. Preferenoe.................. 1 1 
Waterloo and Olty, Ordinary —. . . ... ... . . . —— 100 — 9154 — 828,095 4j per cent, Debenture Stock . — i00 p. d. — 100 P. o. 
trie Tramways.— 
Elee диры у : " Telephones.— 
ntine, 1- $5 -43 
— 1 per cent. Debenture Stock, 1888.... 100 . 125-130 National deep Preferred ..........—.........—.... 100 — 100-102 
Blackpool and Fleetwood Tramroad Se (ele Vede ase E eee 10 a 134-144 ———- Defe rred 8 „ 60 „ % %„%¹᷑9ĩ00è 6 %% %% %% „%%% „%%% „%% „% %” 0 100 e 74-76 
Brisbane Tramway Iuvest. Lim., Ord., 1-75.000 . 38 55 eo 2.3 c per omi Cum. First Pret. e"e9*0500902000909906009 os 10 еә 15-14 
6 per cent. Cum. Pref., N Мов. 1-75,000 ............ 5 .. 34 „ per cent. Cum. Second Pref. .................. 10 — 15-14 
——— 44 per per cent. Deb. Stk., Red., Prov. Certa. all pd. 100 1 — — 5 per cent. Non. Cum. Third Pref. .............. 6 . 
British Columbia Electric Railway Со. Ord., Nos. 1-20,000 100 .. 81-84 ха 34 per cent. Deb. Stock, Rel. 100 . 95 
Non.Cum. 5 per cent. Pre ов. 25,001-38,600.. 100 -96 4 per cent. Deb. Stock, '"Red....-------- 100 — 102-104 
— — 44 per cent. 1st Mt. Debs., Nos. I. 1-6,250, of £40 each 40 102-104 р.с | Ovteutal Telephone and Blectric Company = 1 - 13/16-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
m Miles of 
Traffic Returns for Increase or ж cy: P Accounts for past year. 
week decrease. single track | Cost 
open. — per 
== Total Р Car miles | I Receipts pe NE 
Е Current , ota assengers ar miles {Т ar | Mile of | mile, 
Ending 1903. 1902. | Week, year. 1903. | 1902. Ending receipts carried. ran. s’ nger mile, | track. 
£ £ £ 2 £ | &-1 4 £ d. 
Aberdeen СогрогаМоп.......... NOV. 7 1,108 815 | -+ 295 | + 4,789 194 174 May 31| 37,931 9,099,715 794,641 0:98 132 1,970 | 61 
Ayr Corporation. . 0608 006096 * 7 180 174 + о + 42 8 6 Sept. 25 12,505 2, 979, 276 290,099 100 10°34 1,560 | 4°7 
Birmingham Tramways ЖД „ 14) 8.22 5.102 + 119 | + 9,238 64 61 — — i — — — — — 
Blackburn Corporation =Й 8. 750 71214 38|-- 804 24 24 March 250 40,964 1,254,106 826,558 1°36 1187 1,705 744 
Blackpool € lorporation...... VEN C 901 05 | + 2 - 209 174 164 „ 51|211,168 6,169,121 724,443 152 108 — dms 
Blackpool-Fle etwood T1! am ways „ 272 208 ＋ 14 111 164 164 Dec. 31| 30,923 2,049,677 584.989 352 | 12-68 | 1,932 6:99 
Bolton Corporation .......... „ 15 1.686 | 1,619 |+ 67 + 7,525 | 38 | 25 March 51 85,704 | 17,761 505 | 1,896,247 |115 |1075| 3.430 | 5:87 
Bournemouth € 'orporation . јаваат W т. | 36 — - — 104 -- — — — — — — — — 
| 
Bradford Corporation РРР „ 15 3.645 3.292 + 353 415,001 41 a. = = ES Ка == » ы » 
Brighton Corporation .......... „» 16) 841 761 | + 63| + 6,311 | 6 311 — | 10,432,508 | 1,031,928 | 1-00 | 10-10 et 
Bristol Tramways Company ... „ 13 4.720 4.30 + 19 -- 514 514 Dec. 31 225,4 480 | 41,192,899 | 5,724,114 1°30 | 9:38| 4,948 | — 
Burnley Corporation ......... a 14 191 688 | + 103 — = — З ке rs ue. aste is^ zt 
Burton Corpor tion „ 8 291 -— z= — — 
Cardiff Corporation Y? ШЕР 7 1.855 1,521 + 312 +18,098 - - - — e — = 
Carlisle Tramways C ompany. s i 189 147 |+ 42| ++ 685 = = "EM. 2,216,583 520,129А — — — 19 
dd London Railway.. ЗР 6,9-6 7,558 462 6.624; € - „ 311567 225 45,505,110 1,276,971a | 1:87  666а 59,076 | 556@ 
City and South London Railway; , 15 2,894 | 3,429 535 3,197 68 - " 31 165,005a| 19,069, 519 — — — — — 
Cork E. Т. апа L. Company ... н. 12 157 420 17 ,420 - -— — — — — | = 
Darwen Corporation........... n 28 210 219 9| — 20 7°23 March 319 12,341 2,960,135 254,279 125 |11:65| 1,707 9:36 
Dover Corporation ........... AL 165 181 16 ol 5 — - 2 — — — — 
Dublin & Lucar Electric Railway, „ 1: 01 1 i+ 10| + J65A Рес. 51! 5,796 564,796 102,087 381 | 15°62 J59 768 
323 x: E Ты pq Rer i3 dh | e| x ea tt 46 | 46 | March 311125,121 | 23,553,133 | 3,429,356 |123 | 882| 2,741 | 506 
Duodee City Tramways ........ 11 199 7/6 | 4 25 22 22 May 15 35,874 9,084,522 752,814 0:93 |11°276 1,630 — 
Eas; Ham rn > HO |. 6! 152 ＋ 160 1075 | 7:52 | March 31 25,541 9,971,557 650,224 v 61 9:35| 2,357 | — 
Facnworth U. D. C. xa eee 15 145 | 4 | -= - — — 
Glasgow Corporation. — Nov. 14 15,725 | 12,675 | +1,050 „074 | 124 101 Мау 319/656,5/2 | 177,179,549 |14,008,750 0:88 1125 | 5,089 b| 7-40d 
Halifax Corporation “ | 2.546 2,169 | + 577 + 5,122 304 273 — — 
Huddersfleld Corporation 5 19 1,178 1,009 173 14 35 March 31 56,631 „738,213 1,218,559 LS "ILS 1,618 6°38 
| 
Hull Corporation, E.8.......... Жү Y 1,895 1,712 ＋ 1 + 5,502 19 19 „ 31 87,707 21,065,999 | 2,218,696 1°00 9:49 | 5,001 5°07 
Ilkeston Corporation. „ 1] 166 — — - - - -- — — 
Kirkcaldy Corporation — À 2; 11 147 : à E : — >. и * e 
Leeds Corporation „ 14} 5,105 | 4,8 + 250 +11, 77 March 25 252,55 | 57,239,779 | 5,773,651 | 1°11 |1091| 3,283 | — 
Liverpool Corporation.......... 5 . 900 ) 902 2 14.52 101 95 Dec. 51 504,504 108,906,472 11,705,425 111 10:34 | 5,000 6 88 
Liverpool Overbead Railway....| ,, 15 1.536 1,552 } 154 154 June 30, 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — à 
Lowestoft Corporation ........| „ d 161 — жер 
Nelson C orporation "PT . „ 14 ; ==. з | -— — | — 
Newcastle-on-Tyne Corporation » 14 , \ 394 55 March 259 150,524 33,474,122 | 3,379,119 108 1095 | 4,175 | 617 
. Corporation 50 6 0 66 0 0 - ( 1.831 * Z4 29 à sept. 50 17,651 9.168,1 3 368 157 124 13°17 1,643 om 
Rochdale Corporation .......... y 2 11 | {Д Ма › 416 25.78] 127,456 1°38 | 10°27 єз 1-66 
Rotherham Corporation PETET 12 — — 
Salford Corporation Y 16 7 4 7 = = ЕЕ | z. 
Sheffield Corporation .......... » 15| 4,4 534 | 46, | Mar. 250 216,709 56,812,039 | 4,926,085 | 0°904 |10°428) 7,510 | 70 
Soutbampton Corporation „ 12 * 11 11 „ 51 50,674 9.0 4,066 752,814 0 946 11:436, 3,760 | — 
Sunderland Corporation „ 19 1,05. 1,06 + 18°48 17°18 „ 31 59,950 13,987.12) 1.270.957 103 1183 3,243 | 645 
Wallasey U.D.C, .............. » 14 95 531 | + + 5,005 |105 | 105 „ 319 31,307 | 5,690,378 654,559 | 132 | 11°47] 2,981 | 697 


* Includes walntenance of permanent 


b Per mile of single track. ¢ Lestude tall and team. P including d 


profits paid to the tramway 8 (ое term of unexpired lease. 
epreciation. / Including one section of horse traction. g 1905 à Half-year’s figures, 


в Train mile, 
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NOTES. 

Engineering Standards Committee.—This com- 
mittee have appointed Messrs. Crosby Lockwood and 
Son, of 7, Stationers’ Hall-court, E.C., as their official 
publishers. All the reports and specifications published 
by the committee may be had either from that firm or 
direct from the offices of the committee, 28, Victoria-street, 
Westminster. 

Royal Meteorological Society. — The opening 
meeting of this society for the present session was held 
on the 18th inst, at which Dr. H. R. Mill and Mr. 
R. G. K. Lempfert contributed an elaborate and interesting 
paper on “ The Great Dustfall of February, 1903, and its 
Origin." The authors came to the conclusion that the dust 
originated on the West Coast of Africa, taking two days to 
reach this country. 

Trials of Electric Automobiles.—In May next 
year it is proposed by the Automobile Club to hold-a series 
of trials of electrical vehicles. Draft conditions have been 
prepared and the makers and agents of electrical vehicles 
in this country have been asked whether they would be 
prepared to make a definite entry now, as the club have 
decided that in the évent of fewer than 10 entries being 
received from this country no trials will be held. 

American Institute.—The October number of the 
Transactions of the American Institute of Electrical Engi- 
neers has just reached us. It continues the reprint of the 
papers and the discussions thereon at the Niagara Falls 
convention for the two last days of the meeting—viz., 
July 2 and July 3—and also reports the proceedings at 
the September meeting in New York, when President 
Arnold delivered his inaugural address. Two papers were 
read at this meeting — i. e., An Efficient High-Pressure 
Water-Power Plant,” by Mr. Geo. J. Henry, jun., and Mr. 
Јов. N. Le Comte; and ‘Electric Motors for Centrifugal 
Pumps and Fans,” by Mr. A. J. Bowie, jun. 


Electricity Supply Areas in London.—Our 
readers must by now be familiar with that hardy perennial, 
the Bill promoted by the Board of Trade for altering and 
readjusting the electricity supply areas in London. Twice 
has it been presented to Parliament in two consecutive 
sessions and twice withdrawn, for reasons unexplained. 
The Board of Trade will again bring the Bill forward in 
the new session, but as to its ultimate fate we decline to 
anticipate. The matter with which the measure deals may 
not be of first importance in these days of educational and 
fiscal reform, but it strikes us that it is quite time the areas 
of electricity supply in the Metropolis as affected by the 
passing of the London Government Act in 1899 should be 
definitely defined. 

Soldering of Aluminium.—A method of perfectly 
soldering and brazing aluminium is reported to have been 
achieved by a young French savant after four years’ 
experiments. He is alsu stated to have discovered a 
process for hardening the metal, and greatly increasing 
ite powers of resistance without adding to its weight. 
Should the invention prove to be successful in practice, it 
will undoubtedly lead to the more extended use of aluminium 
for electrical transmission. Perhaps the greatest obstacle 
in the way of the successful employment of aluminium for 
electrical conductors has been the soldering difficulty. 
Although many methods have been devised for improving 
these conditions, no one, so far as we know, has been 
completely satisfactory. 

British Electrical Instruments at St. Louis.— 
There is every reason to believe that the British electrical 
industry in its various spheres will be well represented at 


the World’s Fair to be held at St. Louis next year. In 
this connection the value of the Royal Commission 
appointed to assist in arranging for English exhibits is 


fittingly illustrated. Under the guidance of this Com- 


mission the electrical instrument makers of Great Britain 
are arranging a collective exhibit of great variety, which, 
in its complete form, will be forwarded to St. Louis in one 
consignment, thus enormously reducing the expenses of 
the individual exhibitors. We may mention that among 
the exhibits will be a platinum resistance thermometer 


capable of measuring temperatures from that of liquid air 
up to 1,400deg. C. 


Cable Telegraph Record.—The cricket season in 


Australia has afforded an excellent opportunity for testing 


the possibilities of the cable lines between the Common- 
wealth and this country on the point of speed of trans- 
mission. On Saturday both the Eastern Telegraph Com- 
pany and the new Pacific line made a determined bid for 
the supremacy, and the result was that a record was estab- 
lished ia cable telegraphy from Australia. Identical 
messages were handed in at the two offices in Sydney at 
the same hour, giving the close-of-play score in the cricket 
match then in progress. The Eastern Telegraph Company 
delivered the message in London 13 minutes later, while 
the message sent by the Pacific route came through hardly 
a minute behind the other—the former making an absolute 


record for a public telegram from Australia to this country. 


Post Office Telephone Rights.—We congratulate 
the Post Office on its victory in the case heard at Kingston- 
upon-Thames County Court on Friday, the point at issue 
being whether it was entitled to erect wooden poles at 
Wimbledon in connection with the extension of the Post 
Office telephone system in that district. The local autho- 
rity objected to the erection of wooden poles on the 
ground that the ssthetic aspect of the roads would be 
spoiled in consequence, and attempted to force the Post 
Office to put the wires underground in some cases and to 
use ornamental iron poles in others, by withholding their 
consent to the work being carried out. This would mean 
a large increased expenditure, and the Post Office accord- 
ingly took county court proceedings to test the point. 
The judge held that painted wooden poles would not 
much interfere with the esthetic character of the 
neighbourhood, and gave his decision in favour of the 
Post Office. | 

Telegraph Facilities in Rural Districts.—A very 
useful extension of the present system of delivery by 
hand, or by “express” or ordinary post, of telephonic 
messages received at central postal offices is about to be 
made in Lancashire. In certain part of that county the 
old A B C instruments are still in use, and instead of 
replaeing them with the latest form of telegraph instru- 
ment, а substitute will be found in the telephone. It is 
thought that this instrument will prove more efficacious 
than the telegraph for the transmission of outlying messages, 
because of the scarcity of trained operators in the rural 
districts. Under this system the message will simply be 
telephoned through to the nearest telegraph office, and 
redispatched by hand or by post, as required. We under- 
stand that the new arrangement will presently be extended 
to every post office in the kingdom which is also a tele- 
graph обісе, and telephonic and telegraphic communication 
with outlying districts should thus be greatly facilitated. 

Embankment Tramways.—Among the important 
legislative proposals which the London County Council 
will bring before Parliament next session is one for a series 
of new tramways, including the oft-rejected line along the 
Victoria-embankment. Since its first introduction in the 
House of Commons this scheme has met with strong 
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opposition, for reasons more ssthetic than practical, the 
opinion being that an electric tramway along the embank- 
ment would spoil the present picturesque aspect of that 
thoroughfare. However, the opponents of the schome only 
succeeded in obtaining its defeat last session by a single 
vote. Now it is hoped that the opening up of the new 
highway between Holborn and the Strand will help to 
influence Parliament in favour of the proposed tramway, 
which, as in its original form, aims at providing the con- 
necting link between the Councils system south of the 


water and the North London lines by means of the shallow 


underground tramways now under construction from 
Theobalds-road, Holborn, beneath the new Kingsway, to 
the Strand. | | 

Municipal Telephony.—4A new objection has been 
. raised by Mr. W. Gaine, of the Telephone Company, against 
the methods of municipal telephony. He takes the view 


that the practice adopted by most municipal corporations in, 


this country owning а telephone exchange of making no 
charge to their subscribers until they ean guarantee them 
connection with a certain number of others, is & breach of 
the provisions of, the licenses granted by the Postmaster- 
General The case in point is the Brighton municipal 
undertaking, and Mr. Gaine declares the view of his com- 
pany to be that the first subscribers to the system are 


obtaining ап undue preference as against subsequent 


subscribers. This, however, is not the case, for the Cor- 
poration could not fairly ask their subscribers to pay 
for a service which is not in full working order. There 
is no question of “favour” or “preference” here as guarded 
against in the Corporation license; it is the usual practice 
adopted in the early stages of & municipal undertaking, 
which is dependent for its success on the amount of support 
it can get at the beginning. 

Junior Institution of Engineers.—At the meeting 
of this institution held at the Westminster Palace Hotel 
on 20th iust, a paper on “Fires on Shipboard: Their 
Causes and the Methods for Prevention and Extinction,” 
was read by Mr. George Canning. The author dealt with 
the losses sustained through fire casualties amongst 
shipping, and urged the adoption of gas systems, which 
he maintained were the only feasible methods extant, not 
only for the prevention, but also for the extinction of fires 
on shipboard. On the following day, by invitation of the 
Clayton Company, the institution witnessed & demonstra- 
tion of fire-extinguishing at Orchard-place, Blackwall. The 
apparatus shown in operation consisted of a sulphur chamber 
or generator, in combination with a blower and engine, 
and a cooler. Ordinary rolled sulphur is placed in the 
generator and set alight by means of a piece of waste. 
Two pipes are fitted to the generator, one for delivering 
the gas to where the combustion is taking place, and the 
other as a return or suction pipe. Air taken from the 
compartment to be treated enters the generator, and the 
oxygen combining with the sulphur vapours produces 
sulphur polyoxide gas. The demonstration was attended 
by successful results. 

New Books.—“ Report on the Influence of Gauge 
Length and Section of Test Bar on the Percentage of 
Elongation,” by Prof. W. С. Unwin (Messrs. Crosby 
Lockwood and Son. 2s. 6d.). This report deals with the 
variation of percentage of elongation with different gauge 
lengths and sections of test bar, and is issued in connection 
with the excellent work which is being carried on by the 
Engineering Standards Committee. It is based almost 
entirely on tests of steel-plate test bars supplied by the 
Dalzell Steelworks, Motherwell, and the Parkgate Steel- 
works. These tests cover a wide range of conditions, and 
no such complete information as to variation of elonga 


- 


tion with the form of test bar has been previously available. 
Ав the results are, it is belioved, valuable whatever decision 
may be arrived at as to standard forms of test bars, they 
have been very fully and critically discussed by the author. 
The Practical Electrician's Pocket-Book and Diary, 1904 " 
(Messrs. S. Rentell and Co., Limited, Strand, W.C. 1s.). 
This admirable little book has now reached its sixth year, 
and is no exception to the previous issues, in that it succeeds 
in keeping pace with the most recent developments of 
electrical practice Many alterations and additions have 
been made to tbe matter, so tbat the electrician and 
fitter will find it quite trustworthy. With the growth 
of the industry the tabulated list of central stations with 
particulars of current and rates has now grown to con- 
siderable dimensions, and this represents not the least 
interesting section of the book. 


The Speed of Tramcars.—It was hardly to be 
expected that the energetio managing director of the 
London United Tramways, Mr. J. Clifton Robinson, would 
be content to take an inaetive part in the campaign which 
Mr. Moffat Ford has commenced against the speed of elec- 
tric tramcars as reflected in the recent proceedings at the 
West London Police Court. As we showed in our last 
issue, Mr. Ford has attempted to establish that he is work- 
ing for the publie good, but at the same time he urges that 
even more stringent regulations should be imposed on 
electric tramcars than on motorcars, his argument being 
that the motorcar weighs considerably less, has at least two 
sets of efficient brakes, and can steer clear of dauger, while 


the heavier tramear сап avoid danger only by use of its 


brakes. 
completely disposes of these points when he says that, 
to the average man in the street, an electrio tram- 


car is a known quantity, 


Mr. Clifton Robinson, in a letter to the Times, 


while the motorcar is 


not. Hence the latter constitutes a greater source of 


danger than the tramcar pursuing its rigid and defined 
course. 
aud tramcars offer no real basis of comparison, and if Mr. 
Ford thinks he is going to achieve his avowed object by 
prosecuting individual tram-drivers, we fancy he is mis- 


The fundamental differences between motorcars 


taken. As Mr. Clifton Robinson truly says, the prosecu- 
tion of the driver of a private motorcar for excessive speed 


does not justify retaliation on the part of that individual 
by seeking to hamper the operations of a public tramway 
system, to the inconvenience of the 50 millions of passengers 


who travel yearly on its electric cars.” 


The Metric System.—It may be within the know- 
ledge of some of our readers that last August a congress 
of chambers of commerce of Great Britain and the Empire 
was held at Montreal, at which a decision was come to in 
favour of the adoption of the metric system of weights and 
measures. Details of this decision, however, are only now 
available. It seems that at the meeting there were present 
delegates from 75 British chambers of commerce, and from 
the chambers of the principal cities of India, Ceylon, 
Egypt, South and Central Africa, Canada, the West Indies, 
Australasia, Hong Kong, and Malta. In the discussion of 
the question it was urged that the matter should be so 
forced upon the Government that it would be bound to 
take action. The resolution, which was adopted with but 
few dissentients, reads as follows: “That this congress, 
having had under its consideration the following resolution, 
adopted at the conference beld in London during the 
months of June, July, and August, 1902, between his 
Majesty’s Principal Secretary of State for the Colonies and 
the Prime Ministers of the self-governing colonies of the 
British Empire—namely, ‘That it is advisable to adopt the 
metric system of weights and measures for use within the 
Empire, and the Prime Ministers urge the Governments 
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represented at this conference to give consideration to the 
question of its early adoption’—hereby expresses its 
hearty concurrence therewith, and urges upon the Govern- 
ment of the United Kingdom the necessity for legislative 
measures being taken in the interests of British trade and 
commerce to make the use of metric weights and measures 
compulsory.” 

Electricity in Ladysmith.—So enthusiastically is 
the electric light being taken up inthe South African town 
of Ladysmith, of famous memory, that we learn further 
extensions of plant are already decided upon. The present 
installation gives supply on the three-wire, direct-current 
system, with 400 volts between the outer wires, the middle 
wire being earthed. All the supply mains are carried 
overhead on iron poles, the two outer wires being supported 
on porcelain insulators fixed on wooden cross arms, while 
the middle wire is bound to a special clamp on the pole 
itself, and is thus earthed at.every pole on the line. This 
is one of the main features of the distributing system, the 
possibility of danger being redueed to а minimum. In 
the generating station there are two sets of engines and 
dynamos, each consisting of a compound two-crank Willans 
and Robinson engine, to which are coupled two continuous- 
current compound-wound generators. Each set has a 
capacity of about 65 kw. as a maximum, and the two 
generators of each set are arranged to be connected on 
opposite sides of the three-wire system, so that oacb 


engine with its two generators supplies current to 


both sides of the mains to the extent of its capacity. 
Steam is supplied by three Robey boilers. The main 
switchboard consists of two generator panels and six feeder 
panels, with room for additions. The panela are of polished 
marble, and, in addition to the measuring and regulating 
apparatus, they only carry switches and fuses connected 
to the outer bus bars, the middle bus bar being earthed 
and having all connections joined to it. A subsidiary 
switchboard controls the street-lighting circuits. We under- 
stand that the performance of the plant so far gives every 
reason for satisfaction, and it is anticipated that the under- 
taking will be on a paying basis in the second or third 
year of its existence. 

Possibilities of Electric Traction.—Mr. G. H. 
Sheffield, the new president of the Newcastle Association 
of Students of the Institution of Civil Engineers, made 
some noteworthy remarks on the possibilities of electric 
traction in the course of his address at the opening meet- 
ing of the association a few days ago. If the railway com- 
panies, he said, were to retain their suburban traffic, they 
had no alternative but to electrify their local lines, and he 
mentioned 50 millions sterling as а ''conservative esti- 
mate" of the cost of doing this. The adoption of electric 
traction on such lines would lead to greater progress in 
10 years than had been seen in 30 years with steam traction. 
Ав regards the main lines, there was a possibility of matters 
being precipitated by the establishment of independent 
express lines in competition with the existing railways, but 
at the present the problem was surrounded by difficulties. 
Diseussing the better system of working to adopt—the 
third rail or the overhead—Mr. Sheffield threw out the 
hint that as the latter was the cheaper it should be tried 
for suburban traffic, using the bow trolley as in Germany. 
He then referred to the advantage of electric tramways or 
light railways for the carriage of merchandise, remarking 
that if the railways took a common-sense business view of 
the matter they would accept the inevitable, and encourage 
goods traffic onelectric tramways by making connections with 
their goods yards and warehouses. In this way the tramways 
would act as valuable feeders to the railways, which would 
be able to reduce their costly cartage departments. He 


saw no reason either why specially-constructed tramway 
wagons should not be allowed to run over the railway 
systems, thus enabling them to work colliery sidings and 
factories. In conclusion, he advocated the standardisation 
of all tramway rolling-stock to permit of froe ee 
of traffic on adjacent systems. 

Electrolysis of Fused Lead Chloride. — The 
Journal of the Chemical Society for November containg 
an abstract of a paper by Mr. А. Appelberg describing 
some experiments he has made regarding the electrolysis 
of fused lead chloride with reference to its connection with 
current density and current yield. The author has deter 
mined the current yield and studied the phenomena which 
occur at the cathode and at the anode in the electrolysis of 
fused lead chloride. The arrangement was similar to that 
used by Helfenstein in previous work, and the fused lead 
chloride was contained in a V-tube. The results (exhibited 
in tables and graphically) which are obtained with varying 
current density show that as the density decreases the 
yield of lead diminishes regularly. If the current yield 
curve be extrapolated, it meets the current strength axis 
at about 0:05 ampere; therefore, if the current strength 
is reduced below this, no lead is separated. The minimum 


‘current intensity corresponding with this point is about 


0`6 volt, but these values are not absolute, since they vary 
with the conditions of the experiment—such as tempera- 
ture and distance between the electrodes. With high- 
current densities the polarisation is almost constant at 
1 25 volts, and is independent of the density. The chloring 
yield was determined by Auerbach’s method, using varying 
current density. With high densities the yield agrees with 
the lead yield, but with low densities the agreement is not 
good, and this is to be attributed to variation of the 
experimental conditions. The electrolysis takes place ів 
a cylindrical vessel standing either vertically ur. obliquely, 
just as in the V-tube; in all cases the current yield is 
independent of the duration of the electrolysis. When a 
cylindrical cell was used, a cloud of lead was always 
produced in the lead chloride; in order to avoid this a 
current of chlorine was passed throug the fused mass, but 
this was not successful and it lowered the current yield. 
Railway Electrification.— A Correspondent” con- 
tributes a three-column article to the Times of Tuesday 
under this title, but he does not enter into any especially 
controversial points. For instance, experts are agreed that 
a certain part of the traffic abstracted from railways can be 
better handled by trams and tubes than by steam trains, . 
but that if the railway companies were to electrify their 
local lines they would succeed up to a certain point in 
stemming the present severe competition of the newer 
forms of locomotion. The real solution of the problem 
is to be found in a more rapid acceleration of the 
trains, and this can only be effected by adopting electric 
traction. The writer thinks that, under certain conditions 
in this country, the reduction in the cost of working by 
electricity would be sufficient to meet the interest upon the 
capital outlay. This cost of working, however, is largely 
dependent upon the price at which electric current can be 
obtained, and the writer regards the ideal arrangement 
as being that existing in the case of the North-Eastern 
Railway, where the company is obtaining its supply froma 
power company which, owing to the variety and extent of its 
load, can produce and sell at a far lower figure than any 
independent station. It is to be hoped that the railway 
companies in the neighbourhood of London, when the time 
should arrive, will co-operate as far as possible in obtaining 
their supply of electricity. Now that many of the large 
electrical companies are moving their stations into the out- 
skirts of London in order that they may generate current 
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under more favourable and economical conditions than 
hitherto, it should be possible for some of the suburban 
railways to arrange with them for the supply of current at 
a reasonable figure. The writer concludes that a carefully 
designed scheme of electrification could be carried out at a 
much lower cost than is generally supposed to be the case. 

Telephones in Paris.—A report has been issued 
by Mr. Marcel Lembat, a member of the Chamber of 
Deputies, on the postal telegraph and telephone services 
in France during 1903, a very interesting portion of which 
deals with what is called the telephone crisis in Paris. Mr. 
Lembat notes that the subscription rate in tbat city is £16 
per annum, and although the administration promised to 
reduce this rate to £12, nothing has been done in the 
matter. For the present rate an unlimited number of 
conversations is allowed within the Paris area proper, which 
embraces 48 exchanges. There were in the city on Oct. 51, 
1902, total connections to the number of 40,555, or only 
1:49 connections for every 100 inhabitants, this being much 
` lower than the average for other European cities or in 
America. The apparatus, with the exception of the 
batteries, has to be supplied by the subscribers at 
their own cost, but the maintenance is at the cost of 
the State. The patronage of the system is not exten- 
sive, as it appears that the daily use of the instrument 
does not reach above five conversations on the part of 
53 per cent. of the subscribers, while less than 9 per cent. 
use the telephone more than 15 times a day. Under these 
circumstances, Mr. Lembat advocates the message-rate 
system, which is working well in many countries at the 
present time, and has resulted in a remarkable increase of 
subscribers. Не insiste that а reform of this kind ought 
to be made, although considerable. change in mechanism 
and apparatus would be necessary. ‘The telephone service 
provided in Paris at the present time is described as inferior, 
and great difficulty is often experienced in getting com 
munication. Mr. Lembat closes with the satirical enquiry, 
What would happen if a private company dared to do that 
which the State is at present doing, and strongly recom- 
mends the Government to lower the flat rate and institute 
the message-rate system. 

Industrial Decentralisation.—At the Surveyors’ 
Institution on Monday night a paper was read by Mr. 
Herbert T. Scoble on ‘Industrial Decentralisation an 
Important Factor in the Solution of the Housing Problem.” 
The author state that a comparison of the advantages and 
disadvantages of town and country with regard to factories 
and labour showed a substantial balance in favour of the 
latter, though exceptional cases would occur from time to 
time, and must be taken into account. Descriptions given 
of two recently erected factories, one rural and one 
suburban, lent weight to the author's contention that 
decentralisation pays, and it was stated that most sub- 
stantial economies are made in the handling of goods, in 
rent, rates, insurance against fire, etc. The model villages 
of Port Sunlight and Bournville were dealt with, and the 
design and accommodation of the cottages received special 
attention. The effects of decentralisation were considered 
as regards manufacturers, workers, and the community ; 
and a case was quoted where, by removal to the country, 
manufacturers of machinery were enabled to reduce the 
price of their goods by no less than 20 per cent. Mr. 
Scoble’s view is that by migration to rural or semi-rural 
districts the manufacturer will be in a position to pro- 
duce more cheaply; that if be studies the interests of 
his workpeople, comfortable houses will be erected for 
them ; and that, by virtue of the lessened cost of manufac- 
ture, more successful competition in the home, colonial, and 
foreign markets may be expected. The establishment of 
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factories in the country and the housing of labour in the 
immediate vicinity will do more to solve one of the most 
pressing problems that bave to be dealt with—viz., the 
housing of the working classes—than the erection by 
municipal or philanthropic effort of tenement buildings in 
towns near our industrial centres, or the provision of 
transit facilities which must inevitably léad to greater 
congestion. 

Indian Telegraphs.— The chief point that strikes one 
in looking through the report of the Indian Telegraph 
Department for the year 1902-5, which bas just reached 
this country, is the proportionately small loss incurred 
through the reduction in the rates of cable messages 
between India and Europe from 4s. to 2s. 6d. & word. 
This favourable result can only be traced to the increased 
business which the lowering of the rates brought in its 
wake. Thus, the foreign private message revenue only fell 
off by 54 lakhs, and this was due not so much to the 
reduction in the rates as to the diversion of the Australian 
traffic with Europe, formerly transmitted vid India, to the 
direct cable route vid South Africa. The total receipts for 
the year amounted to 1124 lakhs of rupeer, showing a 
slight advance on those of the previous year, and the net 
profit gave a return of 4:15 per cent. on the aggregate 
capital expenditure of over 795 lakhs. With regard to 
the present position of the department, there were at the 
end of the year under review 5,652 telegraph offices, 
56,830 miles of lines, and over 200,000 miles of wire. 
The report states that the Wheatstone automatic 
apparatus has proved invaluable in disposing of the 
traffic in times of pressure and prolonged ioterrup- 
tions of communication, and was of great assistance in 
connection with the work entailed on the department by 
the Delhi Durbar. Coincident with the issue of this report, 
the Indian Government announces a revised inland 
tariff, reducing the charges for all three classes of messages 
known as urgent, ordinary, and deferred, and also for Press 
messages. For the first class of messages the new rate is 
two rupees for 16 words, and is double that for ordinary 
telegrams. The minimum charge for deferred messages 
has been correspondingly decreased from eight annas to 
four annas. Under the system prevailing in India the 
address of six words is sent free of charge, and four words 
of message can be sent for four annas, each additional word 
being charged one anna. 

Dublin Local Section.—The address delivered at the 
inaugural meeting of the Dublin Local Section of the 
Institution of Electrical Engineers on the 12th inst. by ite 
chairman, Prof. W. E. Thrift, may be described ав а general 
review of present-day progress in matters electrical, which 
embraced many of the latest and more important inven- 
tions of electrical science. From the Nernst lamp—for 
which the professor predicted a great future—to the steam- 
turbine, the gas-engine, the three-phase induction motor, 
the single-phase motor, and the Cooper-Hewitt mercury 
vapour lamp, the author passed in quick succession, describ- 
ing the principal features of each and offering some 
comments. Particular reference was made to the Curtis 
steam-turbine, and in passing it was noted that the claim 
is made for it that the etficiency at light loads is nearly as 
high as that at full load. The gas-engine he regarded as 
likely to prove a formidable competitor of the steam-engine 
in driving large-type generators, whether for power or 
lighting purposes. On the other hand, attempts are being 
made to increase the efficiency of the steam-engine by 
combining with it a vapour-pressure engine, but it yet 
remains to be seen whether in practice the increased 
economy in working makes up for the increased initial 
expenditure. On the subject of electric traction, 
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it was noted that the present year has witnessed the 
first conversion in the United Kingdom of а steam 
railway into an electric railway, the reference, of course, 
being to the Mersey Railway. The author passed on to 
refer to local affairs, particularly to the completion of the 
new city lighting scheme, by which Dublin is provided with 
three-phase current generated at the Pigeon House. A 
long treatise on polyphase motors followed, special refer- 
ence being made to the successful work of Mr. Heyland in 
this field, and of M. Latour. The next section of the 
address was devoted to the recent discoveries of radio- 
active bodies, which have opened .up a new sphere of 
analysis and investigation, and the author expressed the 
belief that in radium there may be found the long-sought- 
for cure for cancer and consumption. The electron theory 
is little more than in the initial stage of its mathematical 
development, but it presents problems to the mathematician 
to solve of almost infinite variety and complexity, whether 
with regard to its own nature and properties, the explana- 
tion of gravitation and the proportionality of mass and 
weight, or in reference to the part which it plays in the 
structure of the atom. 


Electricity in Railway Workshops.—The Govern- 
ment of Queensland, Australia, has recently completely 
reconstructed its large railway workshops at Ipewich, and 
as а natural consequence, perhaps, the electric drive has 
been adopted for all the large machine tools. The decision 
to equip the new works for electrical working was only 
come to after exhaustive enquiry, which showed that the 
electric drive was most economical and the most suitable 
for the conditions to be encountered. The works comprise 
14 different shops, covering an area of five acres; and the 
distribution of the electrie power is carried out by under- 
ground conductors. The power plant which has been laid 
down consists of three generating sets, each set being made 
up of & 200-kw. Westinghouse two-phase generator, directly 
connected to a Westinghouse compound engine, and con- 
trolled from a white marble switchboard. The generators 
are of the rotating armature type, delivering two-phase 
alternating current at 60 cycles and 220 volts. These 
generators carry full load continuous at 90 per cent. power 
factor, with a rise in temperature in any part not exceeding 
40deg. C.; with а 25 per cent. overload the rise under the 
same conditions does not exceed 50deg. C. The machines 
have an efficiency of 93 per cent. under full non-inductive 
load. The exciting plant consists of a 173-kw. Westing- 
house engine type generator, directly connected to а 
Westinghouse 84 by 8 standard engine, running at 350 
revolutions per minute. The switchboard is of the 
Westinghouse standard type, and consists of seven polished 
white Italian marble panels. The general arrange- 
ment of the board is of the double-throw type. The 
engines are vertical single-acting, compound condens- 
ing machines. The cylinders are 18in. and 30in. in 
diameter and the stroke is lóin., taking steam at 150lb. 
pressure. The speed of these engines is 250 revolutions 
per minute. The boiler-room contains four Babcock and 
Wilcox boilers, each having a heating surface of 2,823 
square feet and capable of evaporating under normal con- 
ditions 7,380lb, of water per hour at 150lb. pressure. The 
stoking is done automatically. The plant was installed by 
Messrs. Noyes Bros , of Melbourne and Sydney. The main 
shops which are supplied with electric power are the boiler, 
machine, and erecting shope, where the greater portion of 
the electricity is required for driving the metal-working 
tools. It is also used, but not to so great an extent, in the 
carriage and wagon shops, paint shop, ironfoundry, smithy, 
wheel shop, two sawmills, and the patternmakers’ and forge 
shops. 


The Italian Royal Visit.—The Council of the 
Institution took advantage of the presence of King 
Victor Emmanuel of Italy and Queen Elena in this country 
last week to present an address to his Majesty expressing 
recognition of the courteous and generous hospitality 
accorded to the members of the Institution during the 
visit to Italy in the summer. The deputation, which went 
down to Windsor by special train on Friday afternoon to 
present the address, consisted of Mr. Robert Kaye Gray 
(president), Lieut.-Colonel R. E. Crompton, С.Е, R.E., 
Sir H. Mance, C.I.E., Dr. J. W. Swan, F.R.S., and Prof. 
Silvanus P. Thompson, F.R.S., accompanied by Mr. W. G. 
McMillan (secretary). The party was received in the 
Vandyck Room of the Castle, being introduced by Lord 
Kenyon (Lord-in-Waiting). The King, who wore Italian 
uniform, having shaken hands with the members forming 
the deputation, received the address graciously, and after- 
wards entered into general conversation, in course of which 
he disclosed an intimate knowledge of the progress of 
electrical and telegraphic science and engineering witbin 
his dominions. The address was in the following felicitous 
terms: “ The Institution of Electrical Engineers in Great 
Britain having in the spring of the present year rendered 
homage at the tomb of the illustrious physicist, 
Alessandro Volta, and having visited the electrical rail- 
ways, power stations, and works which form so noble a 
monument to Italian enterprise to-day, humbly beg per- 
mission to avail themselves of the present opportunity and 
to lay before your Majesty an expression of their reoog- 
nition of the courteous and generous hospitality accorded 
to the members of this Institution, not only by their sister 
society, the Associazione Elettrotecnica Italiana, and by 
electrical engineers generally, but also by the various 
municipalities and corporations of the districts visited by 
them. The members of the Institution who were fortunate 
enough to visit your Majesty’s dominions will never forget 
the genial kindness of their reception by the distinguished 
engineers and others whom it was their privilege to meet. 
During your Majesty’s presence in England the President, 
Council, and members of this Institution respectfully tender 
an assurance of their devotion to the sovereign of a nation 
for whom they entertain feelings of the highest respect, 
admiration, and affection. We ever pray that the friend- 
ship and good feeling between the two countries, of which 
the warmth of our reception in Italy gave convincing 
proof, may continually grow in intensity, and that your 
Majesty may long be spared to guide the destinies 


‘of a nation to whom the people of this cauntry 


are united by the bonds of an inalienable sympathy." 

Telegrams were dispatched the same evening to the 

Associazione Elettrotecnia Italiana and to the Milan 

Seetion of the Associazione, апа the following replies 

have been received: Most sensible to the feelings that 

inspired your kind telegram. I thank the Institution of 

Electrica] Engineers for the new proof of sympathy, and 

return most hearty greetings in the name of the Associa- 

zione Elettrotecnica Italiana. (Signed) Ascoli.” *'Homage 

added by Institution of Electrical Engineers to enthusiastic 

reception to our king by all England was learned with 

grateful feelings by Milan Section Associazione Elettro- 

tecnica Italiana as a new token of friendship binding 

scientific bodies of the two countries. (Signed) Bertini.” 

Many of our readers, and more particularly their lady 

friends, will doubtless be interested to hear that amongst 
the Italian ladies who were presented to H.M. the Queen 
of Italy at the Italian Embassy last week was Mra. W. B. 
Esson. Mrs. Esson’s father bore the illustrious name of 
Giustiniani, and fought with Garibaldi in the cause of 
independence. The lady was born in Rome, and her mother 
was a Venetian. 


Ipswich are not 


- 


194 


THE ELECTRICAL ENGINEER, NOVEMBER 27, 1908. 


IPSWICH TRAMWAYS. 


The formal opening of this system took place on Saturday, 
Nov. 21. We have taken part in many a function, but 
never in one so badly managed as this. The good 
people of Ipswich seem to think the representatives of 
technical papers are so badly off for a lunen that they 
will upon urgent invitation travel many miles to get one, 
and upon arrival find they must hunt through a large room 
to find if a chair is provided for them, like a hungry dog 
after a bone. The citizens of Ipswich will in our 
opinion, long rue the day when this particular scheme 
was determined upon. Tramways are excellent things 
under certain conditions, but if the shopkeepers of 


CONDENSING WATER w 


INTAKE FROM DITEN 


1 
2 22222 22822 mamn m um => 


PWT 27-2332 4 


the following report may have some importance. A case 
eame before Mr. Justice Jelf at Manchester relating to the 
driving of a tramcar, and the judge is reported to have 
said: “ Тгатсагв have no more right to the highway than 
I have, and the drivers must exercise reasonable and proper 
care. They had not the slightest right," he added, to 
say to people, ‘At all risks get out of the way, but they 
must get out of the way themselves if the necessity arose.” 
It is the general notion that under all circumstances other 
traffic must give place to tram traffic, but we believe the 
judge is right and general opinion wrong. The general 
conditions are that other traffic сап, without loss or incon- 
venience, give place to the tram traffic; but we have yet 
to see tested the case where other conditions prevail. 

It has been our good fortune to visit Ipswich several 
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Ipswich—Plan of Buildings on Site. 


up in arms ere long they will 


times recently and thus to examine the works during 


prove more than human. The conditions in certain 
streets at Ipswich are altogether against the success 
of the scheme as carried out. These streets are narrow, 
во narrow that between tramrail and kerb there is not 
room for а cart or carriage or even a barrow. How 
the ordinary business of all these shops is to be carried on 
without interminable friction will puzzle the authorities. 
Probably the shopkeepers during the inception and early 
discussion of the scheme never realised what the end would 
be, and when their opposition might have been effective 
did not oppose—hence, we presume, will have to bear their 
loss as best they can. 

In connection with this part of the question, however, 


progress, The genial and energetic engineer (Mr. Ayton) 
was good enough on one of these occasions to visit with 
and describe to us the works, and there is no doubt but 
that the contracts have been carried out under his constant 
superintendence in an excellent manner. The detail draw- 
ings given herewith explain themselves, and will give a 
better idea of the works than any amount of words. It is 
sufficient to say that Messrs. Kennedy and Jenkin are the | 
engineers and Mr. Peach the architect, in order to know 
that from the engineering point of view the greatest care 
has been taken to obtain an installation as perfect as know- 
ledge and experience can make it. 

ur illustrations show (Fig. 1) the plan of buildings on 
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the site. The contractor for the buildings was Mr. | shaft were built by Messrs. Shillitoe, of Bury St. Edmunds, 
S. A. Kennay, of Ipswich, the amount of the contract | who had a good deal of trouble with the foundation of the 
being £26,948 for the generating station and £6,704 for | shaft. This is on a concrete base 46ft. square and 12ft. 
the car-shed. In the latter are eight sets of rails for 40 | deep, with three layers of expanded metal embedded in 
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cars, of which 26 are now in use. Figs. 2, 3, and 4 show | the concrete. The shaft at the bottom outside is 21ft. 6in. 
details of arrangement of plant and lighting. It will be | across, and the walls are 3ft. thick. It is 17844. high, 
seen that the station is combined with a destructor, which | and is 12ft. square inside at the top, the wall at the 
is of the Meldrum Simplex type. The destructor and | top being 1ft, thick. The shaft is lined with firebricks 
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to a height of 97ft. above the top of the footings. 


destructor buildings are of brick and corru 
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Company's type, supplied by the Electrical Company. 


type, and can give 360 h. p., 200 hp. and 80 hp. 
Messrs. Reavell and Co. have supplied in all six high-speed 


respectively. The dynamos gre for generating continuous 
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Ipswich —General Arrangement of Lighting. 


engines, the two largest capable of an output of 240 kw., 
two sets capable of 120 kw., and two balancing 
sets. The engines are all of the three-crank compound 


currents, The two largest dynamos, for the tram work, 
are compound wound ; whereas all the smaller ones, for 
lighting, are shunt wound. 
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and supplied by the Electrical Company. It is divided into 


21 panels of polished marble, on which the 


The switchboard, the details of which are shown in 
Fig. 5, has been designed by Messrs. Kennedy and Jenkin, 
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mounted as shown in the drawing. The whole of the copper 
work on the switchboard is coated with tin. A battery of 
‚ 124 cells, each cell with a capacity of 400 ampere-hours, 
has been supplied by the Tudor Accumulator Company. 
The steam pipes, exhaust pipes, etc., have been supplied 
by the Sir Hiram Maxim Electrical Company, who also 
supplied the surface condenser and pumps. Messrs. 
Johnson and Phillips have carried out the cable work 
both for the tramways and electric light. Messrs. Dick, 
Kerr, and Co. laid the permanent way, and this extends to 
something over 10 miles. In fact, the total length of single 
track is over 25,000 yards. The cars are of the single- 
truck double-deck type, capable of seating 50 passengers— 
24 inside and 26 out—and are supplied by the British 
Westinghouse Company, with the Brush Company as 
sub-contractors. The overhead equipment is by the British 
Electrical Equipment Company. There are 500 street poles 
25ft. high above ground and 6ft. below, the buried part 
fixed in concrete. Section boxes are provided about each 
half mile of line. 
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INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
| BY GARDNER AND HOLME. 

(Continued. from page 766.) 

(6) OVERHEAD CONSTRUCTION. 


. In the past and even present day, few engineers have 
realised the importance of good substantial overhead 
construction. An article appeared in a South of England 
newspaper only about a year ago stating that anyone 


could string up telephone wires, as they were as easily. 


done as clothes lines. Such a statement confirms exactly 
what has been the general idea and practice of some for 
years, and which telephone users have found to their cost. 
There is no part of the whole undertaking requiring more 
care and attention and skilled workmanship than the over- 
head equipment, and if done well and good material used 
in the first installation, it will save constant interruption, 
repairs, and expense in maintenance. Bad overhead con- 
struction in a telephone undertaking shows up more than 
in any other electrical work, as the circuits are numerous, 
and when once put up necessitate very often the whole of 
the work being done over again, and at a much greater 
cost than if done well in the first instance. 

Within large towns lately underground cables have done 
away with much of the overhead work, but being limited 
to the main, sub-main, and distributing cables, still 
necessitate the use of overhead circuits for distribution, 
in the form of No. 18 bronze wire upon insulators from 
distribution poles to the subscriber’s premises. Entire 
underground distribution has been carried out in Glasgow 
and London within the central area, but this only to a 
limited extent, as the enormous expense involved in the 
laying-out of а system to provide for all business and 
private houses entirely underground makes it prohibitive, 
апа there is no system yet designed that solves the question 
or commends itself. Overhead distribution from poles 
placed in the most convenient and accessible positions will 
be taken as the present everyday practive. These positions 
being obtained from private owners or placed on the local 
authorities’ property, should be chosen as central and as 
near each group of subscribers’ premises as possible, in 
order that the distribution of the wires will be equal from 
all directions, and the length of each circuit as short as 
possible. ! 

In selecting poles for distributing purposes, the probable 
ultimate cable capacity should be allowed for in height, as 
the erection of a larger pole afterwards to accommodate 
more lines is à very expensive matter. The position should 
also allow of staying in three directions, but where this 
. eannot be obtained the pole should be set deeper and 
surrounded with concrete and bracket stays fixed. Dis- 
tributing wooden poles should invariably be of stout 
specification. Methods of staying will be described in 
junction construction. Very often great difficulty is 
experienced in the handling of these poles in erecting, 
owing to the crowded state and height of the buildings 


the building. 
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might be cheaper to distribute from an iron standard or 
pole, placed on one of the tallest buildings, or to carry the 
underground cable up to the side of the buildings, and 
distribute them from a pothead or junction box fixed to 
In many instances where a number of 
subscribers are located in the same building, this is the best 
and most practical way of reaching them and least costly. 
Iron standards placed on roofs are not commendable, as it 
means (if extensively used) the opening up of trouble and 
expense in maintaining the roofs. Roofs upon which it 
is proposed to erect a standard ought to be carefully 
examined by a thoroughly practical workman, and even 
if sound ought to be braced and propped inside to 
prevent straining. In selecting and settling the positions 
for distributing poles great judgment should be used. It 
has been found from experience that to get the positions as 
near to one another and as near to the main cable as 
possible, in order to equally distribute the subscribers’ 
overhead lines, is the best plan. 


SCHEDULE оғ Prices to be allowed for carrying out the Erecting of 
Distributing Poles, Wires, Brackets, Insulators, and the Running 
of Overhead Wires on Poles and Roofs, 


Description of Work to be Done. 


Number or Rate each. . 
quantity of — Total amount 
poles. allowed for. 
75 feet set 8ft. Ош. in ground at S 
70 feet set 7ft. біп, in ground. at |5 
65 feet set 7ft. Jin. in ground at |5 
60 feet set 7ft. Ош. in ground............ at |£ 
55 feet set 6ft. 6in. in ground............ at E 
50 feet set oft. Oin. in ground at |£ 
45 feet set 5ft. 9in. in ground............ at |£ 
40 feet set 5ft. дїп. in ground............ at |£ 
56 feet set 5ft. Oin. in ground at |8 
50 feet set 4ft, 6in. in ground............ at |£ 
28 feet set 4ft. дїп. in ground............ at |£ 
À £ 
Number or —— 
quantity o 
rof |` 
standards. 
I8 feet жылла ийа Оаа at |£ 
BO ТӨӨ р а D UO E at S 
Mes. M — at |£ 
Pole.T00[8. ðòè 8 at S 
\ Pole n!! 88 at E 
GB ͤ агора вва: at S 
Stays and stay roddd ss . at S 
Stays outrigg ers æ at S 
Ohimney brack ett . at |£ 
Wall eye spikes .............................. at |£ 
Insulators, long bolt ........................ at |£ 
Insulators, short bolt q . at |£ 
Insulators, coach screw. at |£ 
Insulators, special pattern ............... at |£ | 
Soldering joints on distributing poles from 
cables to overhead wires at £ 
Running —— miles lead-in wire to sub- 
seribers’ premises ............ at per yard |£ 
Running miles —— 100 copper wire on 
polls at per mile single |£ 
Running earth wire on poles, at per pole |£ 
Fitting pole steps ........................... at |£ 
К 
Distributing poles at stations, including 
eartage, handling to positions, at per pole |£ 
Travelling expenses and out-allowances to 
Workmen . b at per |5 
£ 
Summary. 
Erecting distributing poles ............... at £ 
Fitting and mounting ditto ............... at £ 
Fitting brackets, insulators ............... at 8 
Running overhead wires and lead-in wire at |£ 
Travelling allowances ..................... at |£ 
Cartage of poles and materials at 
Total S 


FIG. 27. 


The sizes of the distributing poles and positions and 
wayleaves settled, the ordering forward and assembling 


adjacent to where they are to be placed. In such cases it | of the stores, tools, and the general organisation of the wor 
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can now be arranged. From the plan and schedule of the | each day, this amount of work in calculation equalling the 
quantity of work to be carried out, the amount of stores | amount of wages paid as shown in Fig. 27. 


necessary to order forward and the number of tools and 


Fic. 28. 


The superintendent in charge of the gangs and who 
arranges the work each day sbould make it his special duty 
to examine and pass same and see that each gang of men 
are provided with all the necessary tools, tackle, and stores, 
and that precautions are taken to prevent accidente. He 
should also be acquainted with the condition of all plant 
necessary for carrying out the work, and be held responsible 
that ropes, blocks, ladders, and other tools, any failure 
of which might result in an accident, are maintained 
in good condition. He should make a periodic inspec- 
tion and, when necessary, condemn and break up at 
once any plant or ladders showing signs of fracture. 
He should observe that all men placed under his charge 
are qualified for the work required of them. This will 
prevent many accidents, and ensure а better class of work 
being done. The qualifications necessary for ordinary 
wiremen are to understand perfectly the mounting and 
arming of wood and iron poles, fixing combiners, preparing 
soldering irons for use, seeing that firepots, poles, wires, 
tackle, and ladders are not left in any position in which 
accidents might be caused by them, and that open holes 
are never left unprotected, to be able to bind in and make 
off wires on insulators, solder same, and to have a thorough 
knowledge of all stores and material, and see that no work 
of a temporary character is done. First and second class 
wiremen should be well up in the preparing of tackle and 
understand the selection of positions for the erection, 
staying, and setting of ground poles and standards, running 
of wire, fixing of brackets and spikes to buildings, running 
and stapling of leading-in wires, testing and numbering 
out cables making of potheads on distributing poles, 
testing out with battery and galvanometer, making off and 
soldering overhead wires to underground cables, examinin 


tackle to be provided will be obtained. As it is understood | and fixing earth wires to poles for lightning discharge, an 
that the work is to be carried out to а price as arranged | be able to test out and repair faults. The foreman in charge 
from the estimate and schedule of quantities, the workmen ! of these men should be able to organise the work and see 
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Fic. 29. —Derrick for Lifting Pole into Position.— 1, Fixed Block, secured to derrick by wire strop, 7/8 (13); 2, Shifting Block, secured to pole: 3, Leading 
Block; 4, Luff Tackle; 5, Aft. Holdfast. 2jin. by 21in. T-iron with ring: 6, Derrick; 7, Chock; 8, Guys or Stays, дїп. flexible steel, fitted with eye 
for securing to holdfast ; 9, lin. Hempen ТАП or Lanyard ; 10, Stopper, for taking strain on fall of main tackle; 11 Eye; 12. Hauling Rope. 


can be organised accordingly—that is, a number of gangs 
can be engaged and should consist of a first-class foreman, 
four wiremen, and two labourers to each gang. The 
should be organised to execute а stated amount of wor 


same carried out thoroughly, be able to keep all records of 
work done, time-sheets and stores slips, understand all 
orders in reference to the receipt and issuing of stores and 
tools, prevent waste of material, and see all tools and 


THE ELECTRICAL ENGINEER, NOVEMBER 27, 1908. 801 


materials safely under lock and key and not left lying 
about, and keep his superintendent well posted up in the 
progress of the work under his charge. 

Poles up to 50ft. can safely be erected by ladders and 
guys, as shown in Fig. 28, bat for large distributing poles 
a derrick should be used. A diagram of the tackle is 
shown in Fig. 29. In preparing the tackle for erecting a 
large үө the following method should be adopted. The 
derrick should be erected by ladders, and stayed temporarily 
with light lines of sufficient strength to bear the fitting up 
of the guys, stays, and tackle. This being done, the mount- 
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ing and arming of the large pole can be going on as well 
as the digging of the hole. The derrick should be planted 
about 1ft. or 18in. from the deep end of the pole hole 
and about 18in. in the ground, being held in position 
by guys and stays. These stays are best made of flexible 
steel stranded wire rope, and made off with а spliced eye 
or thimble to receive the lanyard tackle, which in turn is 
fixed or made off on the ring of the T-iron bars driven into 
the ground. These bars are best made up of angle T-iron 
24in. by 2$in. by 4ft. long, provided with a ring of sub- 
stantial make for attaching the lanyard. The stays can 
be made of permanent length to suit the raising of all sizes 
of poles, as the idea of having a lanyard is to take up or 


Fia. 30.—Chimuey Bracket. 


let out the spread of the stay. These lanyards should be 
of 3in. hemp rope, and able to take the strain of the whole 
pressure at any time likely to be put upon them. The 
heavy tackle is next fixed to a small arm, which should be 
permanently bolted to the derrick, about 12in. from the 
top, and the heavy tackle should consist of a two and 
a three way block for a rope, and fitted with a hook to 
take the chain sling, by means of which the heavy pole 
is lifted. 

The tackle being in position and ready for lifting, the 
next step is to fit the leading block in position. This is 


done by means of a sling or chain round the base of the 
derrick and under the chock, the chock being used to 
prevent the sling slipping in an upward direction when 
the strain is taken on the tackle. e leading block should 
be what is termed a snatch-block—that is, a block with a 
movable outer strap—the bite of the running end of the 
main tackle being placed in this ready for hitching on to. 
the luff tackle. The luff tackle consists of a similar make 
to that already described, but of lighter design, and is for 
the purpose of increasing the lifting power, as will be seen 


| from the diagram. The usual method of securing the tail 
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end of the main tackle to the luff tackle is by a Blackwall 
hitch. A relief guy or stay should always be at hand 
ready to take the place of one of the fixed guys, as often 
the fixed stays prevent the pole as it is raised from being 
brought to a vertical position; this additional stay can then 
be used to free the obstructing stay. 

The poles being planted to the required depth, as a check 
upon this being honestly performed they are usually 


Covered Lead 


Hard Wood Ball 


Fic. 31.—Terminating Bronze Wire with Deafener. 


branded about 10ft. from the butt with a distinguishing 
mark, generally the local authorities’ initials, and the dates 
of the month and year. Poles should always be set well 
against their work, for it is generally found when the 
ground sets the severe tension of the wires has pulled 
the poles upright, whereas if this precaution is not 
observed and the poles are set upright in their erecting — 
the wires are almost certain to pull them over, and no 
amount of staying will bring them to the perpendicular. 
Arming and mounting poles should be placed in the hands 
of good men who are fitted for such, as, apart from the 
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irregularity in regulating the wires, if the arms are fitted 
badly their appearance is most objectionable. 
Staying.—The power of a line of wires to resist wind 
storms, and to maintain immunity from faults or irregu- 
larities, depends upon its strength and rigidity. It is not 
possible to provide poles of sufficient strength to withstand 
unaided all the stresses to which they are exposed without 
resorting to a method of staying or strutting. In order to 
obtain this, stranded wires of galvanised iron are used, or 
in the case of struts a creosoted pole. The upper end of 
the stay is fitted after the manner which will be described 
under the heading of junction lines, and the lower end 
attached to a stay rod fitted with an adjustable stay 
tightener in the ground, the rod in the ground being 
fixed to a large wood block of timber fixed firmly and 
rigidly so that a wind storm shall not affect the structure. 


Fic. 32.— l'hree- Wire Splice. 


Overhead Wires.—From the distributing poles to the 
subscribers’ premises the overhead wires are run, and fixed 
to the chimneys or corners of the buildings by means of 
wrought-iron brackets or spikes, as shown in Fig. 50. То 
these brackets are fitted white porcelain insulators, prefer- 
ably the pattern designed by Mr. А. R. Bennett, as they 
are in all ways more suited for telephone work than any 
other insulator, giving higher insulation and handier for 
making off wires. These insulators are for the purpose of 
preventing leakage and also supporting the wires. In 
attaching brackets to chimneys, the bracket should be fixed 
to the brickwork inside with the pull of the wires ; if fixed 
away from the pull, an iron band should be placed around 
the structure or chimney.  Roofs of old buildings should 
not be made use of for supports or brackets, as they form 
а source of endless expense. The foreman should in all 
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Part 


Fig. 33, — Terminating Bronze. 


cases notify the owner or tenant, before commencing opera- 
tions to fix his line, if the roof or structure shows any 
signs of damage. Wires should be kept absolutely clear of 
chimneys, lead roofs, or any such obstacles when first 
erected. One or two brackets will be found sufficient for 
each distributing line in а good underground system, and each 
insulator should carry its own wire, and each wire should 
be properly made off and soldered with bolt and resin to 
the insulated leading-in wire, which in turn is fixed by 
means of galvanised iron staples on the face of the building 
and run to the nearest inlet or window, the frame of 
the window being bored for the purpose of passing the 
insulated leading.in-wire through ready for connecting up 
to the inside apparatus. In the fixing of wires to buildings 
trouble is sometimes experienced through the humming noise, 


and several more or less effective methods of overcoming 
the difficulty exist. One plan is to bind in the bronze 
wires with strips of lead about jin. wide, and twist the 
lead round the wires for a distance of about 12in. from the 
insulator. A better and more excellent method is to break 
the wires about 18in. from the insulators, and insert hard 
wooden balls doubly grooved for making off and terminating 
the wires, the continuity of the wires being made by bridg- 
ing over the wooden balls with a piece of insulated wire. 
Fig. 31 gives a general idea of the method. It is inadvis- 
able to cross power circuits or electric traction wires with 
open wires. These shou!d be crossed at right angles and 
with special insulated wire, provided with a stranded steel 
core for attachment to the fixtures and the suspension and 
support of the insulated wires. In the running of bronze 
wires great care should be exercised in the handling. The 
wiremen should not be permitted to pay off with the hand, 
but should be instructed and made to use drums for the 
purpose, as if the wire receives the slightest abrasion or 
the skin becomes damaged it is sure to give way at the 
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dumaged part. The jointing of bronze wires should be 
done in the following manner: the two ends are laid 
together, overlapping each other, for a distance of about 
9in. then twisted together in the centre position with a 
lay of about lin. for a distance of 1$іп.; each end is then 
wrapped round the other wire for a distance of about Jin. 
The joint should be carefully soldered in the middle only. 
Soldering is most essential in all telephone jointe, but 
many American engineers in place of solder make a joint 
which they consider it is not necessary to solder, and is 
known ав the “‘three-wire splice.” This is made by splicing 
in an extra piece of wire, as shown in Fig 32, after which 
it is finished the same as any other twist joint. It is much 
stronger, and is in our opinion better than the ordinary joint. 
In terminating or making off bronze wire, a length of 
about 30in. із allo ed beyond the insulator, and at a point 
12in. beyond the centre of the insulator the wire is doubled 
back on itself, the bite or loop thus formed being taken 
twice round the top groove of the insulator, аца then 
bound tightly and closely round the main wire, as shown 
in Fig. 33. In running wires over roadways or across 
thoroughfares, watchmen should be stationed in com- 
manding positions to warn drivers and passengers. 
Numbering of Wires.—For the convenience of identifyin 

working wires on distributing poles a diagram book shoul 
be kept (as shown in Fjg. 34) giving all necessary informa. 
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tion. Too much care cannot be exercised by telephone 
men in the erecting of overhead wires, and the damage 
done to buildings over which the wire has been drawn 


which is given to an American student in his college differs 
very essentially from that which is given in England. The 
American high schools generally include large, prodigiously 
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Fig, 1.—Sound-Proof Telephone Box with Cable-Testing Apparatus in Foreground. 


should in every instance be repaired the moment it is | equipped laboratories, and a more practical education is 
discovered. given to the student than in England. These assertions 

(To be continued. ) are strikingly demonstrated by the fact that at Purdue 
University for more than two years a special school of tele- 
phone engineering has been created, and this is at present 
the only college in the United States where a special course 
for telephone engineers is given. 

For the study of electrical engineering, generally four 
years are provided for. The future telephone engineers 
take the first two years together with the general electrical 
engineers, but in the third year the lectures on thermo- 


TELEPHONE ENGINEERING AT PURDUE 
UNIVERSITY. 
BY F. WELZ. 


The great success which the American industry has 
shown in the last decade is largely due to the pronounced 
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method of specialising which has taken place in the United 
States in all fields of business life. But not only that, the 
engineer and workman are exclusively specialists in their 
business, for the early education of the student is also 
more or less along special lines, this having been carried to 
a farther degree than is the case in Europe. The education 


dynamics, mechanics, and steam engineering are omitted 
and are supplanted by special studies in the rudiments of 
telephone engineering. These special lines comprise lectures 
on telephone cireuite, beginning with the old earth series 
system, continuing with the metallicself-restoring drop system 
and the now generally employed multiple common battery 
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system. All metallic battery systems in use at the present 
time are elaborately discussed, and for six to ten hours a week 
the student has the best opportunity to take up in the 
laboratory the construction and the installing of telephone 
apparatus, testing telephone lines for grounds, resistance to 
earth, current and voltage conditions, and the locating of 
faults. Following this course of study, lectures are given 
on exchanges, apparatus for protection, signalling systems, 
and automatic exchanges. These lectures are also accom- 
panied by well-selected work in the laboratory, dealing 
especially with the construction and manufacture of these 
apparatus. In the same year special lectures are given on 
acoustics, in which line special work is also done in the 
laboratory. In the last year follow studies of the different 
telephone systems, accompanied by the designing and lay- 
ing-out of complete exchanges and telephone systems. The 
work in the Jaboratory comprises the more exact tests of 
cables, working relays, investigations on the variation of 
induetion from one, two, and three phase alternating 
current of 104 to 9,000 volts, and effect of direct current 
of 110 to 500 volts, etc., upon telephone lines, ete. 

The accompanying illustrations show the. great import- 
ance which is given in the United States to the strictly 
practical side of the education of telephone engineers. The 
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illustrations show (Fig. 1) the sound-proof telephone booth 
and a student testing cables, and (Fig. 2) the complete 
outfit of a four-party exchange of 1,000 lines ultimate 
capacity, system Strowger of the Automatic Electric Com- 
pany. This system has been recently introduced on a very 
arge scale in Berlin by the German Post Office Department. 
It ів operated by a storage battery of 50 volts, and is 
subject to special investigations by advanced students. 

The telephone laboratory of Purdue University also 
contains a 100-pair Roebling cable, 500. long, so arranged 
that it represents six miles of line capacity, and affords 
excellent facilities for measuring capacity and localising 
faults; a 20-pair switchboard cable, 500%. long, used for 
ringing and transmission tests ; and a complete installation 
of the Clarke automatic system ; a Kelvin astatic galvano- 
meter of 13,000 ohms resistance; Anthony 100,000-ohm 
box, different galvanometers, of d’Arsonval, Nalder, Row- 
land, Edelman, and a whole series of other laboratory 
instruments ; a storage battery equipment, consisting of 
10 cells of the Juilien type and 75 Chloride cells; a special 
50-kw. 60-cyle generator, giving either monocyclic, two-phase, 
or three-phase alternating currents ; a special high-tension 
switchboard, equipped with instruments and apparatus of the 
most modern type; a combined switchboard, having a total 
capacity of 920 double-connection plug terminals ; a lamp 
hoard of 200 lamps, each lamp having separate terminals 


FIG. 3 At Work i 


so that any range in the resistance from 1 ohm to 40,000 
ohms can be obtained; a bank of 52 microfarad condensers ; 
a high-voltage lamp board of 50 lamps and testing trans- 
former of 10,000 volts ; different apparatus for recording 
alternating curves, and a number of different machines and 
instruments. This shows without any doubt that great 
efforts are made to give the student not only a theoretical 
knowledge, but ta make him a practical engineer. The 
necessity of creating such a special school for telephone 
engineers has been denied from different sides, but the 
success at Purdue University in the first two years does 
not leave any doubt in this direction. 

There are at present 10 students in the fourth-year class 
who will receive their diplomas next June, 12 in the third- 
year class, and 43 in the two lower classes. The director 
of the department of electrical engineering at Purdue 
University is Prof. W. E. Goldsborough, at present also 
chief of the department of electricity at the World’s Fair, 
St. Louis, 1904. The telephone section stands under Prof. 
T. R. Kelsey. It must be remembered that the telephone 
has found far more extensive use in the United States than 
in Europe, and not only all cities of any importance are 
connected by long telephone lines, but also large business 
houses and factories have their own private exchanges, and 
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in the country we hardly find a farmer to whom a telephone 
is not an absolute necessity for his private and business life. 


TRADE NOTICES AND NOVELTIES. 


Litholite. 


Messrs. Hunt and Hess, who manufacture this insulating 
material at 5, The Grove, Hackney, N.E., recently had a 
sample tested at the Westminster Electrical Testing Laboratory 
for insulation resistance and dielectric strength. Mr. L. W. 
Wild, the chief electrician at this laboratory, describes the 
results of the test as follows : ** The sample consisted of a disc 
of 8zin. in diameter and 0°327in. thick. On receipt of the 
sample our first step was to paste on to each side a disc of 
tinfoil of 4in. diameter. A guard ring also of tinfoil was 
pasted round the edge of the disc to intercept leakage. We 
next measured the insulation resistance between the two 
discs, and obtained a figure of 67,000 megohms with a testing 
pressure of 1,500 volts taken from a battery. Оп disconnect- 
ing the guard ring the same figure was obtained, showing that 
surface lenkage is negligible under normal conditions. The sample 
was next immersed in ealt water for 24 hours, and after wiping 
off the surface moisture, but not otherwise drying it, we tested 
it again, and obtained 60,000 megohms with the guard ring con- 
nected and 600 megohms with it disconnected. In this case the 
Surface leakage was some 100 times the leakage through the 
material, as might, of course, be expected. Next the sample wag 
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left standing in a free current of air for three hours to dry, but 
was not bated. We then tested again and obtained 67,000 
megohms with the guard ring, and 60,000 without it, the 
surface leakage being thus about 10 per cent. of the leakage 
through the material. The above tests show that the material 
is practically non-absorbive of water, has a high specific resis- 
tivity, which is well maintained after immersion in water, and 
although there is a certain amount of surface leakage when 
first removed from the water, yet this is soon stopped as the 
surface dries by natural means. The specific resistivity of the 
sample, from the above figures, works out to 6. 550, O00 meg hms 
per centimetre cube at a temperature of 58 leg. F., and when 
subjected бо а testing pressure of 1,500 volts. The dielectric 
strength was measured by applying an alternating pressure of 
120 periods between the two tinfoil discs. The sample broke 
down with a pressure of 36,000 volts, having withstood 355,000 
for a period of five minutes previously. 

Rhodes Motors. 

We have received a well-prepared list of the continuous- 
current R.E. type of electric motors made by the Rhodes 
Electrical Manufacturing Company, of Bradford. This com- 
pany has its London office at 70 and 71, Bishopsgate-street. 


We illustrate herewith one of these motors arranged with a 
back gear, so as to get a comparatively slow speed on the 
pulley. These gear wheels are stocked by the firm in a large 
number of sizes, so that they can give a great variety of speeds 
at short notice. The motors themselves, as illustrated in detail 
in the list, show evidence of careful design, and they are in 
conformity with the latest practice in continuous-current work. 
The motors are rated conservatively, so that they can stand a 
25 per cent. overload for an hour without undue heating, and a 
50 per cent. overload temporarily without sparking or injurious 
heating. The design of the motor is such that the one frame serves 
for the open and enclosed types, with, of course, variations in 
the possible output. The firm give at the end of the list prices 
both for the slow-speed and moderate-speed types, and we 
gather that they are stocked for several different voltages. No 
doubt, in this respect the firm will conform to the standards 
fixed by the Engineering Standards Committee, which were 
referred to recently in our columns. The firm would not be able 
to give the prompt deliveries which they guarantee were there 
not some limit to the range of voltages on which the motors 
have tu work. 


Portable Ammeter and Voltmeter. 


The illustration herewith is of a combined instrument put on 
the market by the Union Electric Company, of 151, Queen 
Victoria-street. The instrument consists of а moving-coil 
ammeter and a moving-coil voltmeter mounted in the same 
case for convenience of transport, in order that tests may be 
made on installations so as to ascertain various electrical quan- 
tities. The voltmeter, for instance, can be used on three 
different ranges. In the first the whole of the scale corre- 
sponds to three volts, which is serviceable for measuring the 


voltages on primary and secondary batteries. Under the 
second connection voltages from 0 to 150 volts can be 
‘measured, which is most useful when dealing with private 
plants and battery installations. With the third system of 
connection the extreme range is from 0 to 600 volts, which 
is intended for central-station work and for testing power 
distribution mains. The ammeter scale is divided into 60 equal 
divisions. The ampere-meter acts as a shunt across standard 
resistances, of which two are provided. With the first the 
meter reads from 0 to 30 amperes, and the second from 0 to 
150. This instrument, if used direct on circuit of low voltages, 
can measure down to one-thousandth of a volt. With the two 


instruments and a six-cell battery, insulation resistances up to 
500,000 ohms can easily be measured. The price of the whole 
set is exceedingly moderate, and should command for it a ready 
sale amongst contracting engineers. 


Pamphlets, Catalogues, ete., Received. 


Inpuction Motors, enclosed arc lamps, oil switches, over- 
head trolleys, electrical measuring instruments, type K single- 
phase in‘ egrating induction wattmeters. The British Thomson- 
Houston Company, Limited.—Additions 155-158, 160, and 161 
to general catalogue ; illustrated and descriptive. | 

ЇМРЕУЕР WALL PLud. Illustrated. The Improved Plug 
Company, 45, Upper Jackson-street, Manchester.—Describes a 
patented wall plog which provides a ready and efficient means, 
mechanically correct, for an unskilled hand to plug a wall in a 
sound and neat workmanlike manner, at a price considerably 
less than the old-fashioned method. Serviceable to electricians, 
telephone and bell fitters, plumbers, gasfitters, furnishers, eto., 
and for household requisites. 

Patent PHO-xIX ELECTRIC HEATING APPARATUS. Illustrated. 
The Electric Heating Corporation, 34, Leadenhall - street, 
London.—The corporation state that they are prepared to 
arrange with central supply stations for the supply of patent 
Phoenix heaters on special terms. They have iu preparation a 
list of cooking apparatus, hot-plates, and flat and carling irons, 
foot warmers, etc. 
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PERSONAL. 


We have to congratulate Mr. Bertram Hopkinson on his appoint- 
ment to succeed Prof. Ewing iu the chair of Mechanism and Applied 
Mechanics at Cambridge. | 

Mr. Alfred Rosling Bennett, who has acted as general manager and 
engineer of the Glasgow Corporation telephone department since its 
establishment, has intimated to the committee that, owing to the 
many claims upon his time entailed by his outside duties, he wishes 
to retire from the general managership. The Telephone Committee 
recommend that Mr. Bennett continue in his present position until 
the close of the financial year, and that thereafter he be retained as 
consulting engineer; that Mr. John Macfee, who has been throughout 
the assistant manager, be appointed general manager; and that Mr. 
John MacCallum, who has hitherto held the office of cashier, be 
appointed assistant manager as well as cashier. 

Mr. W. H. Grimsdale, the chief engineer of the Warrington elec- 
tricity department, and manager of the electric tramways, has resigned 
upon being appointed to superintend the electrical equipment of the 
Government dockyard at Portsmouth. 

Mr. К. C. Coxon, of Sunderland, has been appointed general clerk 
at the electricity works, Bermondsey, at в salary of £104 per annum, 
and Mr. H. Atkinson, of York, has been appointed as switchboard 
attendant. 

Mr. H. T. Strugnell, who has been employed temporarily as store- 
keeper at the central electric generating station, Battersea, has been 
placed upon the ataff at a salary of £91 per annum. 

With reference to the appoiutment of assistant electrical engineer 
at Oldham, we are informed that, Mr. S. H. Rhodes having with- 
drawn, Mr. H. A. Brimelow, of Bolton, has been appointed. 
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NEW COMMITTEES. 


BARNSTAPLE.—Alectric Lightiny—Aldermen Aston апа Young ; 
Councillors Richards, Lindsley, Youings, Hopper, Cooke, and Andrew ; 
the Mayor (Councillor Н. Barrett), chairman. 

BATTERSEA. — Elec! icity —Mr. W. Rines, chairman. 

DoncasTER.—/ectrieity—Alderman Abbott; Oouncillors Bennett, 
Clark, Dowson, Halmshaw, Kay, Manwaring, Smith, Steel, Tuby, 
Wightman, and Windle. 

GRAVESEND. — Electric —Aldermen Russell and Wood; Oouncillors 
Byrne, Enfield, Rhodes, Archer, Davis, Prevost, Schultz, Cosh, Smith, 
Sandford, and Berkowitz. 

GRIMSBY, — Electrice Lighting Sub-Commuctter—Alderman Dobson, 
chairman; Councillor Alward, vice-chirman ; the Mayor (Councillor 
Colonel Bannister); Aldermen Brocklesby and Evison; Councillors 
Brown, T. King, Maddison, F. Moss, T. C. Moss, Riggall, Simons, 
Tickler, Wharton, G. A. White, Jackson, and Pickwell. 

OXFORD. — Tramways — Alderman Salter; Councillors Cannan, 


Carter, Dodd, English, Higgins, Jackson, H. S. Kingerlee, Le 
Mesurier, Maunsell, Salter, Taylor, Twining, Underhill, and 
Sherwood. 


RAWTENSTALL.—Electricity and Tramways—Alderman Trickett, 
chairman ; Councillor Compston, vice-chairman. 

Sr. MARYLEBONE, — Electricity — Councillor E. R. Debenham, 
chairman. 

SWANSEA.—Tramuays anl Electric Liyhting—Mr, A. Sinclair, 
chairman ; Mr. David Davies, vice-chairman. 

WEYMOUTH. .—Lilcetric Lightiny—The Mayor; Aldermen Whettam, 
Lovell, Bagg, and Morris ; Couucillors Honebon, Bridle, and Bennett. 

WooLwiIcH,—.ZLectricitij — Aldermen Macnamara, Robson, and Tyne- 
mouth ; Councillors Adshead, Baglow, Calderwood, Elms, Fennell, 
Ledger, Merritt, Mitchell, Sheppard, J. Turnbull, J. A. Turnbull, 
W. Turner, and Widger. 


Жа 


a 


806 THE ELECTRICAL ENGINEER, NOVEMBER 27, 1908. 


THE 


ELECTRICAL ENGINEER. 


Published every Friday 
Price Threepence; Post Free, Threepence Halfpenny. 


Editorial and Publishing Offices: 
439-140, SALISBURY COURT, FLEET STREET 


LONDON, E.C. 
OCOONTHNTS. 
C оаа 789 | Legal Intelligence ............... 815 
Ipswich Tramways ............ 794 | Companies’ Meetings and 
Independent Telephony in Reports . 81 
Great Britain. . 779 | New Companies Registered. 81 
Telephone Engineerivg at Contracts for Electrical 
Purdue University. 805 | Supplies . 817 
Trade Notices and Novelties 804 | Traction Notes .................. 818 
Personal .......................... 805 | Lighting Notes 819 
New Committees 805 | Provisional Patents, 1903 ... 822 
Bad Buyer . 806 | Specifications Accepted ...... 823 
Oorrespondence .................. 807 | Companies’ Stock and Share 
Appointments Vacant ......... 806 fr 825 
Destructor and Electricity Traffic Returns .................. 824 
Stations in Small Towns ... 808 | Institution of Electrical 
Forthcoming Events 809 Engineers ..................... 825 
Questions and Answers......... 810 A New Compound Three- 
Provisional Orders 815! Phase Generator . 851 


TO CORRESPONDENTS. 


All Rights Reserved. Secretaries and Managers of Companies 
are invited to furnish Notices of Meetings, Issues of New 
Shares, Installations, Contracts, and any information 
connecled with Electrical Engineering which may be 
interesting to our readers. Inventors are informed that 
any account of their inventions submitted to us will 
receive our best consideration. 

All communications intended for the Editor should be addressed 
С. H. W. Biaas, 139-140, Salisbury Court, Fleet Street, 
London, E.C. Anonymous communications will not be 
noticed 


„ТО ADVERTISERS. 

Advertisements should be addressed to the Publisher, 189-140. 
Salisbury Court, Fleet Street, E.C., and should reach him 
not later than noon of Thursday. Special Terms tr 
a series cam be arranged on application. 

SITUATIONS WANTED will be charged at three words for 


One Penny (prepaid and net), with a minimum charge 
of Sixpence. 


TO SUBSCRIBERS. 
“ THE ELECTRICAL ENGINEER” can be had by Order from 
any Newsagent in Тою or Country, and at the various 
itaihoay Stations; or it can, if doles be supplied 


direct from the Office on the following terms 
5 months, 6 ths. 12 th 
United Kingdom.. . "E up mm mot — 1834. Od. 
Other Places. . bs. 6d. — 10s 6d. — 218. Od. 


(Post Free, Payable in Advance.) 


Cheques, Post Office and Postal Orders for Subscription 
and Advertisements should be made payable to 
С. H. W. Bidds, 189-140, Salisbury Court, Fleet 
Street, London, and be crossed “ Union Bank.” 


Bound Volumes of THE ELECTRICAL ENGINEER,” containing 
half - year’s copies, bound in Dark- Blue Cloth, Gold 
Lettered, price 8s. 6d. New Volume, January to July, 
1903, now ready. 


— pp ̃ ᷣͤ . . . . ee a 


BAD BUYERS. 


Amongst the many interesting questions which have 
been raised in Mr. Joseph Chamberlain's speeches on the 
fiscal policy of this country, is that of the real advantage 
to the country of importing foreign goods in order to save 
comparatively small amounts in first cost. Any such 
argument in the abstract is much enhanced by quoting 
special instances, but in so doing the figures given are often 
open to criticism in detail quite apart from their general 
bearings. It will be remembered that, speaking in New- 
castle, Mr. Chamberlain referred to the purchase of 
Belgian tramrails by the London County Council. His 
argument was that the saving made was small as compared 
with the larger amount of remunerative labour which 
would have been employed if these rails had been manu- 
factured in this country. The actual figures given as to 
the saving in first cost on the total expenditure of forty- 
one thousand pounds were incorrect, as has been shown by 
Mr. J. W. Benn, the chairman of the London County 
Council Highways Committee. This disagreement over 
the figures raises a side issue with which we now propose 
to deal. Thus, referring to the subject in his speech last 
Friday at Cardiff, Mr. Chamberlain says that if there 
was the large difference of eight thousand pounds 
between the English and foreign tenders, the County 
Council “ must have been very bad buyers, because І was 
buying rails at the ваше time in very large quantities for 
one of our great Colonies. Ihad to give an order for about 
one hundred thousand tons. The difference between the 
lowest price at which Germans and Americans would put 
the rails and the price which I obtained in tender from 
English railmakers was only something like five shilling 
per ton, and that certainly would not make a difference 
of eight thousand pounds on а purchase of thirty 
thousand pounds’ worth of rails. I have eome to the 
conclusion, therefore, that if the County Council buy 
all their goods without taking a little more pains to 
give the opportunity to English firms to tender, probably 
their undertaking will be less profitable than it might." 
In reply to this speech, Mr. Benn has stated in a letter 
that English firms had every opportunity to tender, 
because the matter was fully advertised in the leading 
trade journals and newspapers, and that three or four 
of the leading British railmakers tendered. The fact 
that only three or four British firms took the trouble 
to send in their prices for these rails is evidence that 
the London County Council is not highly esteemed in 
this country as a buyer of materials. A few months 
ago the same thing was in evidence when the Council 
were advertising for structural steelwork. In that case 
complaint was made that English firms either refused to 
tender or required too long a time to complete the work. 
The conclusion to be drawn is not one which is compli- 
mentary to the Council, but it is the natural outcome of 
the trading policy which they have pursued. This subject 
of the relations between the buyer and the seller is one 
which is intimately connected with the economical carry- 
ing out of work. It is in few cases that the actual 
cost of materials supplied is so closely connected with 
the contract sum as in the supply of steel rails. In 
the majority of cases with which our electrical con- 
tracting firms have to deal, there arise in fixing the 
contract sums questions of sub-letting of portions of 
the work, the erection of the plant, etc. These items 
introduce risks which are intensified by the standard clauses 
of the London County Council, which often would, if adhered 
to, call for the disorganisation of the working arrangement 
of a firm when carrying out the contract. Another 
point is that the lowest tender is usually accepted, as 
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it requires an extremely strong technical man to carry 
through not only his departmental committee, but also 
through the Finance Committee and the whole Council a 
recommendation to accept a tender high up in the list on 
grounds which may not be appreciated by the individual 
councillors. The result is that contractors are not keen 
to take work at extremely low competition rates accom- 
panied with the many risks entailed by the standard labour 
clauses of the Council. These clauses are practically inopera- 
tive abroad, with the result that while framed to assist the 
English working-man, they have the effect of sending work 
on which he depends for a livelihood out of the country. 
We are not in any way blaming the Council for accepting 
a foreign tender which shows a large saving in first cost, as 
the reasons for and against this are yet to be thoroughly 
investigated. We do blame them, however, for their short- 
sighted business policy, which prevents their being able to 
buy on even as favourable terms as a Government depart- 
ment. The opposite extreme, as far as buying is concerned, 
we take to be that of our great railway companies, who 
have not yet found it advantageous to go abroad for 
their supply of steel rails. 


CORRESPONDENCE. 


tt One man's word is no man’s word, 
Justice needs that both be heard.” 


THE AIM OF A SCIENTIFIC INSTITUTION. 


Sir,—It appears to me that Mr. Gray’s remarks regard- 
ing the proper scope of the Institution of Electrical Engi- 
neers have been, to some extent, misunderstood by the 
electrical Press. 

I would, at any rate, venture to express my own view 
on the subject with every deference to those who differ 
with ше. In my opinion, an Institution of Electrical 
Engineers should, in accordance with the terms of its 
charter, be all-sufficiently concerned with the technical 
work of an electrical engineer, leaving the business side of 
all questions in the hands of those who are responsible for 
the administrative and commercial working of their respec- 
tive electrical undertakings. I am quite ready to admit 
that more often than not the successful engineer is 
successful because he possesses a business mind, or has had 
а commercial training. That, however, is no argument 
against a separate association for dealing with the business 
aspect of things electrical, and anyone who is serving in the 
double capacity of director (or manager) on the one hand, 
and engineer on the other, would naturally seek attachment 
with both headquarters. 

I venture to suggest that a great deal of the work that 
eertain prominent members of the Institution are engaged 
over in connection with pressing claims for revising legisla- 
tion and suchlike, is far more connected with their interests 
as business men than as engineers, and that as there is an 
abundance of such work ahead, it would be as well if a 
separate body were formed to attend to it. 

The very constitution of the Institution shows that its 
work is really strictly technical. Thus, those who are only 
associated with electrical work from a commercial point of 
view are classed as associates; yet obviously these, rather 
than those who have attained academic or technical dis- 
tinction, are the most suited for urging legislative reforma. 
Again, it has been suggested that the proposed tariff 
reforms should be discussed in their relation to electrical 
work, but here, again, surely those who would be best 
adapted to représent the Institution are the “men of 
affairs rather than those who, as distinguished engineers 
or electrical savants, are prominent members of Council or 
vice-presidents, 

Tariff reform on an Imperial basis is a subject I myself 
have been very deeply interested in for a number of years, 
but not as an electrical engineer, any more than as a mere 
consumer of bread, and I should certainly not look to an 
Institution of Electrical Engineers for taking the matter 
up. On the other hand, I should expect an association 


eoncerned with tho commercial aspect of electrical under- 
takings to enquire into the matter in connection with their 
interests, and with useful resulta. 

We might surely do worse than note the way such 
institutions as the Institution of Civil Engineers regard the 
difference between technical (or scientific) work on the one 
hand and business on the other. 

Certainly, if а temple of engineering" were ever to be 
realised, that, as a sort of enormous trades union (of the 
right type) to guard aud agitate the interests of all the 
trades concerned in any form of civil engineering— 
mechanical, railway, electrical, eto. would be the most 
suitable channel for dealing with reforms associated with 
the business, as opposed to the technical side of electrical 
work. Meanwhile, there would appear to be ample scope 
for an association to take up the interest of commeroial 
electricity " as distinct from the interest of those who, as 
engineers, render electricity a subject of commerce. I am 
aware, however, that а new body such as I speak of would, 
at first, be open to the objection of carrying less weight in 
mass, but it would be more in accordance with reason.— 
Yours, eto., CHARLES BRIGHT. 

51, Old Queen-street, Westminster, Nov. 24. 


STEAM TURBO GENERATING PLANTS. 


Sır, — While I am quite able to defend and maintain my 
position on the above matter, provided the controversy is 
earried out on fair and legitimate lines, I beg to protest 
strongly against the tactics resorted to by Messrs. Belliss 
and Morcom, Limited. 

In the first place, although at the outset of my last reply 
I frankly accepted the correction they made as to the 
steam consumption of their Leeds engine as given to me 
by the city electrical engineer (trivial though that correc- 
tion was), and also expressly declared that the figures 
given in my paper were, to the best of my knowledge, 
correct, Messrs. Belliss calmly ignore these facts, and 
insert the following inaccurate statement in their letter : 
* We called the statements extracted from his paper mis- 
leading because these incorrect statements were largely 
used in his argument. As he does not in his reply dispute 
the inaccuracies (sic), the previous letter still applies to the 
facts.” After this apparently wilful or careless neglect of 
facts, I trust Messrs. Belliss will cease to make reference in 
general terms to alleged inaccuracies on my part unless they 
point out exactly where the inaccuracies are. 

The difficulties which Messrs. Belliss suggest with regard 
to working turbines with steam superheated within practical 
and economical limits are purely imaginary, and appear to 
indicate a very restricted knowledge, indeed, of the subject 
under discussion ; perhaps it will be useful to state for their 
information that the clearances in the turbine are arranged 
to allow for expansion due to superheat, and if, on occasion 
saturated steam is used, the economy is not let down to any 
greater extent than in the case of reciprocating engines 
designed to run with superheated steam, running on saturated 
steam, and probably notso much. Exactly what is meant by 
the “maximum possible superheat,” I am unable to say, but 
it is an undoubted fact that turbines give no trouble when 
working with superheated steam, whereas the troubles with 
reciprocating plants on high superheats are many. 

It is true that I prefer to compare results under actual 
daily working cenditions” and to have “the outcome of 
every-day practice,” but the table given in the letter gives 
neither one nor the other; there are so many additional 
factors controlling the figures given therein as to render 
them valueless and irrelevant to the subject under 
discussion. 

I will, however, submit a proposal to Messrs. Belliss 
which is quite relevant to the present controversy—viz., 
that Messrs. Belliss select any 300-kw. alternating-current 
plant running on superheated steam and driving its own 
condensing plant, and of which they have manufactured 
the engine. The plant selected shall have been in daily 
work on a lighting or traction load for the past two 
years without any renowals or repairs to the pistons and 
valves. This plant to be tested on full, half, and quarter 
loads by an independent engineer. I will arrange to place 
a steam turbo set of the same output, and which fulfils the 
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same conditions, at the disposal of the same engineer for a 
like test, and the steam consumption per kilowatt output 
on both tests shall be published in the technical Press. It 
shall be a condition of this contest that both Messrs. 
Belliss and myself shall have representatives present at 
the tests. 

Га conclusion, will Messrs. Belliss say what extra clear- 
ance they give piston valves for 600deg. F. superheat ?— 
Yours, etc., GEO. WILKINSON. 


“THE PHIELASHOK." 


SIR, —I notice in your last issue that exception is taken 
by Messrs. Oliver and Co. to my remarks concerning their 
*Phielashok." I have read their letter with interest. I 
may state that I only understood the method of applying 
the instrument as was given by the illustration itself. 
Surely one hand is there shown actually placed upon one 
of the fittings. Why Messrs. Oliver and Co. are surprised 
at my drawing attention to this I fail to see. 

I still claim that the method, as shown, would be 
робтар unsafe іп a great many of our large installations. 

wil admit that if two Phielashoks were used (one 
in each hand) then the operator might be safe, but I am 
not aware that Messrs. Oliver and Co. have pointed this 
out. 

It is incorrect to think that I “apparently would place 
a hand directly upon any terminal that may be alive.” 
Reference to my letter will show that I am opposed to 
this, and in no slight measure. The makers also say that 
it was for earthed systems that the ''Phielashok" was 
especially coughs: Again, I think they have missed 
their point and seized mine, for I did not notice that the 
instrument was especially adapted to earthed systems. 

By the way, I do not wish to make it appear that the 
use of the instrument would be attended with any more 
danger when used on a system consisting of one insulated 
conductor and earth return than when used on one con- 
sisting of insulated metallic return. The danger referred 
to is when that which ought to be an insulated system has an 
accidental “dead earth” on one pole, for the full potential 
then exists between the other pole and earth. This may 
occur at any time suddenly and without warning. In con- 
clusion, I may say that I have never used a Phielashok," 
nor even heard of such an instrument before. 

As to my electrical susceptibility I cannot exactly state, 
but I dare say my medical man would be willing to present 
his certificate, especially if it will be of any assistance in 
the design of an instrument particularly adapted to my 
physical system. However, jokes aside, I wish to thank 

essrs. Oliver and Co. for their offer, which I shall be 
extremely pleased to accept. Our voltages are respectively 
220 and 240, direct current. But what am I to do with 
the other hand ?—Yours, etc., J. ISAACS. 


11, Highfield-terrace, Somerby-road, Grantham, 
Nov. 23, 1903. 


APPOINTMENTS VACANT. 


Engine-Room Attendant. Salary 35s., rising to £2 per week. 
Particulars from the Secretary, South-Western Polytechnic, Manresa- 
road, Chelsea, 8. W. 

Shift Engineer, Tunbridge Wells, £100 per annum. 

Tramways General Manager, Sheffield Corporation, Dec. 1. 

Engineering Assistant, used to tramway work, Finchley Urban 
District Council, £175 per annum. Application by Dec. 3. 

Assistant Electrical Engineer, Sanitary — Commissioners, 
Gibraltar. Salary, £200 per annum. Applications by Dec. 16. See 
advertisement in last issue. 

. Under-Foreman, electric repair shop. See advertisement in last 
issue. 

Armature Winder, Blackburn Tramways Depót, Nov. 30. 
5 General Manager, Bolton. Salary, £500 per annum. 

ес. 4. 

Traveller with connection amongst buyers of arc lamps and switch- 
boards, Box 808, Electrical Engineer Office. 

Junction Box Fitter, used to fitting house fuse boxes, Box 
No. 909, Electrical. Engincer Office, 

Cable Jointer, York Electric Lighting Station, Dec. 7. 


: See 
advertisement. 
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DESTRUCTOR AND ELECTRICITY STATIONS IN 
SMALL TOWNS.* 
BY 8. D. SCHOFIELD. 


Electricity supply in small towns has not made the 
progress that one might have expected, though within the 
last few years a number of stations. have been started 
where the refuse of these towns is destroyed by fire in 
special furnaces, and the steam raised by this heat is 
utilised for driving dynamos for lighting and power. 
Opinions differ as to the wisdom ot this combination, 
varying from the extreme at one end, which is the view 
that a destructor station is a veritable gold mine, where 
steam can be raised ad lib, driving electric generators 
producing an unlimited supply of energy, sufficient to light 
all the streets of a town, propel all cars, supply all private 
lighting, and drive all the motors which may possibly be 
required, to the view that, at ita best, a destructor is an 
unmitigated nuisance ; and if the electrical engineer of the 
town is your bitterest enemy, you will have satisfaction, 
indeed, if you can arrange for the destructor to be tacked 
on to the electricity supply station. 

First and foremost, it must be understood that the 
destruction of refuse is a purely sanitary matter, and 
under no circumstances may that work be jeopardised for 
the sake of power production. However, the modern high- 
temperature destructor may be used forsteam-raising without 
any fear as to that use being a cause of nuisance. The 
шр the temperature of the furnace, the less will be the 
risk of any noxious gases escaping into the atmosphere, and 
the higher will be the duty of the plant. Any of the 
leading makers will erect plant capable of destroying the 
refuse of a town without any nuisance, and without any 
dust being allowed to escape from the chimney, giving a 
guaranteed evaporation of 1lb. to 1jlb. of water for each 
pound of refuse destroyed, according to the value of the 
refuse. A test at Cleckheaton, on Oct. 9, 1905, shows that 
during а run of eight hours, 517 units were generated per 
ton of refuse destroyed. 

In January, 1902, at Shipley, during a run of one 
month, 37:4 units were generated per tou of refuse 
destroyed, and with a similar plant at Wrexham 37:8 
units per ton of refuse were obtained at а fest of the 
same duration. A further test of the value of refuse may 
be obtained from the accompanying Table A, giving the 
results of a three weeks’ test of the steam raising plant at 
Shipley, the first week with the destructor in use supple- 
mented with a coal-fired boiler; the second week with 
the destructor off, the coal boiler alone being used ; and the 
third week with the destructor in use again. Ав all the 
boilers feed into one comnaon pipe range, it is not possible 
to run the destructor straight on to one steam dynamo, 
and meter the output in that manner. The object of this 
test was to find tlie ratio between the fuel value of refuse 
and the steam coal in use, and as the generating plant 
was the same during tlie whole of the time, the figures 
giveu below are reliable, in that they are obtained under 
ordinary conditions, without special preparations for a test. 

Taking the five days, Sept. 21 to 25 inclusive, the units 

enerated were 12,961, and 41 35 tons of coal were used. 
his gives an average of 315 units generated per ton of 
coal used and 7'1lb. of coal per unit. At an average price 
of 78. per ton of coal delivered, this equals 26d. per 
unit generated. If we take the figures from Sept. 14 
to 20 and Sept. 26 to Oct. 2, each inclusive, we find that 
36,196 units were generated for the destruction of 265,075 
tons of refuse with the aid of 75:8 tons of coal. Taking a 
basis of 313 units per ton of coal, 25,100 units were 
generated by coal, leaving 15,096 units generated by 
refuse, being an average of 49:8 units per ton of refuse. 
No doubt these figures are well above the average for a 
destructor, put the exceptionally good daily load factor 
assists materially to produce tihis result. 

During the 12 months ended March, 1903, 6,525 tons 
of refuse were destroyed, the six stokers wages amounted 
to £486. 15s. 8d, including labour in stoking 1,502 tons 
7cwt. of coal. This is equal to a cost for labour alone of 
1s. 5:89d. per ton of refuse, and includes all cleaning of boilers, 


Abstract of paper read before the Leds Local Section of the 
Institution of Electrical Enginocers. 
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TABLE A. 
| Refuse TEN ï " Daily load е 
Date. Coal used. Coal used. nite generated. " ightip 
: | destroyed. Traction. АЕ бан 5 | 
1905. t. с. q. t. e. q. t. c. q Per cent. Per cent. 
Sept. 11444 21 6 1 519 3 — 2, 289 — 25 2 548 
I 2616 2 3 1 2 — 2,320 — 21°5 61°9 
VCC 25 3 2 5 8 1 — 2,481 — 17˙2 62˙5 
„„ «tates e Ө ‚ 19 8 2 4 5 2 — 2,486 — 18:2 55:7 
wm lO oron S 20 7 3 411 — 2,789 — 18:5 451 
„ c 25 1 2 5 4 1 — 4,059 — 211 68:6 
gc “CMU! ЖУНУН КЫРАК — 541 — 1600 — 514 17°6 
ven “UBL, ОЗОР ИРИНЕ — — 9 6 1 — 2,454 24:0 63:0 
„„ — — 7 5 5 — 2411 218 66:8 
o оона — — 7 8 1 — 2,663 21:0 48:1 
„500 — — 715 3 — 2,482 23°3 63:7 
„% — — 913 0 — 2,971 22:5 55:3 
„ % Sr RAS 14 4 3 718 3 — 3.510 — 26:8 50 2 
B - 718 5 = 1921 — 22-5 | 38:4 
ж. ОВ? qn — | 19 4 1 6 11 — 2,767 — 22:4 48 5 
F 28 17 0 6 0 1 — 2,582 — 19°6 40°6 
"a. cn 25 2 2 442 — 2917 — 19:9 55:5 
ОбС ое n 21 1 1 4 44 — 2,800  — 172 56:0 
- o 24 7 3 6 3 2 — 2,865 — 184 854 
| 265 1 2 7515 8 41 7 0 36,196 12,961 | 


— ——— — 


flues, economisers, etc. Without a destructor two stokers 
would be required for coal firing, and, on the other hand, 
at least five men are required for the furnaces. If 41 men 
are taken for the furnaces and 14 for the coal boilers, the 
cost of labour. will be 1s. 14d. per ton of refuse destroyed. 
Thus, for an expenditure of 1s. 14d. we get 49 8 units from 
each ton of refuse, which, if generated from coal, with the 
same plant and all other conditions equal, would have 
cost 1s. 1d. (49:8 x:266), во that as far as an electricity 
department is concerned, is at least no gain, but a slight 
loss. 

Where, then, is the pecuniary advantagé of a destructor 
pas It has been previously stated that sanitation must 

the aim of a destructor station. Tipping, barging away 
to sea are obsolete methods of disposing of refuse. The 
only sanitary method is complete destruction by fire. 
This being granted, then municipal authorities are justified 
in ош obtain a remunerative outlet for the power 
that may be produced in the destruction of refuse. The 
figures of the tests already referred to, made during 
September, 1903, at Shipley, are better than those which 
would be obtained over a whole year’s working, but the 
writer is of opinion that it would be perfectly safe to 
assume that 40 units per ton of refuse would be the 
figure for the year ending March, 1904; 6,000 tons of 
refuse will then give 240,000 units, and at а cost of 
266d. for fuel per unit generated will reduce the coal bill 
by £270, as a set-off against £332. 10s. (6,000 x 1/14), the 
cost of destroying the. refuse under the most favourable 
conditions. To the town, then, this is a clear gain of 
£270, as destruction by fire is the only possible way, and 
this is the saving if arrangements are made to utilise the 
power obtained from destruction. 

But to an electricity department this steam is not worth 
the £270 mentioned ; against that must be set the unreli- 
ability of the refuse, the quality and quantity varying from 
day to day; the supervision to be given to a destructor 
steam-raising plant as compared with a coal steam-raising 
plant is far more, and necessitates a larger staff. It is 
impossible to keep out of the engine-room all the dust 
incidental to works of this description, and these and other 
disadvantages reduce the pecuniary value of the steam thus 
generated. From the Health Committee standpoint, the 
reduction of management expenses, and the fact that a 
skilled staff at the electricity atation is available for repairs 
and attention to the destructor plant, are obvious 
advantages. 

The day load of a central station—that is, traction, 
motor load, battery charging, etc.—provides a remunerative 
outlet for the power generated, enabling the refuse to be 
dealt with as delivered. The results given above show 
that it is possible for a council to combine the two under- 
takings, but the advantage io the electricity department 
is questionable. No engineer would prefer a destructor if 
be could turn his generators without one. The calorific 


value of the refuse varies almost directly as the price of 
coal in that district; if the coal is cheap, the refuse is 
good, and if coal is costly, the refuse is of less value. 
The figures given in Table A show that, with the best 
results, it it is more expensive to generate from a 
destructor than from coal, and so we cannot look to a 
destructor to be a certain factor in economical generation 
of electricity. 
(To be continued. ) 


FORTHCOMING EVENTS. 


SATURDAY, Nov. 28. 

Glasgow Scientific Seciety.—At 7.50 p.m., ordinary meeting. 
Paper: Some Remarks on the Willans Engine," by Mr. 
Herbert Pocock. | 

Monpay, Nov. 30. 

Society of Eogineers.—At 7.50 p.m., crdinary meeting. Paper: 
„Mechanical Stokers for Electricity Generating Stations," by 
Mr. Albert Gay. 

Society of Arts. — At 8 p.m., Cautor lecture: 
of Non. Metallic Minerale, by Mr. 
(Lecture II.). 


“The Mining 
Bennett H. Brough. 


TUESDAY, рес, 1. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper to be further discussed: On the Distribution of Meau 
and Extreme Annual Rainfall over the British Isles,” by 
Dr. H. R. Mill, LL.D. 


Institute of Builders.—At 8 p.m., at the Society of Arts. Lecture: 
'* A Comparison of English and American Methods in the 
Erection of Buildings,” by Mr. Chas. Heathcote. 

WEDNESDAVY, Рес, 2. 

Liverpool Engineering Society.—At 8 p.m., ordinary meeting. 
Paper: ''Recent Telephone Developments in Liverpool," by 
Mr. E. J. Hidden. p 

Society of Arts.—At 8 p.m., ordinary meeting. Paper: '' The 
Fiscal Problem," by Sir Chas. Malcolm Kennedy, K.C. M.G., C.B. 

Institution of Electrical Engineers (Students' Section).—At 
7.30 p.m., ordinary meeting. Paper: ''Ihe Operation of Klectric 
Lifts," by Mr. H. Church. 

THURSDAY, рес. 3. 

Rontgen Society.—At 8.50 p.m.. ordinary meeting. Paper: ''The 
Production of Photographic Reversal under the combined action 
of various radiations,” by Mr. C. E. S. Phillips. 


Institution of Electrical Engineers (Birmingham Section). —At 
8 p.m., op.niug meeting. Address by Mr. J. C. Vaudrey 
(chairman). 

Chemical Society.— At 8 p.m., ordinary meeting. 

Fripay, Пес. 4. 

Institution of Civil Engineers (Students’ Section).—At 8 p.m., 
ordinary meeting. Paper: Artificial Draught as applied by 
Fans to Steam Boilers,” by Mr. W. Н. A Robertson. 

Junior Institution of Engineers.—At 8 p.m., ordinary meeting. 
Paper: Recent Developments in the Construction and Working 
of Gas-Engines," by Prof. D. S. Capper. 

SATURDAY, Dec. 5. 

Glasgow Scientific Soolety.—At 7.50 p.m., ordinary meeting 

Paper: Superheat, by Mr. W. Н, Booth, 
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QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
fwe shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formuls should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(JUESTIONS. 

639, A 60-h.p. direct-coupled motor, shunt-wound for a speed of 
280 revolutions per minute, is to be started up so that it runs 
very slowly for only a few seconds and then stops dead. This is 
required for the purpose of setting the machine. It really only 


has to just move round and then stop in the exact pomtion that is 


wanted on the machine. — E. В. О 
640. Explain fully what is the use of the copper earth sheath as used 
ов рае cables, and why the lead sheath із not used.— 
ANSWERS. 


631. The diagram shows an underground signalling circuit with five 
bells in parallel. The line wires are galvanised iron wires on 
porcelain insulators. By putting together the two wires anywhere 
all five bells ring, which is necessary. It is desired to fix а tele 
phone (wall pattern) at stations A and B, and to have a portable 
(watch pattern) to speak from any part of the line. Oan this be 


DISTANCE ABOUT TWO 


done with the present wires by placing switches at A and B, or, 
if not, what would be the best and cheapest means of getting the 
required communication ? 

Best Answer to No. 631 (awarded 10s.).—“ Pitman ” asks 
in his question whether it be possible to connect two tele- 
phones, respectively at stations A and B, so that anyone 
at, say, X can communicate with either A or B along the 
present two wires. This is possible under certain condi- 
tions, and in Fig. 1 will be found a diagram of all the 
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necessary connections to accomplish this end. On studying 
the above connections on the telephones, it will be noticed 
that there are a few varieties to the ordinary methods, of 
connections on the instruments themselves. These are on 
account of the two line wires being used for the belle as 
well, as on this account it will be noticed that these are 
both always live owing to the bell batteries at all five 
stations. In Fig. 1, R is the receiver ; T is the transmitter ; 
I C is the induction coil; B is the bell ; K is the key for 
ringing up other stations; C is а small capacity ; S W is 
the switch hook on which the receiver hangs; S is the 
spring to pull S W down when R is off it 

Owing to the fact that space is limited for showing the 
connections clearly on the telephone instruments, below 
will be found Fig. 2, which gives the ordinary method of 
connecting one, so that we can then compare these two 
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figures and account for the differences. Оп comparing 
these two, it will be at once noticed that (a) the bell is not 
connected up in Fig. 1; (5) there is no connection to the 
carbon of the battery on terminal C in Fig. 1; (c) there is a 
condenser in series with the receiver in Fig. 1 and not in 


Fig. 2. 

The reasons for these are as follows: (a) If the bell were 
to be connected up in Fig. 1 it would ring always, as there 
would be a complete circuit from any of the five batteries 
through its relay along the return line wire to the Z E 
terminal on the telephones, thence to the switch hook arm 
Which is hard against the bell contact, and so through the 
bell and back again vid the line wire. Of course, it 
would never do to have a circuit like this, as the batteries 
would all very soon get run down, so this connection to 
the bell has to be cut out. (b) The connection on to the 
terminal of the instrument from the carbon of the battery 
is simply used in the key circuit to ring up another 
instrument. As, however, above I have just shown 


RETURN WIRE. 


LINE WIRE 


Fie. 2. 


it is impossible to use the bells of the instruments, 
this connection becomes quite unnecessary. (c) With 
reference to the condensers, it will readily be seen 
tbat if there were none, and the receiver be taken 
off the hook, when the arm has sprung back, making 
the other two contacts below, there is a circuit now through 
the bell batteries, relay, line return, receiver, induction 
coil, etc., in instrument back to the battery, whica would 
completely interfere with any conversation which might be 
going on along the line. Inserting the condenser in series 
with the receiver stops all these continuous currents, but 
does not affect any alternating currents due to speech which 
apparently pass chrough it. ud 


ТО OTHER STATIONS ——>» гю BSTATION 


To A TELEPHONE 
Fie. 3. 


There must also be a three-way plug switch (Fig. 3) at A, 
во as to be able to cut B out if X is speaking to А, and 
vice versd, and also to allow А to speak to B. It must be 
remembered, however, when any conversation is finished 
to replace the plug in the central position, otherwise 
station B is entirely cut off for bells and all. 

Procedure is now ss follows: When X requires to 
speak to either A or B he must first bring the two bare line 
wires together, thus ringing bells at all five stations. To 
indicate that this is not an ordinary bell signal, he muet 
give a certain number of rings in succession X now 
connects his portable instrument on to the two bare wires 
and listens till A answers, when he expresses his wishes. 
A must first shift the plug in the switch to the a position, 
во as to cut B's instrument out, as otherwise A and B would 
be in parallel, and probably, neither understand. Now, if 
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X requires to communicate with B, A must put plug in 
b position so as to cut himself out of circuit. After the 
conversation is over a certain “ring off” signal must be 
given, which rings on all five bells, and then А must shift 
the plug to the d position. Position c is obviously for use 
when A and B are conversing. Speech on these two lines 
may be fairly satisfactory, but it will be seen that much 
depends on the switching at A station ; also all the alter- 
nating currents corresponding to the sound waves have to 
go through two condensers in series, and so the whole 
system, I am afraid would be rather poor ; but it is the 
only method which can be adopted if only the present two 
bell line wires are to be used. 

I should, however, strongly advise Pitman to instal 
either of the two following methods: Firstly, it will be 
necessary to run another bare wire the whole distance on 
insulators like the present two wires, one of which will be 
used together with the new one. This method, it will be 
found, entirely does away with the necessity of using con- 
densers in the receiver circuits, and so will be found to be 
much more satisfactory ; also X can ring up direct on the 
telephones, and so does not interfere with the other bell 
stations. Fig. 4 gives a diagram of the n con- 
nections, where C and D are the present bell wires, and E 
is the additional line wire for the telephones, and C is used 
as the return wire. Ав in the former case, it will be found 
necessary to have a three-way plug switch at the A 
Station, and with the use of this it is possible for 
A to call up B direct, but it will depend on the position 
of the plug as to whether Р will be able to call A direct, 
but, of course, if not, he can call A by a signal of all the 
five bells, when, on shifting plug to C position, connection 
is made through. 


x ic 
TELEPHONE STATION TELE PHONE 5 TATION 
AT A. AT B. 


Fic. 4. 


In passing, it might be as well to draw attention, when 
connecting on the telephone to the battery, in all cases to 
make the connection from the zinc direct on to а wire 
which will be the return wire, and to connect the Z E 
terminal on the telephone to this. Otherwise it will be seen 
that the relay of that particular bell will be short-circuited, 
and so that bell could never ring. 

Procedure i$ now as follows: When X requires to call 
up а station he must bring the two bell lines, C and D, 
together as before, and so ring all five bells, unless he carries a 
small pocket accumulator, or two or three dry cells, in which 
ease, if he connects these across the two lines C and E, he 
rings up direct on the telephone instruments, which is 
obviously the better method. After this, procedure is the 
same as in the first method as to switching, eto., at the 
three-way plug switch. 

My last method is, in my estimation, the best of the 
three, but necessitates still another wire being run, making 
four in al], C, D, E, and F. The necessary connections 
are shown in Fig. 5, and it will now be seen that 
stations A and B each have a separate line wire, 
whilst using the common return, C, as before In this it 
will he seen that each station, А and В, has a separate line 
to itself, во that X simply has to hook his portable on to 
the line of the station he wishes to call up and on to the 
common return wire, C. This entirely does away with the 
three-way plug switch at А, and its attendant trouble as to 
where the plug is, which occurred in the last two cases. 
Now, if A requires to call up В, or vice versá, as each has a 
separate line, it becomes necessary for him to switch his 
instrument on to the other's line, which is accomplished by 
means of the single-way plug switches at P. At ordinary 
times, however, except when in use, it will be necessary 
for both plugs to be out, as otherwise both telephone 
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stations would be in parallel. When X calls he will con- 
nect his battery across the line wire of the station required 
and the return, and so ring, unless he ring up all five bell 
stations, when he will remove the battery and substitute 
his portable telephone. This last method I should recom- 
mend “Pitman” to adopt, on account of ite greater 
simplicity and therefore reliability, and he will find that 
the only extra cost above method 2 is for the extra line 
and necessary insulators, which will be amply repaid . 
by the better working. If this method be more costly 
than is required he had better adopt the second system, 
which is far and away better than my first, which, per- 
sonally, though I think it might work, I should not be at 
all keen on adopting. 
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I have been wondering if an earth-return system could 
be devised, but it will be seen that there becomes trouble 
in earthing one terminal of the portable telephone, and the 
only way I see of getting over this is to use one of the 
existing bell wires earthed, and in this case the method 
becomes identical with the first given in Fig. 1. I feel 
perfectly confident that if “Pitman” adopts my third 
method, wherein each station has a separate line wire, he 
will have a very satisfactory and efficient telephone system 
down his mine, and might just as well conclude by saying 
that if there are at present any other electric wires, either 
for traction or light, down the pit running anywhere near 
the bell wires, it would be as well to cross any extra wires 
he may run and the bell wires once or more in the parts 
affected, so as to overcome any inductive effects which 
might possibly oecur.—E. R. ALEXANDER. 


Answer to No. 631 (awarded 5s.).—The simplest 
method of fulfilling the requirements of “ Pitman” is to 
bridge the main circuit at point A or B (or, in fact, any 
other point) with a telephone instrument consisting of a 
‘“‘Handcom” combination receiver and transmitter, together 
with an ordinary telephone induction coil, in the secondary 
of which a condenser is inserted having a capacity of about 
2:5 microfarads, as shown in diagram herewith. The 
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В, Receiver ; K, Primary Key ; M, Microphone ; P, Primary Coil ; 
8, secondary Coll. 
portable set must also have a condenser fitted, the 
function of which is to prevent the “ringing” circuit 
being completed whilst telephones are being used, but at 
the same time it offers no impediment to “speech” 
currents, which are of an alternating nature. Ringing is 
done in the usual manner, as described by enquirer, and 
any station called by a prearranged code of rings.—A. R. P. 


Answer to No. 631 (awarded 5s.).—The best and cheapest 
means of fixing telephones between stations A and B would 
be to make Ç the line for the telephones, and bring the 
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telephone return to earth. To make C line wire we would 
still keep the bells on metallic circuit, thus allowing them 
no earth connection, It would not answer for the tele- 
phones to have A to earth. The bells could thus be put 
into circuit without their return flowing through and 
ringing the telephones. Care must be taken that all the 
three wires, A, B, and C, are free from earth, because if 
either of them got to earth great trouble would be caused 
to the telephones, and if A and C got earthed together it 
would make a complete circuit and run the celle down. 
Of course, the watch pattern telephone would only be con- 
nected when required for use. When it was disconnected, 


the two wall telephones would answer all right, but when 
the watch telephone was put into circuit it would ring 
telephones at A and B station, and neither would know 
which was required. The way I would suggest to get over 
this difficulty is, as is done in many pits, have certain 
rings for telephones—say, from telephone 1, to ring up 
telephone 2, one short ring ; and from telephone 2, to ring 
up telephone 1, one short ring: then, when watch tele- 
phone was used, to give one loud ring for telephone 1 and 
two loud rings for telephone 2. By this method the 
difficulty could easily be got over, the only fault being that 
all the time conversation was going on between the watch 
telephone and one of the wall telephones, the other wall 
telephone bell would be constantly ringing. This can be 
got over by fixing switches at each wall telephone, as in 
Fig. 1, so that the telephone that is not in use could be 
switched off till conversation was finished, and then put the 
switch back so that communication can again be made 
between the two wall telephones.—J. P. S., SUNDERLAND. 


Question No, 652.—1s there any advantage in iia a motor 
which is needed to be started up quickly on full load very 
frequently? The idea is that it can be started up ss a series 
machine, the shunt being thrown in afterwards. The motor 
would be of 8 h.p., and work at 550 volts. 

Best Answer to No. 632 (awarded 108.).—The advantages 
of using a compound-wound motor for handling intermittent 
and heavy loads are considerable, provided, of course, that 
both windings are made use of at starting, and that the 
windings are connected up “cumulatively.” It may be 
pointed out that compound-wound motors are of two 
classes. In one case the series winding opposes the shunt 
winding, with the object of compensating for fall in speed 
with load, or for obtaining в increasing with the load. 
Such motors are rarely required at the present day, for the 
same result can be obtained with a plain shunt motor of 
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good design by setting the brushes with such a forward 
lead as to maintain a constant speed through the influence 
of armature reaction. The other case of compound winding, 
and the one that is of much more use, is that with the 
series coil helping the shunt. A motor connected up in 
such a manner is called cumulatively compounded,” while 
* differentially compounded " is used to signify the 
previously mentioned connections. Manufacturers have 
accepted the former method of connections as standard for 
compound-wound motors, the latter arrangement being only 
supplied unless specially requested. 

The writer does not recommend the arrangement 
mentioned in the question for starting up. At starting up, 
especially on heavy loads, the maximum possible torque 
is required if the moter is to start up quickly. This 
result can be obtained by making use of both shunt 
and series windings. The curves of Fig. 1 bring out 
this point very strongly. The two sete of curves show 
the performance of a shunt and a compound wound motor 
with respect to running current, torque, and speed. The 
abscisse are torques expressed in percentage of full-load 
running torques, and the heavy line at 100 per cent. represents 
normal full load for both motors. The ordinates are 
current, efficiency, and speed, also expressed in percentages 
for comparison. The curves were obtained from actual 
tests on modern commercial motors, the shunt motor 
having a rating of 5 h.p. 230 volts, 950 revolutions per 
minute, and the compound motor having a rating of 5 h.p, 
230 volts, 1,025 revolutions per minute. The speed and 
current tests were made by applying a Prony brake to the 
motor running free and gradually tightening it until the 
motor stopped. The efficiency curve is the same for both 
motors up to 150 per cent. of full load torque. The speed 
curves, which originate in the upper left-hand corner, show 
that at full load the shunt motor falls off about 4 per cent , 
and the compound motor about 74 per cent. The shunt 
motor stops when the torque reaches 6:4 times the normal 
torque, and the compound motor stops at 10:8 times normal 
torque. This is а very important point, and clearly shows 
the advantage of a compound motor for starting up 
against heavy loads. It will also be seen from the current 
curves that the current consumption of the compound motor 
is materially Jess at heavy loads than that for the shunt 
motor. The starting torque of the compound motor is 
70 per cent. greater than that of the shunt motor, while 
the starting current is less than that of the shunt motor 
when starting up. The curves serve also to illustrate the 
disadvantage and impraeticability of starting up & com- 
pound motor on а heavy load by means of the series coil 
only. The torque developed in this case will be practically 
the starting torque of the compound motor minus the 
starting torque of the shunt motor (see Fig. 1), and this 
works out at about 40 per cent. of the starting torque 
when both shunt and series coils are used. It will also be 
clear that the starting current will be higher when the 
series coil only is used than that when both seta of windings 
are made use of. The extra complication of the switchgear 
also makes the method suggested unpractical. 

Besides the great advantage of the compound motor 
enumerated in the above discussion—viz., the facility with 
which it can start against heavy loads in comparison with 
the shunt motor—there are other advantages attending the 
use of the compound-wound motor. In а compound-wound 
motor with the windings connected up cumulatively, the 
speed obviously decreases with increasing load, and the 
extent of the decrease is dependent on the relative strengths 
of shunt and series fields. The full-load speed of com- 
pound motors varies, in practice, from about 7 per cent. to 
15 per cent. of the no-load speed. Much more extreme 
proportions may be used, and this is very desirable in the 
case of motors required to handle intermittent and very 
heavy loads, where there is no objection to the heaviest ' 
work being performed at much slower speeds. This is of 
great advantage to the whole supply system ; the generating 
plant is more evenly loaded and the pressure regulation is 
better. Moreover, it is a considerable advantage as regards 
good commutation that a motor should carry its heaviest 
loads at reduced speeds. This is because the frequency of 
commutation, and therefore the reactance voltage, for a 
given current is proportional to the speed. Tho compound- 
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wound motor has, in this respect, to a certain extent, the 
advantage obtained in a series motor—viz., less tendency 
to spark «with increasing load. A shunt motor does not 
possess this property; in fact, a shunt motor has a greater 
tendency to spark on overloads, and to overcome this the 
reactance voltage should be low. 

The chief point wherein calculations relating to a com- 
pound-wound motor differ from those of а shunt motor, 
relates to its speed at various loads. The estimation of a 
compound motor’s speed may be illustrated by the case 
of a 30-b.p. 500-volt motor. It has a shunt winding giving 
а constant magnetomotive force of 3,000 ampere-turns per 
spool. When developing 30 h.p. the motor consumes a 
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follows: (1) the shunt winding alone is connected to the 
supply mains, and the shunt current and magnetic flux 
gradually increase to their full values, the time taken for 
this depending on the self-induction of the shunt circuit 
and the eddy currents set up in the magnet iron by the 
change in flux; (2) the armature is switched into circuit in 
series with the whole starting resistance, and a certain 
small current passes, producing a torque which is propor- 
tional to the product of armature current and magnetic flux; 
(3) the starting resistance is gradually cut out, and the 
armature current increases until the normal full-load value 
is reached, when if sufficient time has elapsed to permit the 
flux to reach its full value, as described in (1), the full-load 


COMPARATIVE Cultvgs 
showing performances of 


m . Ѕномт k COMPOUMO Wouno ш 
— E 
в SI ‚© 
9 
x J 
m z 
2 ы 2 
9 5 z 
80 ` 200 К 
HE, | $ 
MK | 
" > so | А а N - 
$5 n 4 9 SATURATION CURVE 
< N 5 > "on 
ET өө” ы Сомюоомо MOTOR 
1а * 
Ё M Фос £t 
0. є 
8 
ШИ d 
r 
E et - 
o 700 


$00 600 7oo 
ToRave ia Ж of Fur Loap Toraur 


Кто. 1. 


400 


current of 50 amperes, which pass through a series 
winding with 50 turns per pole. Therefore, the series 
excitation at full load is 50 x 50 = 2,500 ampere-turns per 
pole. The saturation curve of the machine at its no-load 
speed of 800 revolutions per minute is given in Fig. 2. 
From the saturation curve the speeds for various loads and 
500 terminal volts may be calculated, as indicated in the 
following table : 


CHARACTERISTICS OF 50 - H. P. CoMPovuND-WouNpD MOTOR АТ 
VARIOUS LOADS. 


— —-Per cent. of full load. 


0 | 25 50 | 75 [100 | 125 

Amperes іпроё ........................... 4 15 26 38 50 6 
Series excitation per‘pole ............ 200] 750 1, 300 1, 9002, 5003, 150 
Shunt m si OVES Res 3,0003, 0005 000 3, 0005, O00 5, 000 
Total үз „ 3.2003, 7504, 500 4, 9005, 5006, 150 
Voltage for 800 r. p.m. (from satura- 

LION ehr nies 500| 550 5855 620 650 680 
Speed for 500 volta (r.p.m.) . . 800| 727 682 645| 615| 588 


In this illustration it is convenient to assume—for the sake 
of simplicity—that the brushes are so placed that armature 
reaction compensates for the C R drop. 

It may be mentioned that compound-wound motors are 
finding a wide application for special purposes, such as for 
mining plants and rolling mills. In one instance a large 
steel-wire rolling miil in Sweden is driven by & 400-h.p. 
500-volt compound motor. This machine has two com- 
mutators, which are connected in series for low and parallel 
for high speeds. A wide speed regulation is also obtained 
by shunt regulation. The practical operation of this motor 


has been very satisfactory, and an abrupt variation of the | 


load, from 100 h.p. to 600 h.p., can be safely stood without 
sparking and with fixed brush position.—A. D. 


Answer to №. 632 (awarded 78. 6d.).—The starting power 
of a compound-wound motor is always greater than that of 
the same motor with a plain shunt winding, because, with 
the former, the effect of armature reaction in reducing the 
torque is partially or wholly avoided. 
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torque will be developed and the motor will start ; (4) as 
the motor speed and the back voltage increase more of the 
starting resistance ia cut out so as to maintain the armaturé 
current at its normal value, until, finally, all the resistance 
is cut out and the motor runs at full speed. 

It during this process the starting resistance is cut out 
too quickly, bad results may be expected from two causes. 
Firstly, if the fall-load current is reached before the full 
flux is attained, the motor will not start until an excess 
armature current is supplied, and vhe field-weakening effect 
of the armature reaction due to this excess ourrent may 
lead to an actual reduction instead of an increase in the 


torque. This is shown in Fig. 1, which represents the 
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When a shunt motor is switched into circuit by means of | torque current curve of an ordinary shunt motor, in which 
an ordinary starting switch, the action is somewhat as | the armature back ampere-turns at normal full load havo 
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been assumed to equal one-eighth of the total field ampere- 
turns—a not unusual proportion. It will be seen that, 
even with the shunt fully excited, the maximum possible 
torque is slightly over twice the normal, whilst with the 
shunt only partially excited, or with a motor having a 
greater ratio of armature back ampere-turns to field 
ampere-turns, this maximum torque would be propor- 
tionately lower and would be reached at a correspondingly 
lower current. The second cause of trouble is the fact 
that, even if the full flux has been attained before the 
armature current reaches its normal value, the inertia of 
the armature and machinery driven by it may cause an 
excessive current to pass if the switch is moved too quickly. 
This would lead to the same result as above—viz, the 
reduction rather than increase of the torque with increasing 
armature current 

Trouble from both these causes can be avoided by the 
employment of acompound winding. For then, if the amount 
of series winding is chosen to neutralise or more than 
neutralise the effect of armature reaction, it is clear that 
no sudden increase of armature current, however great, will 
be able to affect the flux. Consequently there is no longer 
any chance of the torque diminishing with increasing 
current. The self-induction of the series winding will, of 
course, be very much less than that of the shunt winding 
owing to the lower number of turns in the former, and it 
would 
shunt until after the full armature current is reached, so 
ав to avoid the retarding effect of the closed shunt winding 
on the flux produced by the series winding. In practice, 
however, especially with small motors, the retardation of 
the flux due to self-induction and eddy currents is small 
compared with the time taken for the machine to attain 
full speed so that certainly no harm, and probably some 
good, would be. done by leaving the shunt winding con- 
nected throughout.—Q. 

Answer to No. 632 (awarded 58.).— When any particular 
continuous-current motor is supplied with electrical current, 
the torque exerted upon ite shaft in any condition of the 
motor, whether running or stationary, is proportional to 
the product of the flux per pole passing through the 
armature and the current flowing in the armature circuita. 
Hence, if in a shunt-wound motor we put on the normal field, 
and then pass the normal full-load current through the 
armature when stationary, we shall get full-load torque 
exerted, but no more, and as a motor which must start 
against what is colloquially termed *' full load " has to start 
against a torque equal to that met at full load, it is easy 
to sce that the torque exerted by the armature at starting 
and while running up to speed must be more than that 


when running at full load, since the motor must supply not | 


only the normal torque to turn the shafting or lift the load, 
as the case may be, but must supply, in addition, the torque 
necessary to speedily accelerate the motor and its load up 
to full speed. An ordinary shunt motor can only give 
increase of torque by a proportionate increase of armature 
current, since its field, placed directly across the supply mains, 
cannot have its current raised. Hence, in starting a shunt 
motor against “full load,” an excessive rush of current is 
bound to be taken; and if, as in cranes and lifts, the 
starting torque to be overcome is considerably greater than 
tLe running torque (owing to the friction of bearings being 
greater when standing than when in motion) the necessary 
current to start up and reach full speed quickly may be 
very great indeed. Here, then, is the advantage of supply- 
ing а compound-wound motor, for the poles being equipped 
with series coils for starting purposes, these give an addi- 
tional number of ampere-turns on the poles, and by raising 
the flux give an increase of torque with normal current, 


And, again, if the current is allowed to rise above its full-. 


load value, the torque will increase in a higher ratio than 
the current, since it is raised by the increase both of arma- 
ture current and of field strength. 

In the particular case cited, the motor of 8 h.p. at 
550 volts will take a normal armature current of about 
12 amperes. Its speed not being stated, one can only 
approximate at its dimensions, but being four polar it will 
probably have a normal flux of 15 megalines per pole, 
requiring, say, 4,500 ampere-turns. If, now, in addition 
to the shunt coils producing these, each pole has a series 


therefore, seem advantageous to disconnect the 


coil of 100 turns, there will be available (at normal arma- 
ture current) an extra 1,200 ampere-turns per pole, making 
5,700 in all, and raising the flux to about 1:7 megalines, 
giving, therefore, an increase of 13 per cent. in the starting 
torque when drawing, but normal full load current from 
the mains. The exact number of series turns must depend 
upon the requirements of the motor, and if very excessive 
starting torque is desirable it will be advisable to work the 
motor normally at some distance below the magnetic 
saturation point, so as to allow a big increase of flux when 
the series coils are in use. But it may be pointed out that 
as these coils will only be used at starting up—i e., for 
short periods at a time—it will be quite safe to work them 
at а much higher current density than can be allowed for 
the shunt coils, and hence the series coils will not occupy 


much space on the poles. 


From the wording of the question, it appears that 
“G. Н.” considers there is something special in the flux 
produced by series coils, and that that excited by shunt 
coils is of no service in starting up, since we are told that 
* the idea is to start up as a series machine, ard throw in 
the shunt afterwards.” This is an utter fallacy, though by 
no means an uncommon one. The flux is just as useful 
whether produced by series or by shunt coils, and the sole 
advantages of series coils for starting (or, indeed, for 
running at any time) is that as pointed out above, with 
their use an increase of current causes the torque to increase 
in a greater ratio. Butsince we already have on the motor 
this shunt winding, we may avail ourselves of the ampere- 
turns this will give us, and use this advantage of the series 
coils to afford any extra ampere-turns that may be required. 
If the shunt coils are not to be used during starting, it will 
mean a very great increase in the amount of series copper to 
be put on the fields, and will certainly necessitate the use of 
a carcase a good deal too large intrinsically for this output, 
in order to afford room for all this copper. 

If the speed at which the motor runs may vary con- 
siderably without harm, then one may use а compound 
motor, which would virtually be a series motor with shunt 
coils added to prevent racing. This would be used with 
both sets of coils permanently in use. If, on the other 
hand, a set running speed is required, then a shunt motor 
must be used normally—i.c., the series coils must be cut 


OFF 


Eje 


EV 


SELES CONN 


ON 


out when speed is reached—but special series coils will 
be added for use in starting in conjunction with the 
shunt coils. The annexed sketch shows the connections 
on the starting switch for this latter mode of operation. 
The arm of the switch would be furnished in the usual 
manner with a spring, so that the circuit can only be left 
“off” or “full on ”—i.e , as shunt motor. If a maximum 
release is to be fitted, then the lead /o the switch must be 
earried round the solenoid, since there are two leads thence 
to the motor, either of which may be overloaded. The 
shunt connection is not shown in the sketch. This would 
preferably be made by a subsidiary arm on the switch, and 
should be provided with a “kicking coil.”—C. E. C. 


Answer to No. 632 (awarded 58.).— The object of com- 
pounding a motor which is started up with full load on is 
to obtain a large starting torque. In the case of elevators, 
hoists, etc., the power required to overcome the inertia of 
the moving parts at starting is very great, but after the 
motor has been running a few seconds the power required 
to keep the various parts moving falls off very consider- 
ably. The usual arrangement is to have, in addition to 
the shunt winding, a few series turns, just sufficient to 
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obtain the extra torque necessary at starting. This series 
Winding is automatically cut out of circuit by the con- 
troller or starting switch some few seconds after starting, 
and the motor is left running as an ordinary shunt-wound 
machine. 

The diagram (Fig. 1) shows the starting switch of a 
controller. The arm, A, moves slowly over the contacts, 
gradually cutting resistance out of the armature and series 
field. As soon as the arm reaches the contact marked С, 
half the series field ie short-circuited, and when the arm 
reaches the contact C, the whole of the series winding is 
short-circuited, leaving the motor running with shunt fiel | 
only. The foregoing arrangement is in use on several 
motors for working hoists, elevators, etc., to the writer's 


knowledge, and is found very satisfactory in practice. If. 


the load on the motor after it has once been started is not 
of a very varying nature, G. H.” will find a shunt-wound 
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motor work quite satisfactorily, and run at practically 
constant speed.—C, V. 

[N.B.— Will “ С. V.” kindly forward to us his name and 
address.—Ep., Е. E | | 


PROVISIONAL ORDERS. 


The following notices of intended application for provisional orders 
appear in the Guzette : 


ELECTRIC LIGHT AND POWER. 


Birkenhead Corporation, electric lighting extension; Lichfield Оу 
Council, electric lighting extension ; Saffron Walden Corporation, 
electric lighting ; Mansfield Woodbouse Urban District Council, electric 
lighting; Huddersfield Corporation, electric lighting extension to Golear ; 
Acton Urban District Council, electrical fitting and supply ; Thornbury 
Rural District Council, electrical power and lighting ; Gainsborough 
Urban District Council, electric lighting ; Maldens and Coombe Urban 
District Council, electric lighting and power; Keynsham (Somerset) 
Electric Lighting and Power Company ; Horley (Marshall Handyside 
Bennet, of the Ohesnuts, Horley, and Robert Cornelius Quin, 13, 
Victoria-street, London). Watford Urban District Oouncil, electric 
lighting : Newquay, Southern District Electricity Corporation, electric 
lighting ; Ely, Southern District Electricity Corporation, electric light. 


TRAMWAYS. 


London United Tramways Company; Wardle Urban District 
Council ; Leyton Urban District Council; Rotherham Corporation; 
Ossett Corporation ; Bournemouth Corporation ; Folkestone Oorpora- 
tion ; Wallasey Urban District Council ; Middlesbrough, Stockton-on- 
Tees, and Thornaby Imperial Tramways Company, Limited ; Brighton 
Corporation; Wolverhampton Corporation; Altrincham Urban 
District Council; Harrow-road and Paddington Tramways Qom- 


ny; Hope and Osstleton Light Railway Oommissioners ; West 
Metropolitan Railway Company; Chesterfield Corporation; Saddle- 
worth and Springhead Tramways Company (abandonment of 
undertaking) ; West Ham Borough Council. 


LEGAL INTELLIGENCE. 


ELECTRICAL PUBLISHING COMPANY, LIMITED. 


In the Chancery Division of the High Oourt of Justice on Tuesday, 
Mr. Justice Buckley, sitting for disposal of companies’ business, had 
before him a petition to wind р Electrical Publishing Company, 
Limited, the petitioner being Thomas Wm. Sheffield, of Trevellyan- 
buildings, Oorporation-street, Manchester. 

Mr. Astbury, K.C., for the petitioner, said the company was formed 
in July, 1902, for the purpose of carrying on the business of and 
publishing an electrical review, with offices in London. The nominal 
capital of the company was £14,500, of which £8,800 had been 
allotted. It was not quite correct to say they were all paid 
up; only part were paid up. The object was to carry out 
an agreement with one Theodore Feilden, who was to be the 
editor and publisher of this magazine. By the agreement of July, 
1902, and referred to in the memorandum and articles of association, 
it was provided that the company should acquire the publications— 
meaning thereby the copyright of the title of the Electrical Magazine 
and other property and assets—from Feilden, who was appointed 
managing director and editor of the publication, in consideration of 
which the vendor was allotted 5,500 ordinary shares and 1,000 
preference shares, and the remuneration for his services was to be £6 
per week from the date of the registration of the compeny up to the 

ate of риге) with travelling expenses in London at 10s. 63. a 
day, and in the provinces at two jw qom a day. What the petitioner 
complained of was that Feilden nothing to sell. It turned out 
that there was no publication, and no preparation for publication. 
Mr. Feilden had been going on drawing money from the company, 
and great pressure had been brought to bear upon him. He now 
suggested that he might publish the magazine early next year, 
but nothing had been done at all, and petitioner alleged that the 
company was simply a company for putting a monthly or weekly sum 
into Mr. Feilden's pocket. The petitioner set forth that the company 
went to allotment in June, 1902, and at the date of the balance-sheet 
of June 30, 1903, 9,099 ordinary shares and 2,255 preference shares, 
including the vendor's, had been issued. Theodore Feilden had con. 
tinued to draw his salary and expenses, and a sum of £1,350. 2s. 7d. 
had been expended on managers salaries, directors’ expenses, office 
furnishings, stationery, and other expenses at the date of the 
balance-sheet, leaving a balance in the bank at that date of £1,012. 
178. 7d. Between the months of March and September, 1902, there 
were. circulated a large number of copies of the prospectus of the 


.| company, and many copies of the prospectus were distributed amongst 


electrical engineers, general engineers, and members of local autho- 
rities. The prospectus cortained, among other statements, the follow- 
ing: ''The maturation of Mr. Feilden's project has been the work of 
much careful thought. In the result Mr. Feilden has conceived and 
perfected a magazine entirely different to anything hitherto existing 
in this or any other вош, rivalling the best productions of the 
United States, which are such enormous successes—in effect an inter- 
national monthly record of things electrical, a compendium of infor- 
mation which should form an indispensable adjunct to every worker 
and thinker in the electrical science and progress, a journal presenting 
the mature thought of the pure scientist and authority in carefully 
selected signed articles, expert descriptions, fully illustrated, of the 
latest and best productions of the engineer and manufacturer of every 
country. Further technical details of the Electrical Magazin» would 
be unpolitic to divulge, but leading authorities who are interested in 
the enterprise have declared that the publication is virtually unique 
in its comprehensiveness and utility.” The petitioner upon the faith 
of the statements contained in the prospectus, which he believed to be 
true, ap lied for and was allotted 100 ordinary shares of £1 each, and 
had up £50 in respect of the shares and induced many of his friends 
to take shares in the company, and to promise to support the magazine 
with advertisements andsubscriptions. Theallotment took placein June, 
1902, and the petitioner, relying upon the statements in the prospectus 
that the magazine had been perfected and approved by leading autho- 
rities, and that a profit was anticipated on the first year's working, 
expected the magazine to be published at once, and frequently urged 
Feilden to publish the magazine. In April, 1903, a paragraph appeared 
in the Electrical Times commenting unfavourably on the delay in the 
production of the magazine, and plainly insinuating that Mr. Feilden 
was working for his own interests and not for those of the shareholders. 
It was a very bitter paragraph. The petitioner called Feilden’s atten- 


‘tion to the article, and Feilden said he would take proceedings for 


libel against the writer of the article, but he had not done so. 
Up to the present time the magazine had not been published, nor, said 
counsel, was there any prospect of its ever being published. Feilden had 
produced a few dummy copies of the 1 magazine, which герге. 
sented a week’s work and а cost of 10s. per copy. Petitioner believed 
that if the whole of the remaining capital were subscribed, it would be 
totally inadequate to meet the expense of producing this magazine 
and maintaining it for 12 months until the advertisements began to 
рау; and Theodore Feilden, with his experience as a printer and of 
journalism, must have been fully aware of this at the time the 
company went to allotment. If the magazine were published, 
an outlay of from £400 to £500 per month would be 
required for 12 months to successfully establish the under- 
taking, and no return from the advertisements, on which the 
success of the magazine depended, could be expected during that period. 
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The amount available for calls upon shares was £2,404, and the 
number of shares remaining unallotted was 5,146, making a possible 
available capital of £5,560 to meet an estimated expenditure of £6,000 
Owing to the delay in the publication of the magazine, many firms 
who had promised petitioner to advertise in the magazine had with- 
drawn their support. The dissatisfaction of the shareholders with the 
conduct of the undertaking was so great, and the undertaking had 
been so unfavourably criticised in the Press and among electrical people, 
that it was unlikely that any more shares would be taken up by the 
public. The only asset of the company was the bare copyright in the 
name, the office furniture, the cash now remaining in the bank, and a 
few contracts for advertisements, which were liable to be cancelled 
on the ground of the long delay in the publication of the magazine. 
Concluding, counsel submitted that the company was being called 
on solely in the interests of Feilden, and petitioner asked that it 
should be wound up. 

Replying to questions by his Lordship. Mr. Astbury said his client 
held 100 shares, and he was supported by 27 shareholders holding 
541 shares. The total number of shareholders was 154. 

Mr. Hart, who opposed the petition, said he appeared for 58 share- 
holders holding 3,615 shares paid for in cash. 

Mr. Astbury: My client states that they only hold 2,000 odd 
shares. Iam told they have not given notice. 

Mr. Hart said practically all had given notice. 

Mr. Buckmaster, K.C., who appeared for the company, said farther 
notices had been received that morning representing 160 shares. The 
petitioner had circularised shareholders and had received no more 
support than that stated. 

Mr, Astbury said the opposing shareholders seemed also to have 
sent out circulars. 

His Lordship: Assuming Mr. Feil len was to blame in every respect — 
I don't say he is fur а moment—but let us discuss the matter on the 
footing that he has got 6,500 shares. If & meeting were held of 
shareholders and & vote taken on the question of whether there should 
be a voluntary winding-up, of course, he would be defeated. 

Mr. Astbury: It would be hopeless. 

His Lordship: You are a small minority of the shareholders, and 
the majority want the thing to go on. How can I, therefore, wind 
it up? 

Mr Astbury: That is the difficulty. If I went into a lot of 

details I could show а good many things about this company which 
` аге unsatisfactory. As your Lordship takes the view expressed, I 
don't think I should waste the time of the Court. 

His Lordship: I dismiss the petition with coste. 

Mr. Buckmaster, K.C.: It may please my friend 
first number is ready for him. 


to know that the 


WORKMEN'S COMPENSATION. 


The case of Joseph Dixon v. the Darlington Corporation and J. С. 
White and Co., brought under the Workmen’s Uompensation Act, 
came before Judge Templer at Darlington County Court. Dixon was, 
it seems, employed by Mr. Peter Wilkinson, a sub-contractor for 
Messrs. White and Co., contractors for the new Corporation tramways. 
Owing to a horse taking fright in Parkgate he received personal 
injuries. 

Mr. G. H. Watson, who appeared for Dixon, said Messrs, J. G. 
White had agreed to pay the injured man 123. a week, and he asked 
for an order accordingly. 

The Town Clerk, representing the Corporation, said his contention 
was that the Corporation were not liable, апа he asked that they 
should not appear on the records. | 

Mr. Priestley, for Mr. Peter Wilkinson, against whom Messrs. 
White and Co. claimed indemnity, said he was prepared to go into 
the question of liability. ' 

The Corporation was withdrawn. 

The Judge said he would pond eras make the award against 
White and Co., allowing costs on scale B. 

The question of indemnity as between Messrs. White and Oo. and 
Mr. P. Wilkinson was arranged to be heard later. 


POST OFFICE TELEPHONES. 


His Honour Judge Russell held a special sitting at the Kingston-on- 
Thames County Court on Friday to hear an action, by way of an 
application by the Postmaster-General to compel the Urban District 
Council of Wimbledon to consent to the erection of telephone poles and 
wires in certain parte of the urban district. 

Sir Robert Hunter, for the Postmastcr-General, explained that the 
Post Office sought the authority of the Court for the construction of 
three small lines of telephone wires and posts in Gap-road, Haydon's- 


road, Beulah-road, Dundonald-road, and Garfield-road, and the action. 


arose under the Telegraph Acts cf 1863 and 1878, which gave the 
Postmaster-General power to place telegraphs or telephones in, under, 
on, over, along, or across any public road, and to erect posts thereon 
for the purpose, subject to the consent of the local authority, and if 
the local authority withheld consent, then the matter way to be 
referred for decision to а county court judge. Application for consent 
was made to the Wimbledon District Council on Aug. 27, 1903. The 
Council refused, unlees the lines were laid underground in Gap-road 
and Haydon's-road aud ornamental iron poles were erected in the 
other roads. This the Postmaster-General was unable to consent to, 
on the ground of the great expense that would be entailed. If they 
were to be compelled to lay the lines underground and to erect orna- 
mental iron poles it would be impossible, having regard to the rates 
charged to the public, to provide the system which Parliament expected 
and the public required. 
Evidence having been heard, 


His Honour, in giving his decision, said that, having regard to the 
appearance of Gap-road and Haydon’s-road, he did not think the 
erection of iron poles would very much interfere with it, and the pro- 

osal of the Postmaster-General to erect iron poles there instead of 
aying underground wires he considered a proper one. As to the other 
roads, judging from the photographs before him, he did not think that 
painted wooden poles would interfere with the «esthetic character of 
the neighbourhood, so he thought the proposal of the Post Office was 
а fair one, He refused to allow costs. 


COMPANIES’ MEETINGS AND REPORTS, 


GENEVA TRAMWAYS. 


The report of the directors for the period from the incorporation of 
the Company to Sept. 30 last states that the Company was registered 
on Dec. 6, 1901, for the Purpose of acquiring shares of the Compagnie 
Genevoise des Tramways Electriques, a compsny incorporated under 
the laws of the Swiss Republic, and owning and working a complete 
system of tramways about 136 km. in extent in and about the city and 
canton of Geneva. Solely dependent as it is for its revenue upon the 
profits of the Swiss company, this Company has become financially 
involved. In the belief that the suspension of profit-earning by the 
Swiss company was occasioned by temporary causes only, the directors 
obtained from Messrs. L. Hirsch and Co. loans amounting to £38, 250, with 
which to meet the interest on the debentures falling dueon July 1, 1 
and Jan. 1, 1903, but when it became apparent that a protracted peri 
must elapse before the Swiss company could earn sufficient profit to 
provide this Company’s debenture interest, and that further funds 
would possibly be required for the purposes of the Swiss company and 
of this Company, the directors were compelled to propose to the 
debenture holders a rearrangement of the finances of the Company. 
At a meeting of the debenture holders held on June 25, 1903, it was 
resolved to postpone for three years from Jan. 1, 1903, the psyment of 
intorest on the 44 per cent. debentures, and to authorise the Company 
to create £20,000 of 5 per cent. short term prior lien debentures 
charged upon the shares held in the Swiss company, and to issue 
£39,692 5 per cent. third debentures in satisfaction of the previous 
advances of Messrs. L. Hirsch and Oo. Neither the prior lien nor the 
third debentures have yet been issued. 


NEW COMPANIES REGISTERED. 


Т. H. Wathes and Co., Limited.—(Oaspital, £3,000. Objects: 
to adopt and take over and carry on the business of T. H. Wathes 
as an electric power, light, and telephone engineer at 13, Belgrave- 
gate, Leicester, etc. 

Western Electric Distributing Corporation, Limited .—Capital, 
£10,000. Objects: to adopt an agreement with the Bristol t, 
Limited, and to carry on the business of suppliers of electric light and 
power, electricians, electrical engineers, eto. 

Werner Freres, Limited.—Capital, £120,000. Objects: to take 
over and carry on the business of Werner Freres at 10bis, Avenue de 
la Grande Armee, Paris, and Rue Grefhulle, Levallois-Peret (Seine), 
France, for the sale of motors, motor-cycles, motorcars, cycles, 
vehicles, batteries, accumulators, cells, and the like, electricians, cte. 

St. Albans and District Electric Supply Company, Limited 
(79,078).—Capital, £25,000. Objects: to carry on the business of 
suppliers of electricity, carriers of passengers and goods, electrical 
engineers, etc. 

Power Plant Company, Limited (79,151).— Capital, £500. 
Object: to carry on the business of engineers, merchants, agents, con- 
tractors, builders, ironfounders, etc. Registered office: 20, New 
Bridge-street, E.O. 

Manchester Carriage Company (1903) Limited. — Capital, 
£30,000. Object: to carry on the business of proprietors, manufac- 
turers, repairers, and hirers of and dealers in omnibuses, motorcars, 
and other vehicles, whether prone ee or drawn by manual, animal, 
electrical, or other power. Registered office: 6a, Wilmslow-road, 
Rusholme, Manchester. 

Electrical Tarnery, Limited.—Oapital, £2,000. Object: to adopt 
an sgreement between Electrical Turnery, Limited, and to carry on the 
business of turners, pattern-makers, founders, telegraph, telephone, 
electric, and general engineers, and dealers in electrical and other bells, 
telephones, Jamps, and apparatus, etc. | 

British Acoumulator Company, Limited (79, 191).— Capital, 
£5,000. Object: to acquire and carry on the business of electric 
accumulator merchants carried on as the British Accumulator Com- 
pany, at Parliament-mansions, Westminster. 


Additional Traffic Returns.—Anglo-Argentine, £1,963 increase ; 
Barcelona Ensanche y Gracia, £133 increase; Barcelona, £32 decrease; 
Brisbane, £90 decrease (month of August, £11,736, increase £294), 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £205 increase 
(month of October, £14,056, increase 21,002); Oalcutta, £288 
increase; Cape Town (month of October), receipts £16,229, expendi- 
ture £9,044; Isle of Thanet Electric, £29 increase ; Lisbon Electric 
(month of October), receipts 93,725 milreis, expenses 50,550 milreis ; 
Mexico Electric (month of August), receipts £48,600, expenses £27, 900; 
Perth Electric, £266 increase; Port Elizabeth (month o October), 
receipts £35,972, expenditure £2,879. 
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CONTRACTS FOR ELECTRICAL SUPPLIES, 


Pontypridd.—The District Council invite tenders for the supply 
of six single and six double-deck electric cars. 


Middlesbrough.—Tenders are required by the Corporation for 
dynamos, boilers, and condensers, by 28th inst. 


Preston.—The Corporation invite tenders for a traction switch - 


board and accessories. Tenders by Dec. 12. See advertisement. 


Maidstone.—The Corporation invite tenders for the construction 
and equipment of light railways. Tenders by Dec. 7. See advertise- 
ment in last issue. 

Canosa di Puglia (Italy).—The Municipality will receive tenders 
for installing and working electric lighting for 50 years. Tenders by 
Soth inst. 

Hornsey.—The District Council invite tenders for one 300-kw. 
steam dvnamo to be delivered in October, 1904, and another in 
March, 1905. 


Dudley.—The Guardians invite tenders for the supply and fixing 
of the various appliances for the electric installation to the laundry 
and boiler house. 


Wood Green.—The Urban District Council invite tenders for the 
erection of a power station and the buildings in connection with the 
Council’s electric lighting scheme. 


Birmingham.— The Birmingham Tame and Rea District Drainage 
Board, 9, Bennett’s-hill, Birmingham, invite tenders for three steel 
Lancashire boilers. Tenders by Dec. 8. 


York.—The North-Eastern Railway Company invite tenders for 
telegraph apparatus, telegraph wire, and line stores. Forms of tender 
from Mr. О. Н. Ellison, superintendent, York. Tenders by Dec. 7. 


Batley.—The Town Council invite tenders for the erection of 
building for refuse destructor. Specitications, etc., may be obtained 
from the Borough Surveyor, Branch-road. Tenders by 30th inst. 

Greenwich.—The London County Council invite tenders for six 
electrivally-driv-n three-throw boiler feed pumps. Specifications, 
etc., at the County Hall, Spring-gardens, S. W. Tenders by Jan. 19. 


Cape Town (South Africa).—The Directors of the Cape Town 


Industria] Exhibition (International) invite offers for lighting the' 


grounds, etc, Tenders to Palmerston House, Old Broad-street, London, 
.C. | 
Greenwich. The London County Council invite tenders for the 
supply delivery, and erection of four 3,000-kw. generators with 
exciters, Tenders by 10 a.m. on Dec. 8. See advertisement in former 
issue. 


Wisby (Sweden).—Tenders are invited for a private and public 
electricity supply estimated to cost 180.000 kroner. Particulars may 
55 obtained from the Director of the Draetselkammaren at the above 
place. 


King’s Norton and Northfield.—The Council invite tenders for 
the erection of car-sheds and waiting room. Tenders by 30th inst. to 
pant Edwin Docker, clerk to the Council, 10, Newhall-street, Birm- 
ngham. 


Sydney (N.8.W.).—Tendcra are asked for the supply of continuous 
and alternating current meters. Specifications, conditions, and forms 
of tender are obtainable from Messrs. Preece and Cardew, 8, Queen 
Anne's-gate, S. W. 


London, W. — The (reat Western Railway ane invite tenders 
for the supply, delivery, and erection of water-tube boilers, engines, 
three-phase generators, and auxiliary plant at Park Royal, near Acton. 
Tenders by Dec. 7. ° 


North-Eastern Railway.—The Directors invite tenders for arc 
lamp carbons and electric wires and cables, etc., for the first half of 
1904. Specifications, etc., from Mr. Е. Н. Olark, Stores, Gateshead. 
Tenders by Dec. 7. 


Burslem.—The Electric Lighting Committee invite tenders for the 
erection and completion of the generating station on a vacant site at 
the gasworks, Longport. Specifications, etc., from the Borough 
Electrical Engineer. Tenders by 30th inat. 


London County Council Tramways. — The Council invite 
tenders for the wiring and fitting for electric lighting of five sub- 
stations and three car-sheds in connection with the tramways. 
Tenders by Dec. 5. See advertisement in former issue. 


Brighton.—The Council invite tenders for six water-tube boilers ; 
& system of steam, exhaust, feed, blow-off, and suction pipes ; and 
cast-iron storage tanks. Spec'fications, etc., may be obtained from 
Mr. Francis J. Tillstone, Town Hall, Brighton. Tenders by Dec. 7. 


London, N.—The Hornsey Urban District Council invite tenders 
for the supply of meters, indicators, and consumers’ fuse boxes. 
Specifications, etc., may be obtained from Mr. Norman Staniland, 
Electricity Works, Tottenham-lane, Hornsey. Tenders by 30th inst. 


Christchurch (New Zealand).—Tenders are invited for the com- 
plete installation of electrical tramways, other than buildings. Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-strect, S.W. Tenders by March 17. See advertise- 
ment in last issue. 


Dublin.—The United Tramways Company invite tenders for the 
supply of g neral storis, including car fittings, iron, steel, castings, 
oils, paints, glass, brushes, ironmongery, harness materials, electrical 
0 timber, etc., for year ending Dec. 51, 1904. Tenders by 

inst. 


Belfast. — The Committee invite tenders for the supply and erer tion 
of a complete heating and ventilating system, including steam boilers, 
heaters, otc., engines, blowers, and electric fans. Tenders by Dec. 4 
to Messrs. Young and Mackenzie, architects, Scottish Amicable Build- 
ings, Belfast. : 

Brussels.—Tenders are required for the electric lighting of the 
law courts. Specification. No. 111 (34d.), and plans (4s. 9d.), may 
be obtained from 15, Rue de Augustine, Brussels. Tenders by 
registered letter to Direction générale des ponts et chausséts, 58, Rue 
de Louvain, Brussels, by Nov. 30. 


Culiacan (Mexico).—Tenders are invited for lighting the town by 
electricitv : 60 arc lamps of 1,200 c.p and 110 incandescents of 50, 30, 
and 16 c.p. vill he required. Propositions will be received by letter 
unti, Lec. 3] in the Secretaria del Ayuntamiento, Ouliacan, where 
further infcrmaticr may be obtained. 


West Ham.—The Education Committee invite tenders for the electric 
wiring and fittings and for the hot-water heating apparatus required 
at the Whalebone-lane Higher Elementary School, Stratford, E., and 
Shipman-road School, Custom House, E., now in course of erection. 
Tenders by Dec. 14. See advertisement in last issue. | 


Madrid. —The Government have issued an order granting an appro- 
priation of 6,000 litres of water per second from the River Tea, in the 
municipal boundary of Mordariz, province of Pontevedra, for the 
production, by a fall of 6°40m., of electrical power for industrial uses, 
for which water power electric plant will be required. 


Handforth (near Manchester) —The Guardians of Chorlton- 
upon-Medlock Union invite tenders for an electric motor for the new 
laundry at Styal Cottage Homes, Handforth, near Manchester. Speci- 
fications, ete., can be obtained froin the consultiug electrical enzineer, 
Mr. G. R. Peers, A. M. I. E. E., 16, John Dalton-street, Manchester. 


London, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 6,850 tons of steel girder tramway raile, 
fishplates, and bolts and nute, and for 4,100 tons of steel slot rails, 
and 1,490 tons of steel conductor tee rails required for electric trac- 
tion on the Council's tramways. Specifications, etc., from Engineers’ 
Department, and tenders to the Olerk, County Hall, Spring gardens, 
by Dec. 15. 


Sydney (New South Wales). —Tenders will be received at the 
office of the Deputy Postmaster-General, Sydney, New South Wales, 
up to 2.30 p.m. on Dec. 30, for the supply and delivery at the depart- 
mental stores, Sydney, of telegraph, telephone, and electric bght 
material. Specifications, etc., muy be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. 


Italian Arsenals.—Tenders are invited for the supply of electric 
lamps for.the lighting of Italian warships, and wall be received simul- 
taneously at the Directorates. General of Royal Arsenals at Spezia, 
Naples, and Venice, at 11 a.m. on Dec. 1. The electric lamps to a 
total value of 40,000 lire (about 21,660) are to be delivered at the 
Royal Arsenals at Spezia, Naples, Venice, and Taranto. Particulars 
may be obtained from the Admiralty, Rome. 


Colombo (Ceylon).—The Government of Ceylon invite proposals 
from persons willing to enter into a contract for the supply ot elec- 
trical energy to the various offices, buildings, and premises of the 
Government, within the Municipality of Colombo, for a term of years 
commencing on or about Aug. 1, 1905 Proposals must be delivered 
at the office of the Colonial Secretary, Colombo, by Dec. 1. The 
Ceylon Government Gazette containing above notice may be seen on 
application at the Commercial Intelligence Branch of the Board of 

ade, 50, Parliament-street, S. W. 


RESULTS OF TENDERS. 


Barton.—The Guardians have accepted the tender of Mr. E. М, 
Evans for the electric lighting of the old infirmary at £89. 


Wicklow.—The Urban District Oouncil have accepted the tender of 
Messrs. Blakes and Knowles, at £120, for condensing plant. 


Wakofield.—The Guardians have accepted an offer from Messrs, A. 
Hirst and Sons, Limited, to provide a larger dynamo for £115. 


Plymouth.—The Corporation have accepted the tender of Mr. 
Orabb, coach builder, Union-street, at £15 per car, for painting 
tramcars, 

Brighton.—The Town Council have accepted the tender of the 
General Electric Company, Limited, for the supply of 31 street police 
call fire-alarms for £368. 


St. Olave.—The Board of Guardians have accepted the tender of 
the Salisbury Electrical Engineering Oompany, of Lee, for the supply 
and fitting up of the electric lighting installation at the workhouse 
for £365. 

Battersea.—The Borough Council have accepted the tender of the 
General Electric Company for supply of fuseboards, etc., for the light- 
ing of the staircases of the mansions for £19. ба. 3d. 


South Atrican Railways.—Contracts of the estimated value of 
over £49,000 for electrically-controlled signals have been placed by 
the Central South African Railways Company with Tyers's electric 
signalling system. 

Blackpool.—The Electricity and Tramways Committee have 
accepted the tender of the British Westinghouse Oompany for new 
450-kw. traction set (vertical triple-expansion Browett engine and 
multipolar generator). 


Swindon.—The Corporation have accepted the tenders of Bradbury, 
Son, and Oo., Billiter-street, London, and L. Twining and Co., Bristol, 
for supply and delivery of Somerset small steam coal and Foreat of 
Dean small steam coal at their electricity works. 


— 
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BUSINESS NOTES. 


TRACTION, 


Ipswich.—-The new eleotric trams were run for the first time on 
Monday for the convenience of the public. 


Shildon.—The United Kingdom Tramways Syndicate intend to 
apply for powers in respect of this district. 


Chatham.—An agreement has been arrived at in respect to certain 
matters in dispute between the tramway company and the Corporation. 


BristoL—The tramways company will apply in the next session for 
powers to construst further tramways representing a mileage of 
about 12 miles, 

Johannesburg.— We are informed that a further contract of over 
£2,000 has been secured by Hadfield's Stcelfoundry Company, Sheffield, 
for points and crossings. 

Londonderry.—The Donegal County Oouncil have given their 
consent to the construction of the proposed electric tramways from 
Londonderry to Moville. 

Colchester.— A start had been made with the new electric tramways, 
but the work has been suddenly stopped, the reason assigned being the 
non-arrival of а consignment of rails from Belgium. 


Lancashire and Yorkshire Rallway.—It is officially stated that 
when the Liverpool, Crosby, and Southport line is worked electrically 
it is only intended to provide first and third class carriages, 


Soothill Upper.—The tramway scheme is reported to have fallen 
through, owing to difficulties in the negotiations with the traction 
company, and the application for parliamentary powers has boen 
abandoned. 

Competition.—It is stated that up to date the City and South 
London Railway Company have experienced a decline of 28,197 
in the receipts for the current half year, due to tramway 
competition. ; 

Dartford. —The scheme for the construction of an electric tramway 
system here at a cost, with generating plant, of about £90,713, is to 
be proceeded with forthwith. A committee has been appointed to take 
the matter in hand. 

Worcester.—The City Council have decided to allow the tramway 
company three months’ extension of time for completing the light rail- 
ways in St. Swithin’s-street, High-street, Oollege-street, Sidbury, 
London-road, and Bath-road. 

Electric Pneumatio Signalling.— We understand that the Nord 
of France Railway and the Bengal-Nagpur Railway Company have 
entered into contracts with the British Westinghouse Company for 
pneumatic signalling installations. 

Bath.—The British Westinghouse Electric and Manufacturing 
Company have secured a further order for 10 magnetic brake equip- 
ments for the new cars of the Bath electric tramways. These sets wi 
be duplicates of those already in order. 


Sunderland.—At a special meeting of the Borough Council on 
Wednesday the requisite authority was given for making application 
for a provisional order authorising the Oouncil to construct new and 
additional tramways within the borough. 

Derby.—The Tramways Committee have under consideration the 
advisability of running the new electric cars from the Cavendish 
Hotel and along Wallbrook-road. This route will shortly be recom- 
mended to the Town Council for adoption. 


Glasgow.—The proposas of the Tramways Committee for tke 
seversl extensions of the present system (mentioned in our last issue) 
have been ee by the Town Council. The extension from 
Crookston to Paisley was opened for traffic yesterday. 


Light Railways.—The Board of Trade have confirmed orders made 
by the 1 Railway Commissioners amending the Bere Alston and 
Oalstock Light Railway Order, 1900, and authorising the construc- 
пао а light railway in the county of Southampton from Totton to 

awley. 


London Traffic Enquiry.— At Friday’s sitting of the Royal 
Commission on London Locomotion, Superintendent Cole, of the E 
division, gave evidence as to the congested state of the traffic in the 
Strand, New Oxſord- street, High Holborn, Olerkenwell-road, Chancery- 
lane, Gray's-inn-road, and Theobalds- road. 


Lincoln.—Auother effort has been made by the Electricity Works 
Committee to arrive at an amicable settlement with the tramways 
company. Now only about £250 divides what the Corporation offer 
and what the company are prepared to accept. It is probable, there- 
fore, that arbitration will not have to be resorted to. 


Colne Light Railway.—Major Druitt and Mr. A. P. Trotter have 
inspected on behalf of the Board of Trade the new line constructed 
by the Colne and Trawden Light Railway Company. The new line 
joins on to the Nelson Corporation tramways, and completes a large 
electric tramway system, joining several of the main centres of popula- 
tion in North-East Lancashire. 


Royton.—Among the measures that are being promoted for the 
next session of Parliament is the Royton Urban District Tramway 
Bill. Its object is the revival and extension of powers to construct 
and complete tramways authorised by the Royton Urban District 
Tramways Order, 1901, the amendment of that order, extension of 
powers of borrowing, and other purposes. 

Doncaster.—Major Druitt has inspected the recently completed 
tramway to Oxford-street, the new passing place at Hexthorpe, and 
the extended passing place at е. The new line to Oxford. 
street has a total length of 26 chains. Major Druitt expressed his 
satisfaction with the line, and the cars began to run yesterday, This 


completes the whole of the lines authorised by the light railways orde 
1899, 1902-3. Еп : 


Electrification of Railways.—Mr. Wilson Worsdell, chief 
mechanical engineer of the North-Eastern Railway Company, 
speaking at Gateshead on Friday, said railways in this country were 
making more rapid progress in electrification than im America, 
instancing the case of the North-Eastern Company, who are elec- 
trifying 47 miles of branch roads, in support of the statement. 


Ripon.—At this week's meeting of the City Council the town clerk 
submitted the draft order of the Light Railway Commissioners for the 
tramway scheme, the Highways Committee recommending a length of 
wood pavement 18in. outside the rails between Coltsgate-hill and the 
Spa Gardens, It was stated that the order would next before the 
Board of Trade, who would hear any further objections before giving 
their approval. . 

Newport (Mon.). —The question of substituting a motorcar service 
for the Stow Hill district of Newport instead of laying an electric 
tramway, as the Corporation is authorised by Parliament to do, it 
still exercising the attention ef the Electricity and Tramways Com- 
mittee. The tramways manager (Mr. Н. Oollings Bishop) has been 
making enquiries in various directions, and has been authorised to pay 
«€ to places where such services are being run to see the working 
results. 

Blackburn.—The half-yearly report March to September —of the 
Corporation tramways undertaking shows а loss, after allowing for 
repayments of capital and interest, of £600. The total loas on the 
undertaking since the Corporation acquired the tramways four years 
ago is £21,000. The revenue is gradually improving, however: and 
certain extensions have lately been entered upon which are expected to 
prove remunerative, The new tramway proposals of the Corporation 
provid: for an expenditure of £100,000. , 

Bradwell and Castleton Light Railway.—The Light Railway 
Commissioners will hold an enquiry into the proposed light railway to 
Bradwell and Oastleton. The pro line commences by a junction 
with the Midland Railway near Hope Station, and proceeds through 
Brough to Bradwell, where there will be a station, and from thence to 
Castleton, where there will be another station. The entire length will 
be just under three miles. About four acres of land is to be acquired 
at Bradwell for the building of a generating station and car-sheds. 


Romford.—Plans of proposed extensions to the scheme of electric 
tramways for the town have been considered in committee by the 
Urban District Council. It is said that the Empire Electric Light 
and Power Oompany are desirous of extending their scheme so as to 
take the tramways along Mawneys-road to Pretoria-road, along 
Viotoria-road to Squirrels Heath, and from Oldchurch along Horn- 
church-road to Hornchurch village. It is understood that the plans 
were disapproved, and that the Council also did not look with favour 
on the plans of proposed widenings of South-street and High-street. 


Leeds.—At a lengthy meeting of the Tramways Committee a com- 
munication was considered from the Wakefield and District Tramways 
Company, requesting the City Council to grant them permission to 
run their cars over the Leeds route from Thwaitgate, the terminus of 
the company's line, to the centre of the city, thus giving а through 
tram service between Leeds and Wakefield. After considerable dis- 
eussion the matter was deferred for further consideration. А scheme 
was brought forward by the general manager, Mr. J. B. Hamilton, to 
equalise the 1d. stages ou the various routes of the Leeds city tram- 
ways. In this scheme it is proposed to have а ld. fare for every two 
miles. The consideration of this matter was also deferred. 


Exeter.—The Board of Trade have appointed Colonel Sir Colin 
Scott Moncrieff as referee to determine the value of so much of the 
tramways undertaking as is within the city in connection with the 
proposed purchase of such lines by the Corporation. At the last 
meeting of the Tramways Committee the deputation appointed to visit 
the experimental line constructed by the G. B. Surface Contact Company 
at Ilford presented their report. The deputation strongly urged upon 
the committee that both for economy of working and simplicity of 
management there is no system that can be in any way compared to 
the overhead trolley. The surveyor and electrical engineer were 
requested to report upon the first cost and subsequent working 
expenses of the conduit system aud the conduit and trolley system 
combined. 

Paisley.—As a result of negotiations between the Town Council 
and Mr. Murphy, the promoter of the Paisley and district electric tram- 
ways, & compromise has been come to regarding the dispute in con- 
neotion with the construction of the system in Paisley. Certain 
concessions have been granted by Mr. Murphy as to the use of setts, 
and the Tramways Committee have on their side agreed to setts pro- 
posed and to withdraw their application to the Board of Trade for the 
appointment of an arbiter to settle li! роши in dispute, The work of 
constructing the system in Paisley will now be carried out without 
delay, though the agreement meantime arrived at has to be approved 
by the Council. Already a considerable portion of one of the lines has 
been Jaid on the Glasgow-road within the burgh, and the work of laying 
the double line has been commenced. 


Morecambe.—Speaking at the seventeenth annual meeting of the 
Morecambe Tramways Company, the Ohairman said that during the 
year the directors had given а go deal of consideration to the ques- 
tion of electrifying the line, and had been hopeful, until quite recently, 
of being in a position to report to the meeting that they had made 
arrangements with the local authorities to bring this about. He very 
much regretted that they were not able to do so. There could be no 
two opinions as to the advantage of electric traction over all other 
systems for tramway purposes, as it was the most satisfactory means 
of haulage at present in use, and it was the most suitable for the com- 
pany and conducive to the interests of Morecambe, The time had 
come when the local authorities should deal seriously with the ques- 
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tion, and either take the matter in their own hands or grant facilities 
to the tramways company, or to some other company prepared to 
electrify the system. 

South Lancashire Parools Service, —The South Lancashire Tram- 
ways Oompany have established a through parcels service between 
bid ү and Birkenhead to the various towns on their system, 
including St. Helens, Wigan, Bolton, Leigh, Prescot, Rainhill, Hay- 
dock, Ashton-in-Makerfield, Brynn, Hindley, Atherton, Tyldesley, 


etc., at rates much below those previously obtaining for the conveyance 


of parcels. The service has been in operation but a few weeks, and 
already promises to become popular, the frequent dispatches and 


prompt deliveries of parcels being much appreciated. Parcels weighing 


up to 112Ib, each are accepted for conveyance by the tramways com- 


pany. 


express agencies, and delivery within a reasonable distance of the 
tramways system, or vice versa. 

West Riding.—The West Riding tramways scheme is to be revived 
in the next session of Parliament. pu 


and Altofts. With Normanton it is intended to connect Oastleford. 


Pontefract, and 199 8 90 as well as the smaller communities of 
ethley, Glass Houghton, Oulton-with- 


Whitwood, Featherstone, 
Woodleeford, and Ferry Fryston. 


the Normanton and Oastleford districts. The tramwa 


station of some 6,000 h.p. to 8,000 h.p. 


Lanoaster.—At the meeting of the Lancaster and District Tramways 
Company on Saturday the Chairman explained the negotiations for the 


| ео the company’s concern to the Corporation. The valuer appointed 
y the 
did not include stables, horses, etc. The Corporation offered £27,000, 


but the directors asked for £30,000, or expressed their willingness to 
themselves appoint a valuer to act in conjunction with the valuer to 
the Oorporation, and to accept whatever sum these two gentlemen 
The Corporation declined those terms and withdrew 
Both the ex-mayors of Lancaster and Morecambe had 


decided upon. 
their offer. 
recently expressed their ho 

апа he, as chairman of the dir 
hest interests of both sides if terms could be arranged. 
torate could do anything to bring about that arrangement on fair and 


that an agreement would be effected, 


reasonable terms, they were anxious to do so. Не believed that by 
electrifying and doubling the line the traffic between Lancaster and 


Morecambe could be increased six-fold. 
Edinburgh.—At a meeti 
and Arts last week Prof. Baily referred at some length to tho question 
of changing of the 
electric traction. 
advisable or not, he said few people would deny that it was feasible. 
He alluded to the length and steepness of the 


out that outside the city the hills on most of the roads were compara- 
tively harmless. 


of electric trams through Portobello, Musselburgh, Prestonpans, 


Aberlady, Gullane, and even to North Berwick. While there was 
some justification for the cable to Braids, the lines to Craiglockhart, by 


Gilmore-place, to Gorgie which could be continued to Mid-Oalder, and 
to Slateford, which might eventually go to Colinton, were suited for 
electrification. The Ferry-road would give a route by which Leith, 
Granton, and Trinity could be connected to Edinburgh without using 
the Dean Bridge. 

. “Three Towns" Scheme.—The Devonport and District Tramways 
Company have decided to apply to the Light Railway Commissioners 
for powers to extend their line from the *Pannysomaquick terminus, 
via Oemetery-road and Ford Park-road, to form a junction with the 
Plymouth Corporation tramways at Mutley Plain, and also from Penny- 
comequick, via Saltash-road and Ooburg-street, to join the Plymouth 
tramways in Tavistock-road. The company already own the lines from 
Fore-street, Devonport, to Pennycomequick, from Fore-street to Mile- 
house, from Morice-square to Camel's Head, and from Pennycomequick 
to Camel's Head ; апа they also lease from Devonport Corporation the 
lines from Milehouse to Tor-lane, from Tavistock-road, Stoke, via 
Stoke-terrace, to Exmouth-road; from Keyham North Gate, via St. 
Levan-road, to Ford-hill ; and from Camel’s Head to Saltash Passage. 
The system at present worked by the company is about 104 miles, and 
if the powers now sought are granted they will have about 15 miles of 
lines. Wherever practicable, the proposed new lines will be double, 
and we understand that the application will have the support of the 
Plymouth Tramways Committee. The effect of the proposed scheme 
will be to connect the three systems of tramways in the Three Towns, 
and Mr. J. W. Endean, manager and engineer of the Devonport and 
District Tramways, hopes eventually to inaugurate a system of inter- 
changeable tickets available over all the systems. 


Overorowding of Tramcars.—4An interesting debate has taken 
place in the Bristol City Council on а resolution calling attention to 
the recent prosecutions against the tramway company for overcrowding 
their cars. It was suggested that the Watch Committee should be 
instructed to consider the by-law under which the proceedings were 
instituted, as on some occasions an excess number of inside passengers 
might be justified. The chief overcrowding was during the sittings 


The rates for the conveyance of parcels weighing up to dlb. is 
54. each, up to 141Ь. Ad. each, 281b. 5d. each. and so on in propor- 
tion, including collection within the area covered by the Liverpool 


e idea is to construct a tramway 
from the centre of Wakefield to Normanton, via the villages ot Stanley 


| Under the present scheme it is 
intended to make the gauge of the whole system one standard width 
of Aft. 84in., so that one type of car may suit the whole system. This 
will necessitate the relaying of the lines that have been put down in 
from Wake- 
field to Leeds is making rapid progress, the contractors having reached 
Bell Hill—on the Leeds side of Rothwell—within easy reach of the 
Leeds city boundary. The syndicate has just acquired the Bell Isle 
Dyeworks, off Sandal-road, which they propose to convert into a power 


oration estimated the concern as worth £30.610, and this 


irectors, personally felt it would be in the 
If the direc. 


of the Edinburgh Association of Science 


nt cable system of tramways in Edinburgh to | 9n an undertaking 


ithout discussing whether a change would be 


ills on certain routes 
in the city, where the cable system had its advantages, but pointed 


He characterised the cable to Portobello as undeni- 
ably a mistake, and suggested that there should be a continuous line 


of the Ohurch Congress and at important football matches. At 
present no extra passenger is allowed, and it was pointed out that 
the by-laws were made at a time when horse-cars were used, and 
that their stringency could not apply to electric traction. A 
speaker instanced what had heppened at Plymouth. There a 
by-law was introduced which permitted certain extra traffic on 
the tramcars, and in 18 weeks that the by-law was in operation 
there was an increase jn the takings and а saving in management 
which represented £2,000. That would mean in the course of 
12 months £6,000 would come into the coffers of the Plymouth Oor- 
poration through a slight alteration in the by-law. If they followed 
the example of Plymouth, Bristol would immediately be placing in the 
hands of its tramways company £18,000 clear profit over and above 
what they were making at present. He suggested that they should 
ask the tramways company what they were pre to give in 
exchange for this valuable concession. It was pointed out that the 
company were about to go to Parliament fora Bill which would contain 
fresh by-laws, and the matter dropped. 

London County Council.—At the usual weekly meeting of the 
London Oounty Council on Tuesday the report of the Highways Com- 
mittee with reference to the erection of car-sheds at New Cross led to 
some discussion. The first recommendation of the committee was 
adopted. It was as follows: That expenditure on capital account 
of sums not exceeding £91,050 in all be authorised in respeot of (1) 
the erection of the superstructure of the New Oross car-sheds required 
in connection with the electrical working of the London Oounty 
Council tramways, and (2) the execution of granite paving works, the 
laying of rails, and the construction of conduits in and in connection 
with the car-sheds.” A further proposal that the superstructure of 
the car-sheds should be built by the Works Department without the 
intervention of the contractor was at once objected to. The estimate 
for the work was £80,530. Mr. Goodrich moved as an amendment 
that the committee be instructed to advertise for tenders, The pro- 
position of the committee was, he said, a monstrous one, for the work 
was to be given to the department without the Oouncil having any 
particulars before it. It was not to the interests of the ratepayer that 
the department should carry out this work. Mr. E. White, who 
seconded the amendment, said recently & contraetor erected sheds at 
а cost considerably under the architeot's estimate, and consequently 
there was а large profit for the tramways. Colonel Rotton „ 
the amendment, which was opposed by Mr. Torrance, who said it was 
their duty to offer work to the department whenever the department 
could undertakeit. Ona division the amendment was defeated by 80 votes 
to 25, A sum of £35,000 was also voted for rebuilding the car-sheds 
at Streatham, in readiness for the time when the cable line from 
Kennington shall be replaced by electric traction. The committee 
also had a recommendation in reference to the Elephant and Oastle 
sub-station required for the electrical working of the tramways. In 
July, 1902, the Council decided that this should be carried out without 
the intervention of a contractor, on the basis of the priced bills of 
quantities under which the erection of the Clapham fire brigade 
station was then being erected by the Works Committee, and the 
expenditure of £10,725 was sanctioned. The Works Oommittee, at 
the request of the Highways Committee, expedited the building work, 
st in consideration of the exceptional circum- 
stancea an extra percentage should be allowed, and the Highwa 
Committee propose to pay an increase of 5 per cent. оп the schedule 
prices. Mr. Williams Benn, in reply to questions, stated that it was 
not correct that spare men engaged on the tramways were paid 1s. per 
day less than they received under the companies, Asa matter of fact, 
they were much better paid than under the companies, 


LIGHTING AND GENERAL. 


Battersea.—Extensions of mains estimated at £665 have been 
agreed to. . 

Keighley.—The Town Oouncil have approved the proposed exten- 
sions of cables for motor purposes. 

Wicklow.—The Urban District Council have sealed an electric light 
contract with Oallender’s Oable Company. 

Bradford.—The Electricity Committce of the Corporation have 
decided in future to charge for power on the maximum demand 
system. 

Plymouth.—An enquiry has been held into the Town Council's 
application for sanction to borrow £41,465 for electric supply 
extensions. 

Whitby.—The Guardians have decided upon the installation of the 
electric light in the union offices, and tenders will be invited for carrying 
out the work. 

Change of Address. — Mr. James ЇЧ. Shoolbred, consulting 
engineer, has changed his address from 32, Victoria-street, to 47, 
Victoria-street. 

Trowbridge.—The Western Electric Distributing Company pro- 
pose to apply for a provisional order empowering them to supply 
electricity in the Council’s district. 

Johnstone.—The Clyde Valley Electrical Power Company propose 
to apply for power to supply electricity for lighting and power 
purposes in the burgh of Johnstone. 

Brechin.—Thé offer from the Angus Electric Light and Power 
Company, Limited, to light the almshouse will be discussed at the 
next meeting of the Parish Oouncil. 

Wattord.—The Urban District Council have asked Messrs. Ferranti 
Limited to overhaul their 300-kw. engine. A supplemental loan of 
£1,550 is to be applied for in January, 1904. 

Gelligaer and Rhigos.—The Rural District Council contemplate 
asking Messrs. Guest, Keen, and Oo. whether they would supply 
Bedlinog with electric light from their works. 
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Long Eaton.—The Urban District Council have sealed a loan of | use for the heavy load, and upon his advice they decided to erect the 


£5,000 for works of electric supply, purchase of land, etc. 


Dunfermline.—The Town Council will oppose the application of 
the National Electric Construction Company for & provisional order. 


Rawmarsh.—The Urban District Council are urging Messte. Olegg 
and Sons to take such steps as may be necessary to complete the 
transfer ef electric lighting order within 14 days. 


Water Power.—The ancient flour mills at Greenham, Newbury, 
Whitchurch, and Pangbourne have been purchased by electric lighting 
companies, who need water power to carry out their undertakings. 


Infringement of Trade Mark.—We are asked to draw attention 
to »n announcement in another page referring to the recent decision 
in the Ohancery Court with regard to the use of the word '' Simplex." 

Whitehaven.—T wenty-one tenders have been received for lighting 
the workhouse and infirmary with electricity, and referred to а com- 
mittee for report, The committee have been empowered to consult an 
ex pert. 


Brierley Hill —The Urban District Council are asking the Board 
of Trade to allow в further period of two yeara, or such time as they 
would allow, in order that the Council could deal with their electric 
lighting order. 


Widnes.—A special meeting of the Council has been called for 
Dec. 21 to decide whether application shall be made to the Board of 
Trade for a provisional order for amending the Widnes electric light- 
ing order of 1901. 


Sale of Plant.—Particulars of a sale by Messrs. Weatherall and 
Green, 22, Chancery-lane, of plant and stock, comprising the complete 
equipment of an incandescent electric lamp factory, will be found in 
auother column. 


Basingstoke. —The Urban District Council have decided that steps 
be at once taken to promote a Bill in Parliament for powers to borrow 
£25,000 for electric lighting and free wiring, aud other purposes that 
may be desirable. 


Nuneaton.— The Gilbert Are Lamp Company, Limited, are installing 
their 6ft. carbon lamp, burning 30 to 40 hours with yellow tlame 
carbons, or 60 to 80 with ordinary carbone, in place of those previously 
in use in the town. 


Londonderry. —Theelectricalengineer, Mr. Macrory, in his last report 
recommends, in connection with the private lighting scheme, the 
purchase of larger fuse-box boards than those specitied, to accommodate 
the meters as well. 

Stoke-on-Trent.—An enquiry has been held into an application of 
the Town Council tor sanction to borrow £30,640 for an electric light- 
ing scheme and the provision of a refuse destructor in connection with 
the electricity works. 

Iuiracombe.— On Monday Мг. Н. A. Palmer, J.P., the chairman 
of the Urban District Council, opened the new electricity works at 
Shepherd's-park. The company started work on Feb. 24, and the first 
light was switched on May 30 

Maidstone.—The Urban District Council have received sanction to 
the ощ of £1,770 for purposes of the electricity undertaking. 
Thirty-seven lamps are to be placed in the various courts and smail 
streets abutting on those streets where mains are at present laid. 


Stratford.—The Town Council intend to apply to the Board of Trade 
for à provisional order to extend the period for doing the work autho- 
rised by the electric lighting provisional order of 1901, and to 
endeavour also to obtain further powers in connection with the subject 


Brixham.—The District Council are consulting Mr. E. S. Sanders, 
Bristol, who is to prepare plans and estimates for a scheme for the 
electric lighting of the compulsory area, with provision in station plant 
for extensions, and a scheme for the whole district as now lighted by 
gas and oil, 


Frinton-on-Sea.—The electric light installed by the Frinton and 
District Electric Light and Power Oompany was inaugurated last 
Friday by the High-Sheritf (Colonel R. P. Davis, J. P.). The installa- 
tion was designed and carried out by Messrs. Christie Bros. and 
Middleton, electrical engineers, of Chelmsford. 


Kensington.—Notices from the undermentioned electric lighting 
companies relative to proposed extensions of their maine, etc., 1n the 
borough, have been agreed to: Kensington and Knightsbridge Electric 
L'ghting Company, Beauchamp-place; Brompton and Kensington 
Electricity Supply Company, Oollingham-gardens, Bina-gardens, and 
Wetherby-gardens. 

Maryport.—The District Council are explaining to the Board of 
Trade the circumstances which influenced the Council in delaying the 
carrying out of the works specified in the electric lighting order, giving 
at the same time an undertakiug to proceed with the said works so as 
to complete the same within two years provided the Board of Trade 
allowed the provisional order to remain in force. 

Stirling.—The last report report by Mr. Hanson, the burgh elec- 
trical engineer, shows that for the four weeks ending Oct. 31 the 
number of units generated was 22,482, as compared with 18,011 for 
the corresponding period last year. The total number of private 
consumers in equivalent 8-c.p. lamps connected up to date was 
11,263, and for public lighting the number was 12,343. 

* Tuffarine Grey Valves. —W'e are informed that Messrs. Mosses 
and Mitchell are making an improved '' Tuffarine" grey valve for air 
and circulating pumps, etc., which will be found even more durable 
than their well-known ‘‘ red valves," which have now been in use some 
20 years, and are still working most satisfactorily on nearly 6,000 ocean 
steamers, in addition to stationary engines of all kinds. 

Bath.—The last report of the Electric Lighting Committee states 
that the committee had been informed by Mr. Manville, the consulting 
engincer, that the boiler foundations at the extension of the lighting 
station would not be ready in time for the boilers to be fixed and in 


new boiler pro tem, in the old boiler-house at an estimated cost of £250. 


Chester.—At a conference, to which all telephone subscribers in 
the Chester and North Wales district and others interested were 
invited, on Friday a committee was formed for the purposes of obtain- 
ing the support of local authorities throughout the district, and also 
of the county councils, in obtaining increased telephone facilities. 


Southwark.—The Oouncil, in connection with their scheme for 
extending electric lighting to Rotherhithe, have obtained the Surrey 
Commercial Dock Company’s permission to carry electric cables through 
the company’s premises and across the Surrey and Lavender Docks, 
subject to an agreement embodying provisions for the protection of 
the company’s interests, terminable at six months’ notice, at a rental 
of £5 per annum. 


Northfieet. —The District Council have informed the Kent Electric 
Power Company, Messrs. Fowler and Oo., and the Corporation of 
Gravesend, that they would assist (at the expense of the promoters) 
in the promotion of a supplemental or fresh electric lighting pro- 
visional order for the district, provided the undertakers would coa- 
tribute £250 to cover the costs incurred by the Council in obtaining 
the existing order. 

Wilts —The County Council have sanctioned the expenditure of 
£6,150 for electrical arrangements at the county asylum as to do 
away entirely with the use of gas, and -increasing electric motor 
power as well as lighting, duplicating to some extent the electrical 
apparatus so as to avoid the danger attending breakdown of a single 
system, and providiog for the collection and storage of rain-water in 
connection with the disused gas-pits. 

Stook Exchange.—Applications have been made to the Stock 
Exchange Committee (1) to appoint a special settling day in and to 
grant a quotation to the Metropolitan District Railway Company's 
partly-paid scrip of a further issue of £500,000 4 per cent. perpetual 
debenture stock ; and to allow the Blackheath and Greenwich District 
Electric Light Company, Limited, 50,000 7 per cent. cumulative 

reference shares of £1 each, fully paid, to be quoted in the official 
ist. 

Wew Firm.—We are informed by the B. & S. Folding Gate 
Company that their business, originally started for the manufacture aud 
sale of the B. & S. patent folding gates, has increased to such an extent 
and other productions introduced by them now form so large а propor- 
tion of it that the title, The B. & S. Folding Gate Company,” has. 
become а misnomer, and the cause of misunderstanding. Ia the 
future, therefore, the business will be conducted under the name of 
Arthur L. Gibson and Co. | 


Frome.— At a special meeting of the Urban District Council on 
Monday в report was received by the Council's consulting engineer 
(Mr. F. Н. Medhurst) on an offer made by the contractors for the 
electrical works to light the whole town by electricity at & cost of 
£849 per annum. It was decided to accept the contractor's offer, and 
the clerk was instructed to apply for sanction to take up a further 
loan of £8,5C0. When this sum has been obtained, the total sum 
borrowed for the electrical works will be £28,500. 


Dust Destructors.—At a meeting of the Leeds Section of the 
Institution of Electrical Engineers held on Nov. 19 at the Yorkshire 
College, Mr. 8. D. Schofield read а paper on the production of elec- 
tricity in small towns by the steam raised by the consumption of 
refuse. He gave the results of some tests. At Cleckheaton, on Oct. 9 
last, during a run of eight hours, 5177 units were generated per ton 
of refuse Jestroyed. At Shipley, during а month's run, the result 
was 37 4 units per ton destroyed, and at Wrexham 57:8 units. 


London Gazette.—A general meeting of the members of the 
British Electric Transformer Manufacturing Company, Limited (in 
liquidation) will be held at Dacre House, Victoria-street, Westminster, 
S. W., on Dec. 23, at 12 noon, to have an account laid before them 
showing the manner in which the winding-up has been conducted and 
the property of the company disposed of, and of hearing any explana- 
tion that may be given by the liquidator, and to determine the manner 
in which the books, accounts, and documents shall be disposed of. 

Glasgow.—The minutes of the Electric Supply Oommittee sub- 
mitted at the last meeting of the Town Council recommended that 
the extension of the Corporation electricity generating station at Port 
Dundas be proceeded with, Lut as reared the additional plant 
required to be put down within the extended station there and at 
Poilokshaw-road station the committee recommended that they be 
empowered, if they thought proper to do so, to appoint a deputation 
to visit Sunderland and any other English town where turbine plant 
hag already been adopted for generating electricity. 


Chesterfield.—At the enquiry last week into an application by the 
Corporation to borrow £15,000 for electric light and power supply 
purposes, the Town Olerk said the loan was required in consequence 
of the growth of the demand for ‘ight and power. The committee 
commenced to supply current in October, 1901, and at the end of 
December, 1902, £31,274 had been expended. At the end of 1902 
there were 192 consumers, who took an equivalent of 15,204 8.c.p. 
lamps. By the end of October, 1905, there were 291, and a demand 
equivalent to 22,855 8.c.p. lamps. The demand was still increasing. 


York.—The demand for electric light in the city has increased, so 
that the reserve power at the generating station bas for a long time 
been constantly employed. Oa Tuesday the continuous working at 
high pressure told—a cast-iron tee-piece burst. A big load was taken 
from the accumulators for 25 minutes, and eventually such measures 
were adopted as to provide an adequate supply, and the police station, 
the library, the shops, and the streets were enabled to resume their 
usual brilliancy. hen the new extensions to the electric depot are 
completed there will be no reason to apprehend a breakdown, but the 
present state of the plant being made to do more than should fairly be 
expected of it has existed for over a year. 
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Aberdeen —Mr. A. R. Bennett, who has acted as general manager 
. and engineer of the Glasgow Corporation telephone department since 
ite establishment, has intimated to the committee that, owing to the 
many claims upon his time entailed by his outside duties, he wishes to 
retire from the general managership. The Telephone Oommittee in 
their last report recommend that Mr. Bennett continue in his present 
position until the close of the financial year, and that thereafter he be 
retained as consulting engineer ; that Mr. John Macfee, who has been 
throughout the assistant manager, be appointed general manager ; and 
that Mr. John MacCallum, who has hitherto held the office of cashier, 
be appointed assistant manager. 

Ham.—The District Council were asked last week to formally 
consent to the раа of the Teddington and Twickenham 
Electric Lighting Company for an electric lighting provisional order. 
The company are prepared to insert clauses in the order to give the 
Council the right to purchase the undertaking at a valuation as a going 
concern at the end of 7, 14, or 21 years; to supply electricity to 
private consumers at 6d. per unit for the first hour per day, at the 
maximum demand or its equivalent, and 54. per unit for any further 

uantity. Asit would be impossible to insert a clause in the order, 
the company would be prepared to enter into an чеш to supply 
electricity for public lighting at a price not exceeding 24d. per unit. 
The Oouncil decided to consent subject to the private rate being 6d. 
and the public rate 2d. 

Hamilton.—The lessees for the electric lighting of Hamilton under 
the Town Oouncil, Edmundson’s Electricity Corporation, Limited, 
whose resident engineer and manager is Mr. T. M. Colson, A. M. I. E. E., 
announce that owing to the liberal patronage extended to them, having 
connected 9 000 lamps to their mains in nine months, they have been 
able to effect & very considerable reduction in their scale of charges 
both for electric lighting and power. The reduced rate for lighting, 
which comes into force as from Nov. 1, is a flat rate of 4d. per un t, 
and for power 2d. per unit for the first hour, 2d. per unit for the second 
hour, and 14. per unit for every succeeding hour per day. The com- 
pany are fitting up five public Gilbert arc lamps for the Town Council's 
inspection, ап1 on their approval these lamps, it is expected, will be 
adopted for lighting generally throughout the burgh. 

Erith.—It is proposed that application be made for sanction to the 
borrowing by the Oouncil of a further loan of £5,000, allocated as 
follows: extensions of mains, £35,000 ; house services, meters, etc., 
£2,000. The Electnc Lighting Committee have resolved that belore 
any capital expenditure for extensions of mains or other purpose is 
incurred, the consulting or resident electrical engineers, as the case 
may be, be instructed to submit to the committee a detailed estimate 
of the cost of the proposed work ; also that the resident electrical 
engineer be instructsd to submit a monthly statement showing the 
expenditure on capital account to date, the balance of loans 
unexp2nded, and the total amount required to complete outstanding 
works, The committee have instructed the resident engineer to report 
as to ccs. of laying a public lighting cable in Lower-road. 

Newton Abbot.—A petition of residents of the district of Knowles- 
terrace asking the District Oouncil to supply proper and efficient 
means for lighting the road leading from Fern-terrace to Knowles- 
terrace is before the Ligb ting Committee; also a letter from Mr. F. C. 
Pay, engineer and manager to the Urbau Electric Supply Company, 
Limited, stating that he had started to connect up the incandescent 
lamps in the town, and that he would be ready to connect up the arc 
lamps probably within two or three weeks. The company had been 
greatly hindered iu their progress with the public street lamps by 
several persons stopping them from putting their wires to those lamps 
on the plea that the lamp was private property. As a had to finish 
а circuit completely before they could light any of the lamps on that 
circuit, he would be pleased if the Council would come to some arrange- 
ment with the owuers of such property. T also desired to obtain 
permission to fix their bracket lamps to the walls of private houses as 
the gas lamps were fixed at present. 

Acton.—At the last meeting of the District Council a letter was 
read from Messrs. Frank Suter and Oo., of Berners-street, W., offering 
to provide and carry on a complete electric lighting installation for 
Acton. The conditions are that. the cost of building works and install- 
ing plant should be borne by the Couucil, who should also lease а 
suitable site to the contractors. The latter would carry on the uuder- 
taking on behalf of the Council, any profit earned gfter providing for 
interest and sinking fund to be equally divided between the con- 
tractors and the Oounocil, any loss iucurred to be paid by the 
contractors, but to be refunded to them with interest at the rate of 
5 per cent. per annum out of апу profits which might be subsequently 
earned. The Council are given the option of taking over the under- 
taking at any time, provided one year's notice be given ; and the firm 
offer to tee to the Council the whole of the interest and sinking 
fund of the capital and the whoie of апу loss which may be incurred. 
The letter was ordered to lie on the table, the Couacil having decided 
to carry out its own installation. 

Allgemeine Elootricitaets-Gesellsochaft.—From the report for 
the vear ended June 30, 1908, we gather that 8 per cent. dividend 
has been paid, and the number of workmen employed augmented from 
14,897 to 18,278. The fac.ory in the Brunnenstrasse turned out 25 per 
cent. more dynamos and motors, not counting transformers, the 
figures rising from 16,283 to 21,850 items, representing 197,327 kw. 
and 268,100 h.p, against 155,927 kw. and 211,851 h.p. in 1901.2. 
The largest dynamo made in the year was of 6,000 h.p. Similar 
increases are recorded with regard to arc lamp’, meters, incandescent, 
and Nernst lamps. The cable works used 10,000 tons of copper ; other 
metals, 15,000 tons ; yarn and textile materials, 850 tons ; indiarubber 
and caoutchouc, 200 tons; and insulating materia), 900 tons. Моге 
.important installations for light and power laid down, or in course of 
erection, included 50 for local authorities, 28 for ships, 50 for mines, 
eto., 25 for factories, and 10 for theatres ; also three for harbours—:.e., 
Cape Town, Barcelons, and St. Petersburg. Forty other contracts, 


with an aggregate of 67,510 h.p. and a length of 475 miles of cablee, 
are in hand. | 


St. Marylebone.—Last night it was asked that a return be 
presented to the Council showing (1) the total cost of obtaining the 
Act of Parliament authorising the Borough Oouncil to negotiate for 
the purchase of the Metropolitan Electric Supply Oompany’s St. 
Marylebone undertaking. 15 The éntire cost of the arbitration, 
specifying (a) the amount paid to the arbitrator ; (b) counsel engaged, 
and fees paid to each ; (c) professional witnesses engaged, and fees paid 
to each ; (d) psyment to solicitore, and general charges; (е) amount 
paid to electric company for their costs in the arbitration. (3) Oosts 
incurred (a) by the Borough Council; (ö) by the Metropolitan Oom- 

ny as taxed in the action for Vari performance before Mr. Justice 

uckley, stating if the Borough Council had to pay costs of both 
parties ; (c) amount to be psid to the company for works executed 
since the appointed day for taking over the concern. (4) Amount of 
counsel’s fees for opinions and consultations and other fees and expenss 
paid от to be paid by the Borough Council up to the end of October, 
1903. (5) Total amount paid by the Borough Council or to be paid 
(including salaries, which are to be specified) to the end of October, 
1908, iu connection with and in consequence of having obtained the 
abortive Act of Parliament, (6) From what fund all these expenses 
are paid. 

Derby.— Mr. W. О. E. Meade King, M. I. O. E., has held an enquiry 
into an application for sanction to borrow £535,400 for extensions of 
their electricity generating plant and mains, and the provis‘on of gene- 
rating plant for supplying power to the proposed Corporation electric 
tramways. The Town Olerk said the loan was required for the exten- 
sion of the electricity works of the borough, and this had become 
necessary owing to the gcowth of the demand for electricity for general 
purposes, power as well as light, and also in part forthe purposeof making 
provision forthe generation oftheenergy required for the proposed electric 
tramways. These tramways had just been commenced, Mr. T. P. Wims- 
hurst explained the scheme in detail, and said the area of the particular 
piece.of land шт for the battery-house was about 400 yards, and 
the total area of the land acquired for the baths was about 1,400. He 
proceeded to state that in the present generating station they had 
about 4,000 h.p., and up to last March there were 87,000 8-с. 
lamps or their equivalent connected with the station. At the 

resent time the number of lamps connected was about 100,000. 

he total capacity of the present plant was equivalent to 
about 110,000 8 c.p., and there was a spare set of machinery for 
emergency. They proposed to put in a 500-h.p. dynamo for traction 
and a battery, a 500-h. p. dynamo and another battery for lighting and 
general purposes, aud а 500-h.p. dynamo for reserve for either system. 
The present spare machine would be brought into use. They were 
proposing to convert the middle of the town from the alternating to 
the direct current, and the present system would have no electrical 
conneotion with either the tramway or the new lighting extensions, 
When they had the new plant their total power with reserve would be 
equivalent to 160,000 8-c.p. lamps. In March, 1901, they had 
46,000 8.с p. lamps connected; on March 31, 1902, 75,972; on 
March 31, 1903, 87,502; and at the present time 100,000. 
The proposed plant would probably be working at ite full capicity 
at the end of two years. The present system of lighting had been 
sanctioned by the Board of Trade, and application had been made 
for sanction to change the alternating system to the direct three-wire 
system of 600 volts. Nothing had been included in the present appli- 
cation for maios under the system not yet approved, but application 
would be made regarding these at a future time. The tramway scheme 
had been approved, and very little of the present work would be super- 
seded. They had a good gravel foundation for the battery-house. 
About £2 000 of the loan had been anticipated in boilers, foundations, 
etc.; the boilers were very necessary, and they could not have gone 
over the winter without them. 


National Cycle and Motor Show.—This exhibition, now open 
at the Orystal Palace, shows great progress both in quantity as well : 
as in quality of exhibitors, There are over 100 of the best firms in the 
trade represented, and the secre (Mr. Frank Peach) has prepared 
an artistic catalogue with a plan, which serves as an efficient guide to 
the whole. Light motors form the predominant feature this year. 
Amongst the novelties we note а model illustrating the original 
Buckley patent open-sided electric motor wheel for cycles and light 
cars, temporarily driven with electric motor in centre exhibited by the 
Buckley Patent Motor Wheel and Oarriage Company, 197, Loudon- 
road, Sheffield, who also show their motor cycles in connection with 
trailers and governess cats, the advantage being that the person 
driving is comfortably seated in the latter insteud of on a saddle, 
We are informed that this machine will shortly be put on the market 
with an electric 2-h.p. motor in the wheel, driven by accumulators 
placed on the light car, the body of which will be widened 
syveral inches so as to accommodate two adults in comfort. The 
Booth Motor Syndicate, Limited, 19, Grand- parade, Putuey, show 
various types of motor cycles, fitted with a Bassee Michel trembler coil 
and two accumulators, with two-way switches, in a special case, apart 
from the petrol tank, and placed immediately behind the engine, Less 
than 1ft. of wire is to be seen on the machine, practically all the wiring 
being in the accumulator box. Messrs. J Lacoste and Oo., 1764, 
Shaftesbury-avenue, London, E C., show: (1) An inside wipe contact 
breaker for motor cycles, the contact beiog made at the firing point 
between a steel roller and a tempered steel block let into a fibre ring. 
The whole is enclosed in а gunme'al casing. made dust-proof and oil- 
containing, thus eliminating practically all friction. This contact 
breaker is absolutely self-adjusting, the roller being pressed outwards 
by means of a spring. (2) An ordinary pattern wipe contact breaker, 
made with a hammer-shaped blade pressing on a fibre cam, with brass 
contact piece let in. Its great point is its extreme simplicity and neat- 
ness. It is about the size of an ordinary watch, its thickness being 


well under jin. (5) Ignition controllers for testing the firing iu each 
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gylinder separately. They are fitted with push buttons, numbered 
in consonance with the cylinders, so that by depressing any one 
button the corresponding cylinder is cut out. If three are depressed 
(in the case of a four-cylinder car), then the remaining cylinder 
must be sparking if the engine continues to run. When the engine 
is at rest there is a separate row of buttons to adjust the tremblers. 
The Woodcote ra eaten and Motor Works, Stafford-road, Walling- 
ton, Surrey, exhibit current-saving coils, accumulators, charging 
boards, charging batteries, inspection lamps, and accessories. There is 
also a new speed-gear by the Variable Gears, Limited, 50, Coldharbour- 
lane, Camberwell, S E., which is applicable to pedal and motor cycles 
and motorcars. This is not an interchangeable gear with a number of 
: fixed speeds, but is a true variant with a definite drive, capable of 
being set to any point between the highest and lowest speeds. The 
alteration of the speed can be effected without releasing the drive, and 
consequently should not occasion jars or shocks in setting the gear to 
алу speed. Messers. Н. W. Cocks and Co., 143, Kew-road, Richmond, 
Surrey, show their accumulators for ignition, made in celluloid, 
ebonite, and polished teak or walnut cases. All the batteries have 
the plates well raised from the bottom of cell, and are fitted with 
non-short-circuiting separators. The accumulators are sealed with 
composition, and .a special acid-proof cement is used, for which it is 
claimed that it neither cracks nor allows acid to creep to the terminals. 
The exhibit of Longstreth’s, Limited, 427a, Strand, London, W.O., 
includes lithanode high-rate discharge batteries, electric lighting or 
traction sete, hand lamps, ignition batteries for motors, etc. Messrs. 
Oharles Peacock and 2 „ 35, Olerkenwell-road, E. O., have 8 
accumulators for 10, 20, and 40 ampere-hours; also traction batteries 
with special guaranteed acid non-splash vents ; also pocket ammeters, 
voltmeters, and pole-finders, small switchboard instruments, new 
battery sparking plugs, and speed indicators for car, showing total 
mileage, miles per hour, and the maximum speed attained during the 
last 110 yards, Amongst the motorcars a four-scated coupé by the 
Duryea Company, Coventry, attracted much attention, it being a 
departure from the conventional models, which still too closely resemble 
carriages with the pole cut off. 


ё 


PROVISIONAL PATENTS, 1908. 


Nov. 16. 


Improvements in or relating to electro-mechanical 
automatic switches for surface contacts for electric 
tramways and railways, also applicable tor automatic 
signalling on railways and tramways, and for other 
similar purposes. Matthew George Waggott, 104, Cole- 
more-row, Birmingham. 

Improvements in the oleotro.deposition of zino. Sherard 
Cowper-Coles and Co., Limited, and Sherard Cowper-Coles, 
82, Victoria-street, Westminster, London. 

Improvements in or relating to  olectrical clocks. 
Frederick Augustus Ohandler and Bahne Bonniksen, 18, 
Hertford-street, Coventry. 

Improvements in connection with electrolytic cells. 
Arthur Geoffrey Haddock, 55, Ohancery-lane, London. 

. Improvements in electric lamps and methods of 
making tho same. Charles Proteus Steinmetz, 83, Cannon- 
street, London. (Date applied for under Patents Act, 1901, 
Nov. 17, 1902, being date of application in United States.) 
(Complete specification.) 

Improvements in and relating to apparatus for 
utilising electrical energy in igniting, heating, and 
lighting, or such like uses. James Isaac Ayer, 55, 
Ohancery-lane, London. (Complete specification.) 

Improvements in and relating to engaging devices 
and magnetic lifting contrivances for cranes and 
other lifting devioos. Wolfgang Reuter, 55, Оһапсегу- 
lane, London. (Complete specification.) 

Nov. 17. 

Improvements in or relating to electric ignition 
apparatus for internal-combustion motors and the 
like. Edmund Woodward Lewis and the Daimler Motor 
Company, Limited, 18, Hertford-streat, Ooventry. 

25012. Improvements in systems of electrical regulation. 

Abraham Sandford Adler, 28, New Bridge-street, London. 

(Complete specification. ) 


24847. 


94848. 


24912. 


34914. 


25016, Improvements in electrical storage batteries. Thomas 
Edward Cornwell, 5, Fenchurch-street, London. 
25020, Improvements in or relating to means for auto- 


matically governing electric motors, especially 
applicable for breaking or reducing the current in 
electric motor vehicles when a given speed of such 
vehicle is exceeded. Francis Malger Staunton, Birkbeck 
Bank-chambers, Southampton - buildings, Ohancery - lane, 
London. 

25022. Improvements in couplings for electrical conduits. 
Adnah McMurtrie, 55, Chancery-lane, London. (Date 
applied for under Patents Act, 1901, Nov. 21, 1902, being 
date of application in United States) (Complete specifica- 
tion.) 

Improved adjustable electric light pendants or 
fittings. Montague Herbert Galsworthy and the London 
Electrical Fittings Oompavy, Limited, Roberts Works, 
Roberts - mews, Hempstead - road, London. (Complete 
specification. ) 


25028. 


25026, Improvements in magnetic tachometers. Arthur P. 
Warner and Charles H. Warner, 45, Southampton-buildings, 
Chancery-lane, London. (Complete specification.) 

$5047. Improvements in brackets for telegraph and like 
posts. Arthur George Bloxam, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Joseph 
Goffin, Belgium.) 

Improvements in electric lighting and power systems. 
George Gamble Milne, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification. ) 

Improvements in olectrical demand ог rebate 
indicators. George William Lewis Oase aud the Reason 
Manufacturing Compauy, Limited, Norfolk House, Norfolk. 
street, Strand, London. 


Nov. 18. 


Improved meth and devices for preventing inter- 
ference in wireless telegraphy and the like. John 
Gardner, 51, Deansgate-arcade, Manchester. 

Improvements in and in the manufacturo of terminal 
fittings for olectric cables. James Samuel Foley, 24, 
Temple-row, Birmingham. 

Electric tramcar trolley pole attachments. James 
Henry Airey, 195, High-street West, Sunderland. 

Improvements in or relating to coin-freed electric 
meters. James Allan, Birkbeck Bauk-chambers, South- 
ampton-buildinge, Chancery-lane, London. 

Improvements in electric arc lamps. Joseph Barbe 
Fournier, 178, Fleet-street, London. (Complete specification. ) 

Improvements lin telephone exchange systems. 
William Aitken, Milton-road, Edge-lane, Liverpool. 

Improvements in or relating to oleotrolytio cells. 
Eigar Arthur Ashcroft, 111, Hatton-garden, London. 

Improvoments in or relating to plates for electric 
storage batteries. Ejgar Arthur Ashcroft, 111, Hatton- 
garden, London. 

Improvements in controllers for olectric motors. 
George Laird and John Percival Todd, Westinghouse- 
building, Norfolk-street, Strand, London. 

Improved magnetic ignition device for explosion 
engines. Gottlob Honold, 322, High Holborn, London. 
(Complete specification. ) 

Improvements in or relating to aro lamps. Léon Cibié, 
322, High Holborn, London. 

Improvements in the electrolytic refining of copper. 
The Metals Corporation, Limited, and Sherard Cowper-Oolea, 
70, Chancery-lane, London. 


Nov. 19. 

Improvements in electric switching devices. Matthew 
Henry Barber and George Harold Larmuth, 3, Brown-street, 
Market-street, Manchester. 

Improvements in dynamo-electric machines and 
motors. Wilfrid Robert Vernet Marshall, 121, West George» 
street, Glasgow. 

25222. Protective device for olectric circuits. Harry Hay 
Hornsby and Edward William Anger, jun., 65, Chanoery- 
lane, London. (Complete specification.) 

25298. An improved form of electric fuse head and method 
of manufacturing same. Leonard Percy Asbury, Summer- 
hill, Pickford-road, Bexleyheath, Kent. 

Improvements in apparatus for commuting electric 
currents passing through combined arc lamp and 
incandescent lamp circuits, Campbell Smart, 65, 
Chancery-lane, London. 

A novel electric lamp. William Phillips Thompson, 322, 
High Holborn, London. (Ernest Léon Frenot, France.) 

New or improved electric lighting system. William 
Philips Thompson, 322, High Holborn, London. (Ernest 
Léon Frenot, France.) 

Improvements in electric sparking devioos for internal. 
combustion motors. Laurence Hugh Strain, 46, Lincoln’s- 
inn-fields, London. 

25284. A new or improved support for electric cables. 
Ethelbert Thomas Ruthven-Murray, Norfolk House, Norfolk- 
street, Strand, London. 

Nov. 20. 

Improvements in or connected with electrical 
resistances. Percy Macaulay Ashworth Matthews and 
Henry Philip Hoghton, 17, St. Ann’s-square, Manchester. 

Improvements in oontact.breaking devices for the 
electric ignition apparatus of gas, petrol, and the 
like engines. Laurence William Huber and George Barker 
Mercer, 34, Oastle-street, Liverpool. 

25343. A new self-testing electric sparking plug for motors— 
viz., “destderation plug.” Emanuel Myer Goldburgh, 
6, Disraeli-road, Forest Gate, London. 

New or improved radiator or reflector applicable to 
incandescent electric or other lights or lamps when 
arranged as letters and signs for advertising 

. purposes, or when used for lighting. John Alíred 
Stevens, 114A, Ohancery-lane, London. 

Improvements in signalling keys. John Ambrose Fleming 
and Marconi'a Wireless Telegraph Company, Limited, 24, 
Southampton-buildings, Ohancery-lane, London. : 


25074. 


25087. 
25098. 


25110. 


25114. 


2512. 
25127. 
25138. 


25133. 
25146. 
25150. 


25153. 


25162. 


25189. 


25197. 


25235. 
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25381. Improvements in circuit breakers and  olosers | 12377. Process and apparatus for the production of metals 
of the alkali group by electrolysis. Ashcroft. 


especially suitable for the transmitting instruments 
used in wireless telegraphy.  Marconi's Wireless Tele- 
graph Company, Limited, and Andrew Gray, 24, South. 
ampton-buildings, Chancery-lane, London. 

25383. Improvements in the transmitting instruments for 
wireless telegraphy. John Ambrose Fleming and Marconi's 
Wireless Telegraph оправу, Limited, 24, Southampton- 
buildings, Chancery-lane, London. 

25386. Improvements in electro-magnetic tremblers. Bar- 
thélémy Becker, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

25389. Improvements in magneto-clectric induction apparatus. 
Arthur George Bloxam, Birkbeck Bank-chambers, South- 
ampton-bnildings, Ohancery-lane, London. (Alfred Schoeller, 
Germany) (Complete specification.) 

Nov, 21. 

$5151. Improvements relating to arc lamps. Herbert John 
Haddan, 18, Buckingham-street, Strand, London. (The firm 
ins as Samuel Zielenziger, Germany). (Complete specifica- 

on. 

25161. Improvements in apparatus used in wireless tele- 
graphy. Marconi’s Wireless Telegraph Company, Limited, 


Charleg Samuel Franklin, Henry Ashley Madge, and Edgar 


Berry, 24, Southampton-buildings, Chancery-lane, London. 

25462. Improvements in transmitting instruments for wireless 
telegraphy. Marconis Wireless Telegraph Company, 
Limited, and Robert Grenville Kindersley, 24, Southampton- 
buildings, Obancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 10, 1908. 


' 1902, 

$2732. Electric switches, Zani. 

23066. Systems of olectrio lighting. Leitner. 

25149. 5 for distributing alternating currents, 

тту. 

25532. Boosters for charging and discharging storage batteries 
and rogulating the pressure of the bus bars. Crompton 
and Oo., Limited, and MacIntosh. 

26040. Systems of electric motor control Carolan. (General 
Electric Company.) 

26764. Regulating electric generators. Leitner and Lucas, 

27301. Method of amplifying electromagnetic signal waves. 
Lake. (Stone.) 

27760. Magnetic core structures of electric apparatus 
especially applicable to reactance coils. Carolan. 
(General Electric Company. ) 

28509. Transmission without wires of electromagnetic signals. 
Lake, (Stone.) 

28515. Wireless electric telegraph systems. Lake. (Stone.) 

28521. Electric wireless telegraph systems. Lake. (Stone.) 

28549. Wireless electric telegraph systems. Lake. (Stone.) 

28550. Electric wireless telegraph systems. Lake. (Stone.) 

28551. Conductors or oscillators for use in clectrical wire- 
less telegraphy. Lake. (Stone.) 

1903. _ ; 
415. Negative olectrodes for secondary batteries, Roderbourg. 


Electric lighting of railway trains, Pieper and L'Hoest. 

. Electric aro lamps. British Thomson-Houston Company, 
Limited, and Murphy. | 

Thumb-pieces for electrical switehes. Carolan. (General 
Electric Company.) 

Electric switches. Oarolan. 

Hangers for overhead electric conductors. 
(General Electric Company.) 

Electrico fuses or out-outs. Carolan. 
Company.) 

Electrie switches and method of making the samo. 
Oarolan. (General Electric Company.) 

1062, Electric arc lamps. Carolan. (General Electric Company.) 

1065, Electric couplings or connectors. Carolan. (General 
Electric Company.) 

Combined electric switches and cut-outs. 
(General Electric Company.) 

Conductor connections on third -rail or like electric 
railways. Carolan. (General Electric Company.) 

Manufacture of electric cables. W. T. Henley's Tele- 
graph Works, Limited, and Pfiffaer. j 

Method of apparatus for electric ignition for internal- 
combustion engines and the like, Head. 

Third rail insulators of electrical railways.  Bullers, 
Limited, and Chambers. 

Electrico controlling apparatus for lifts and the like. 
Hein and Möller-Holst. 

Electromatic agitating instrument for vibratory mas- 
sage. Müller. (Date applied for under International Oon- 
vention, Feb. 22, 1902 ) : 

Ozonisers of low frequency adapted to be connected 
direotly to а dynamo. Otto. 


(General Electric Company.) 
Carolan. 


(General Electric 


1061. 


1066, Carolan, 


1069. 
1155. 
1157. 
1830, 
3281. 


4163. 


11129. 


15600. Voltaic batteries. Gladstone. 
International Convention, Dec. 17, 1962.) 


18323. Machiue for making battery grids. Coster and Smith 


Storage Battery Company. 
18867. Telegraph apparatus. 
plex) (Systeme E. Mercadier.) 
19250. Telephone receiver holders. Briggs. 
under International Convention, Sept. 6, 1 


19520, Systems for controlling alternating-current motors. 
(Date applied for under International Convention, 


Scott. 
Sept. 13, 1902.) 


19748. Means for protecting the terminals of olectrical 
apparatus and ensuring good electrical contact. 


Peto. 


19801. Electrochemically deposited jacket for explosion 
Baylay and Tritton. 


engines and the like. 


20019. Electric cable terminal. Ballard and Howard. 


22101. Coupling apparatus for tapping electric circuit wires. 
(Date applied for under International Convention, 


Daniels. 
Jan. 2, 1903.) 
22432. Electrical celling fittings. 


engines 
Halske Actiengesellschaft. ) 


22573. Safety 
gesellschaft.) 


Dorman and Smith. 


22572, Method of and means for working eleotrioal winding 
Siemens Bros. and Oo., Limited. (Siemens und 


(Date applied for under 


Imray (Soc. des Telegraphes Multi- 
Cols applied for 


fase device for electrical installations. 
Siemens Bros. aud Co., Limited. (Siemens und Halske Actien-. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. сасе 
Commercial and Industrial.— £ 


Alliance Electrical Co., 3 per оеп. Cum. Pref., Nos. 1-70,000 1 . 


Aron Electricity Meter ро, Pref. Shares, 1-126,000 1 .. 
British Insulated and Helsby Cables, Ord., 1-100,000...... 5 
6 per cent. Cum. Pref., 1-100,000 ................ б 
Az per cent. Mortgage Debentures .............. 100 
British Thomson-Houston Co., 44 per cent. lst Mort. Deb. 
ТОСЕ, Вей... еее ене А vei hess arenes 100 
British Westinghouse Elec. and Manur.,6 per cent. Pref., 
275,001-375,000 ........ oath E sued EYES RESO E n É 5 
——— 4 per cent. Mortgage Debenture Stock „.. 100 
Brush Electrical eering, » Nos. 1-106,751.... 2 
— Non. Oum., 6 per cent. Pref. .................... a 
— — 44 per cent. lst Debenture Stock ................ 100 
— Ab cent. 2nd Debenture Stock ................ 100 
Oallender’s Cable, Debentures ............................ 100 
— Ordinary iier sostenere era esoeocstekeksuocna 5 
——— per cont. Prei . 8 
Orompton and (obo е о ‚вв 8 
— D cont. Debentures ,......................... 100 
Edison and Swan United, A" Shares, 1-99,261 .......... $ 
— t A" Shares, 01-017,139 ........ 5 
— per cent, Debentures .................. 0 „% „„ 100 
4 per cent. Deb. Stock, Red. .................... 100 
Electric Construction, Limited, Nos. 1 to 112,100......... . 2 
7 per cent, Cumulative Pref. .................... a 


General Electric Company (1900), 5 cent, Cum. Pref. .. 

W. I. I y Tel eis Deb. ern. ve ws 

T. ey's Telegraph Works, Ordinary 

44 per cent. Ргеѓќегепое.......................... 
t. Debentures 


Parker, Thos., Limited, apnd 
Telegraph Construction and ntenance ................ 
— — § per cent. Bonds 
Eleetrie Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 


e.» 9060009006 €9 0 4.09 0009000025209 ese 


——— 44 per cent. Deb. Stk. Certs., Red. and Conv. .... 100 
Bournemouth and Poole, Ordinary ...................... 10 
— 44 per cent. Cum. Pref., 7,501-15,000 ............ 10 
—— 6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 
еы 44 ber cent. Debenture Stock, Red, эе ө se eh wees 100 
Bromley (Kent) Electric Light and Power Co., 44 per cent. 
lst Debenture Stock, Rede... . 100 
Brompton and Kensington, Ordinary .................... 
7 cent. Preference .......................... 
Calcutta Electric Su Corp., Ordinary, Nos. 1-40,000.... 6 


Nos, 20,001-50,000 .............................. 
Cambridge Electric Supply Company, Ltd., £10 Ота. .... 8 


€— U 7 5 еове 6 
Central Electric Supply, Ld., 4 per cent. Guar Deb. Stock 100 
Charing Cross and Strand, Nos. 1-70,000  ................ 6 

— 4 cent. Cum. Pref. ........................ 6 

“City Undertaking,” 44 p.c. Cum. Pret., 1-40,000 5 
4 per cent. Debenture Stock, Red. (Prov. Certa.).. 100 
Chelsea Electricity Supply .............................- § 
4 cent. Debent uren 100 
City of London, Ordinar / 10 

——— 6 per cent. Cumulative Pref. .................... 10 

—— 5 per cent, Debenture Stock .................... 100 

seres per cent. 2nd Deb. Stk, Prov. Certa. (all pd.) .. 100 
County of London and Brush Provincial, Ordinary........ 10 

——— per cent. f ·˙m ̃ Ä 

——— 44 per cent. Debentures Prov. Certe, All Rd. 100 
Edmundsons’ Electricity Corporation, Ordinary, 1-50,000.. 5 
6 per cent, Cum. Pref. .......................... § 
— рег cent. First Mort. Deb..................... 100 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm. Pl., 1-30, 000 5 
5 per cent. Debenture Stock, Red, .............. 100 
Folkestone Electric Supply Ltd., Nos. 1-10, Oo 5 
per oent. t Deb Stock, Red. .............. Кр 


Hove Electric Lighting, Limited, Ord., 1-15,000°.......... 
Kensington & Knightsbridge Elec. Lt., Ltd., Ord., 1-21,000 6 
— percent. Debenture Stock Red 100 


1 ез 8.9 os ог 99 ње aD 


Et 1111: 11111111 : :::: 


лла з 111111: 


бїзгє: 


Last price 
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Name, 


"e Last price. Name. Eon a Last price 
5 5 £ 2 

Kensington ;nd Knightsbridge and Notting Hill ........ 100 .. 101-104 British Electric Traction, О: 1-500,000 & 60,001-90,000.. 10 . 114-12 

Kidderminster and Blat. Elec. Ион A ап Traction. Pref. 10 ue 93-104 6 per cent. Om. Pl., 30 001-60, 000 ооов овог „%%% „ „„ ее oo ihi 

London Rlectrio, Ordinary ............ 35 1124 5 per cent. FFV 00 .. 120-125 

6 per cent. Рге!................................ 5 . 5-54 Buenos Ayres and Belgrano Trani, Ord., 1-100,000........ 5 .. -26 
4 per cent. lst Mortgage '"Debenture Stock, Red... 100 98-101 —— “А” 6 per cent. Cm. РЇ 1-40,000 buie азе oO its 3 
Metropolitan, Ordinary... . 4 enr 10 17-18 ““В''б per cent. Cm. Pt., 1-27,500 .............. 6 .. “ы 
t per cent. First Mortgags Debenture Stock .... 100 .. 110-114 5 per cent. Deb. Stock, Red. ...... CC 100 .. 106-109 
per cent. Mortgage Debentyre, Red. ..... 2»... 100 .. 96 99 Prov. Cert., all paid ............................ 100 .. 98-101 
Newoastle-üpon-Tyne Electro Supply, Ordinary > e .. 28-101 Cape Electric Tramways, Nos. rer 000.................. 1. 142 
Preference.. оен ее vase eters sS. 4 a 100-103 City of Birmingham Tramways, 5 рог cent. Cum. Pref..... 10 .. 
Notting Hill Electric 1 ting FFC . 124-133 4 per cent. lst Mortgage Deb., 1-5,000 (1917) .... 100 98-101 
4 per cent. Fi Mort. Debs., 2 1-500 (Bog. ). NA -10 Colombo Electric Tramways and Lighting, b per cent. lst А 
Oxford Electric, Ordinary, 1-96 and 407-14,510 ...... : €? Mortgage Debenture Stock, Red. ................... 100 .. 100103 
4 per cent. Debenture Stock ............. 100 88-101 Oork Electric Tramways and Lighting Co., Ош КОЛО? 10 .. 13-14 
Royal Electrical e ond of Montreal, 44 per cent. First 5 per cent. Cum. Pref. .......................... 10 .. 12-18 
Shares Mortgage Debentures . . 10 .. 95-102 Debent ure . 100 .. 96-99 
gmithfield Markets Electric Вар ly Ltd., Ora. 1. 14000 5 .. 3- Dublin United Ы (1896), Ord., Nos. 1-60, 000 ...... 10 .. 12-15 
т с por оа cent. Debenture Pook p $s 24.32 A per cont те (К os, within 1460000 `.. errr 0 js ро 
. Jou ndon, Ordinary ...........- e rrr tttm . sie . per cen о ebs., 1- 893 ES -97 

46. James's and Pall Pall Mall, Ordinary, 101-90, 080 .......... 5 14-15 Laperial Tramways Ordinary.. %) мош . . A. 22. 

7 per cent. Pref. e —— ————— 72" 6 per cent. Cum. кен seven 5 . all Min) 
zie ар 18 „% a ore i ds NA s {Thanet leote Tram 8toc TS 8 100 .. 112-11. 
rban Electric Supply Oo., nary, 8-50,007 ........... T sleo anet Elec ашта ап htin; r cent, 

р per pats ulative Preference, 50, ee 000 5 .. 4-54 Cum. Pref., Nos. 30 60,000 «. å Lig statins g ' S рег oent . 32 

5 Ordinary emos se 6 „ 114-12 4 per cent. ту ун A Stock gg... 100 .. %2- 
f B percent. Oum. Pref., 110,101-138,251 .......... 5 .. 6- Kidderminster and District Lighting and Traction, Pref... 5 .. 54 

London саа ук 0 1 Stack. Some Pref. ecc ов oe + 10 ewe 10 11 
"S т cent. ls .Db.Stock, Red .. .......... 00 .. 1 i 
Electrie Railways.— Metzopolit n Electric Tram. į Deterred 000 r. 1.314,16 .1 7. 516516 
К per cent. Cum, Pref.,500,001-814,016..  ...... | &-1 
кел Вар 1 ff t. 10% — 9:9, ner General Traction, Ordinary «ee a NE doi 
deferred ...................... 100 .. 99-102 5 Per сш. Cnm. Pref Debentures, 1-1,713 (Кера). im — uu 
— — dd o. Deb. ‘Stock (Prov. Sori  Certa., fully paid).. 100 .. 115.178 ‚1 са : 

City and Pe, London, Consolidated Ordinary .......... 100 -. 50-52 NE ао eu P o EE EB EUR 
J por oent, Pet. Stock f . .. .. Joo zo 127133 | Perth leo Tramways (W. A.) 6 por cont, i Mort, Deb. Їй. 100 7. 100108 
— ээ | » 5 dMWddMMͥ◻l‚◻◻ . 100 — 125-128 Potteries Electric Trac lon, Beek, 1. 500 69550 0 e 84-94 

" 85 | 1 C 100 .. 120-125 ово рач кешт Block F id — ihi 

Liverpool Overhead, 8 per oent. Pref. sessi — = 2515 | south Lancashire Electrio Traction and Power Gompany— ^ 

5 Mortgage Debentures, Red., 1-1,700 ee — P 1 104 SIOL Id 6 par cci: J оу ин ее 1 
Waterloo and City, Ordinary = e se os =e а m - 91-94 £ per cen ӨРӨП0Ө.................. 1 1 
— 2528, 093 44 per cent. Debent ure Stock .....,. 100 Do, -. — 100p.0. 
Tramways.— 
Electric у А - Telephones.— 
Arge -260,007 econ ° „662 2 6 6 „„ ое oe 4 

Anglo- 8 6 per cent. Debenture Stock, i888 100 vs 125-150 National Telephone, Preferred . 66 „% „% % % % њо оосо соор OBOE Ee 100 =e 101-103 

Blackpool and Fleetwood Тташгоай................... ... 10 .. 134-144 Deferred Stock — Á—— аз жасак. L00 uso 19-81 

Brisbane Tramway Invest. Lim. Ord., 1-75,000 „ %% % % „„ „%%„%ꝙ 8 ee (м 6 per cent. Cum. First Pref. ee sneeeereseneeeae oe 10 еә 15-14 
—— 5 рег cent. Cum. Pref. ‚ Nos. 1- 1-7 75,000 ооосооато ве 5 ee 34-4 ——— 6 per cent. Cum. Second Pref. ee оооеоооо оо ве * 10 о 13-14 

per cent. Deb. Stk., Red., Peep Certs. all pd. 100 .. 58-1 —— 5 per cent. Non. Cum. Third Pre. . Б ы 5 

British Atish Columbia Electric Railway Co., Ord., Nos. 1-20, 100 oe 80-85 —À У per cent. Deb. 8 Stock, о өз OO OO ез оа «5 оо во OO њо 100 oo 97 

Non.Cum. 5 per cent. Pref. Nos. 25,001-58,600 .. 100 .. 93-96 $ per cent. Deb. Stock, Red. .... l = 102-104 
iz per cent. 1st Mt. Debs., Nos. 1-6,250, of £40 each 40 .. 102-104 p.6 | lente! Telanhone and Hiectric Comoany -—.----- 1 13/16-15/16 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Miles of 

Traffic Returns for Increase or Accounts for past year. | 
week decrease. | E i 4 r4 EX 4 Cost 
Line — - | Receipts рег | — 
| » Current | Total | Passengers | Car miles | Pas- | Car | Mile of | mile 

| Ending 1905. 1908. | Week. year. 1905. | 10904 | Banding receipts carried. run. \s’nger mile. track. 

MADE а 1| F 925 i |+ 2 2 194 | 171 M f ) э 3 31 P 099,715 | 794,641 m Im EA | Е 

APT TITLE Nov.2 1,0: 8 + 238 + 5,267 Мау 5] 57 2,099, t, 98 | , | 

poo n arie n „„ 170 161+ 4|+ 52| 8 | 6 | Sept.25 12505 | 2,979,276 | 290,099 |100 |1034| 1,560 | 47 

Birmingham Tramways ........ „ 21| 4877 | 4,635 | + 242| + 9,479 64 64 — = — | — MCN — — 

Blaokburn Corporation ........| „ 20| 731 718 |+ 15| + 865 | 24 | 24 |March 250 40,964 | 7.234,106 | 826,558 | 1:36 |1187 | 1,705 | 7°44 

Blackpool Corporation. 5.9 300 | 285 |+ 15|- 203 174| 16; „ 51211168 | 6,169,121 | 784,445 | 152 | 108 — — 

Blackpool-Fleetwood Tramways „ 21 186 185 |+ 1|-— 11C | 164 165 Dec. 31 30,925 | 2,049,677 584,989 | 362 | 12-68 | 1,932 | 699 

Bolton Corporation ............ „ 22 1.637 | 1,462 | + 175 + 7,700 | 38 | 25 | March 51 85,704 | 17,761,605 | 1,896,247 |115 | 10°75| 3,430 | 587 

Bournemouth Corporation...... „ 18| 779 — — — 104 — - = = * | = — — — 

| | | 
BOD зо: „ 22| 3,353 | 3,077 |+ 276 415,277 41 | — | — = = . l.—l = — 

Brighton Corporation TEE RAS 751 | 649 |+ 102 + 6,414 66 1 = aM Me 10,432,508 | 1,031,928 | 1:00 |10710) а: 

Bristol Tramways Company . „ 20| 4,303 4,057 | + 266 — 514 514 Dec. 51 225,480 | 41,192,899 | 5,724,114 | 1:50 | 9°38) 4,348 — 

Burnley Corporation ......... is 2 751 656 |+ 99 — — — pow = | — | == — 4 — 

Burton Corpor-t ion „ 22 285 т" " 2 = = | e 4 um — 

Cardiff Corporation „% 2 1.769 996 | + 4355 +18 865 — — as s — * 8 — — — — 

Carlisle Tramways Company. 5,25 158 124 + 34) ＋ 721 = — s 6i — 2,216,585 520,129А | — — | — 

Central London Railway........ „ 21 7,138 7,255 | — 85 — 6,7194 6 — „ 91,567,225 | 45,505,110 | 1,276,971a 187 66 6a 59, 076 356a 

City and South London Railway „ 22 5,050 3,491 | - 461 - 8,65: 6| — x 51,165,005. 19,069, 519a. -- — | — — 

i | | | | 
. T. and L. Company ....| „ 19 391 555 — 37 — 3,382 Е — eran: а | а —|-—| == — 

Darwen Corporation. xe Hoa „ 20 28| M|- 3|- M| 7:25 March 3lg| 12,841 | 2,560,755 | 254,279 |125 1155 1.707 | 9°36 

Dover Corporation ............ d 158 151 | + {| + 9 5 — - c xal ap pes | у A у-— — 

Dublin & Lucar Electric paiid "EE C. 86 e0 | + 614 171 — Dec. 31| 5,796 364,796 | 102,087 5'81 | 15°62 | 359 768 

( T (^H | * 117 | | | | 
n $ rte arah pe 4 ы 8 | "225 pi T 2 | 46 | 46 | March 511126,121 | 24,553,133 | 3,429,356 |123 | 8:82| 2,741 | 506A 
Duodee City Tramways ........ 5. | 792 745 |+ 46 — 22 22 May 15| 35,874 9,084,522 752,814 | 0°93 |11:276| 1,630 — 

Fass Ham Corporation | oC | 588 9:8 | + 190 | + 6,935 | 10°75 | 7:52 | March 51 25,541 9,971,537 | 650,224 v'6l | 935| 2,557 — 

Farnworth U. D. O0. 5 18 153 14 + г | - P МВ VS ina - er 3 ze — — — 

Glasgow Corporation n 21 13.372 12.028 11.284 ＋ 5,288 124 101 May 319 655,5/ 23 | 177,179,549 |14,008,750 9:88 11°25 | 5,489 b| 740d 

Halifax Corporation............ , 18| 2,552 | 2,139 | + 215 + 5,55 504 | 27 = * EE . = — 43 — 

Huddersfield Corporation ...... » 4| 1,109 71 |+ 132 34 35 March 31| 56,651Һ| 9,758,215 | 1,218,539 | 14 11114 | 1,618 6'38 
Hull Corporation, E. 8.......... „ 21| 1,834 1614 | + 220| + 3 19 19 „ 31 87,707 21,065,999 | 2,218,696 |100 | 9°49) 5,003 | 507 
Ilkeston Corporation „ 18 124 = = an : : - м 1 te e. 
ldy Corporatio! овоо 9 о „ 18 147 — - — == Р 3 — = 
eir Corporation - Гг! PETIT e 1.992 1660 |+ 3 11,792 71 - March 25 262,656 57,239,779 5,775,651 11 | 10°91 | 5,28 2 
Liverpool Corporation „ 1410, 165 9.7 4. Qi --14.€81 10 95 Dec 31 y 04, 504 108.805.457 2 11,705,425 111 | 10°34) 5,000 6:88 
Liverpool Overhead Rallway.. » 221 1,098 1,4 + 104 + 2,515 154 154 June 30| 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — . 
Lowestoft Corporation ГІТ » 24 142 " = : | mx 1d = — 
Nelson C. yrporation CCCII AW - zy "Ж — c | — 
Newcastle-on-Tyne Corporation | ,, 21 3,447 | 2,89] 966 я L Marc! 150,554 5,474,122 | 3,579,119 | 108 | 1093) 4,175 | 617 
Portsmouth Corporation „ 21 1,319 | 1,047 1| + 4,14 9 Sel 17,651 9,168,1‹ 68,157 1°24 | 15°17) 1,645 | — 
Rochdale Corpor: Won вв - 2 117 2] ш ^ March 9,410 925,281 127, 456 1°38 | 10°27 — 766, 
Rotherbam Corporation  ......| ,, 19 1353 — - — | = 
Salford Corporation.. „ 2 5,694 2 61 s Hs a | Y 2 F 
Sheffield Corporation .......... ч. 4,23 - , Mar. 257 U4 4,326,085 0:904 |10*428| 7,510 | 70 
Southampton C Jorporatšon . TP ii^ A8 854 841 ] 11 „ 9| до,о/8 9,069,022 192,814 | 0°946 |11°456) 3,760 | — 
Runde rli and Corporation .. 22| 1,05 7 2, 18:48 | 17°18 „ „51 59,950 | 15,987,121 | 1,270,957 | 105 |11%5 | 5,245 | 643 
Wall: XX uassdniRAénés | 1 10:5 „ 319 31,474 5,6 2 654,742 1:30 |11°55| 3,595 | 703 
« 106190405 maintenanoe of 1 eni my and proportion of profits paid to the tramway companies for term of unexpired lease. a Train mil 
b Fer mile of single track. 6 Inclade rail tram. d including depreciation. у Including one section of borse traction, g 1905 АНАН. ааа figures, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address. 
BY ROBERT KAYE GRAY, PRESIDENT. 
(Concluded from page 723.) 


It remains to consider what is, perhaps, the most 
remarkable feature in recent electrical progress — the 
development of the electric tramway. The law relating 
to this branch of the subject is, unfortunately, still more 
unsatisfactory than that dealing with lighting and power, 
for the controlling Act is still the Tramways Act of 1870, 
which was passed before electrics traction was introduced, 
and was intended to deal simply with the ordinary horse 
tramway. The defects of that Act are too well known 
to require mention here; the objectionable veto given to 
the local authorities has once more been sufficient in 
itself to retard progress to an extraordinary degree. The 
fact that in the last few years electric tramways have 
developed so much in this country is not due to the 
existence of the Tramways Act, but principally to the 
fact that it was found possible to evade that Act to а con- 
siderable extent by promoting these concerns under the 
Light Railways Act, 1896—an Act which was really intended 
for another class of undertaking altogether. That Act has 
proved beneficial to a high degree, as it lowers the cost 
and simplifies the procedure when a tramway scheme is 
promoted ; but in the years during which it has been in 
operation various defects have been discovered, and attempts 
have from time to time been made to have them remedied. 
My predecessor, Mr. Swinburne, pointed out these defects 
to the President of the Board of Trade when our deputa- 
tion waited upon that Minister last year, and here, again, 
we were promised a measure to remedy them. A Bill was 
introduced this year, but it was unsatisfactory in the extreme, 
as it made no attempt to deal with the whole subject, but 
merely tinkered at one or two details, and we cannot 
regret, therefore, that it made no progress. The Board 
of Trade had previously appointed a committee to con- 
sider what amendments of the Act of 1896 were desirable, 
and as the President of the Board of Trade told our 
deputation that a report had been received from that 
committee, we naturally expected that the new Bill 
would deal comprehensively with the subject, but in this 
we have been disappointed. The old Tramways Act ought 
to be repealed and replaced by a measure suitable for 
modern needs. Under the Light Railways Act the powers 
of the Commissioners might with great advantage be 
extended. At present they are hampered by the feeling 
that, if not bound by the letter of the Tramways Act, they 
must, as far as possible, respect its spirit, and hence the 
absence of consents from local authorities has more weight 
than is proper. In cases where a light railway scheme is 
likely to compete with an existing railway company, the 
provision that the promoters must proceed by private Bill, 
and not by an enquiry before the Light Railway Com- 
missioners, also militates considerably against the use- 
fulness of the Light Railways Act by curtailing the powers 
of the Commissioners, and this restriction ought to receive 
attention in any amending measure. 

These are but a few of the numerous points in the 
present law which call for attention. The whole of our 
electrical legislation is in urgent need of reform, and, after 
во many promises have been made, it will be very regret- 
table if nothing is done to remove the existing defects. While 
the electric light and power undertakings have obtained but 
little legislation in their favour, it is a relief to see that Parlia- 
ment has granted railway companies certain advantages. By 
the Railways (Electrical Power) Act, which received the 
Royal assent on Aug. 14 last, existing railway companies, 
desiring to convert any of their lines to electric traction, 
are enabled to obtain sufficient powers for so doing by 
means of an order of the Board of. Trade. They may 
become interested in power companies, and may take 
from them electrical energy for the supply of their 
main or branch lines. In spite of the legal impediments 
referred to, it will be found on investigation that sub- 
stantial progress has been made in Great Britain in the 
utilisation of the electric current for both light and power 


which revel in more than one declared pressure. 


purposes Exclusive of traction motors, in March of this 
year, lamps and motors equivalent to over 14,000,000 8-c.p. 
lamps were connected to the mains of public electricity 
supply undertakings, the Metropolis being represented to 
the extent of about 5,000,000. There were about 300 
towns enjoying the advantage of an electricity supply, 
this number including, with two exceptions, all the 
towns whose population exceeds 100,000. The excep- 
tions were Tottenham and the Rhondda district, which did 
not seem anxious to be alongside of their 38 fellows. It 
appears that at this period, exclusive of power companies, 
the public supply stations had motors amounting to 
55,000 h.p. connected to their mains. Municipal under- 
takings own generating plant of a rated capacity of 
520,000 kw., and private undertakings are represented by 
160,000. In the Metropolis the companies are proprietors 
of about 100,000 kw., whereas the public bodies are respon- 
sible for approximately 28,000. The pre-eminence of the 
companies in London is due to the fact that they acted as 
the pioneers and were first in the field. The average rated 
capacity of a British station appears to be about 1,400 kw. 
It is to be remarked that, while in the provinces the 
average municipal station has a capacity of nearly three 
times that of a company station, in the Metropolis tha ratio 
is reversed. Again, the average metropolitan company has, 
approximately, 10 times the plant capacity of the average 
provincial company. | | 

It is interesting in this investigation to note that modern 
tendencies in tbis country are decidedly in favour of the 
direct-current system with a three-wire distribution. The 
number of direct-current undertakings increased from 139 
in 1901 to 214 in 1902 and 260 in 1903. For these three 
years the alternating-current stations numbered 67, 68, 
and 69 respectively. There are now established in Great 
Britain 13 two-phase and 5 three-phase stations, exclusive 
of power transmission stations. In 29 cases supply is 
given on two or even more systems. Many of the 
alternating-current stations have taken up the supply of 
direct current, others have added two-phase or three-phase 
supply to their single-phase service, or have changed over 
completely to one of these. The direct-current system 
appears to be in no immediate danger of superaession, 
in part owing to the raising of the voltage, and the 
consequent possible extension of the service area. The 
number of voltages in use is somewhat confusing, and 
presents to the Standarda Committee a difficult problem 
to solve. These voltages now amount to about 16, 
and out of 289 examples of pressures nearly one-third 
are declared at 230, more than one-sixth are given as 
220, while voltages of 240, 200, and 100 claim about 
one-eighth each. There are between 50 and 60 css 

e 
extent to which the change from one voltage to another has 
taken place may be judged from the fact that in 254 cases 
the pressure is upwards of 200 volts; 64 supply current 
both above and below 200, and there are only 29 whose 
supply is entirely under 200 volta. 

Although at the present moment the efficiency of carbon 
glow lamps and, in certain cases, of arc lamps is not so 
great at the higher voltages, yet it cannot be gainsaid that 
the change of voltage has been а beneficial one both for the 
supplier and the consumer. The supplier has benefited 
through a more profitable use of his current conductors ; 
tbis benefit has considerably more than outweighed the 
expenditure in other directions that the change entailed. 
In many cases one of the large expenditures must have 
been in the purchase ot storage batteries, for it appears 
that out of 330 stations no fewer than 240 use these 
batteries to a greater or less extent. The only drawback 
to the change would appear to exist in the case of small 
motors. Some remarks on the methods of charging for 
current could be made, but Ilimit myself to pointing out 
that the number of lighting undertakings in which the 
maximum demand system is employed alone is now 104, 
as compared with 114 in 1902, or, say, 514 per cent., 
instead of 40 per cent. of the totals of the respective years. 
The maximum demand system, in conjunction with one or 
more other systems, is used in 74 cases, as against 58 in 
1902, or, say, 224 per cent., as compared with 134 per cent. 
А simple uniform rate gives the corresponding figures of 
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70 and 63, representing 214 per cent, against 22 per cent. 
I regret I have not been able to collect information with 
regard to private installations in Great Britain which 
would prove sufficiently comprehensive. I bave therefore 
decided to leave this portion of the subject alone. There is 
still room for improvement in the carbon glow lamps. Iam 
given to understand that 16-c.p. lamps for 200 volts and 
upwards, with a life of 1,000 hours at an average con- 
sumption per candle of even four watts, can hardly be 
obtained as a commercial article. The production of the 
Nernst lamp seems to be improving, and its employment in 
a large number of towns for street-lighting, and in many 
private installations, will enable people to thoroughly 
appreciate its merits and utility. I find that the most 
recently introduced pattern gives three-quarters of a candle 
per watt when new. Nernst lamps are used by about 1,000 
supply companies in the United States, the Hartford 
(Connecticut) Company alone employing about 4,000. In 
many савез these lamps are maintained by the supply com- 
pany without extra charge, or at a nominal cost. The 
osmium lamp of Auer von Welsbach is well spoken of for 
low voltages in some quarters. Twenty-five to 30-volt 
lamps have been made which show little diminution in 
light-giving power after 800 to 1,000 hours burning. 
Apparently they absorb about 1:5 watts per candle, but are 
expensive to purchase. We shall doubtless hear more of 
the mercury vapour lamp associated with the name of Mr. 
Cooper Hewitt. 

While with alternating-current work the tendency is 
always to simplify the switchgear to the utmost, this does 
not seem to be universally the case in direct-current 

ractice, at any rate in the smaller public supply stations 

me of these have elaborate plug boards, numerous ’bus 
bars, expensive battery regulators, and all sorts of alterna- 
tive ways of doing the same thing. In many cases where 
these complications do not exist, not only the comfort of 
the staff but the efficiency of the service are greatly 
increased. It appears to be forgotten that everything 
tending to simplicity has a beauty of its own which no 
complication can ever rival. In spite of the absence of any 
notable development in switchgear, a very high standard 
has been attained by British designers, especially in heavy 
power and lighting work with alternating currents at high 
pressure. Following a totally different line from the 
Continental and American practice, our engineers have 
evolved apparatus which is at the same time safe, simple, 
and reliable, while occupying a minimum of space. In the 
early days of the electrical industry when the range of 
possible distribution of current was restricted, the engineer 
had to seek a site for his generating station in crowded 
and expensive districts. To economise space he employed 
high-speed reciprocating engines and water-tube boilers. 
At that period he could doubtless do this with advantage, 
ав the generator units in use were, comparatively speaking, 
small. To-day the units are larger and the range of possible 
distribution is increased. It is not, therefore, so necessary 
to follow the old practice, and in many cases to do so is 
inadvisable. 

Among the remarkable things of the year may be men- 
tioned as in course of construction four turbo generators of 
the Parsons type, each rated at 5,500 kw. to 8,280 kw., 
and occupying а space measuring only 513ft. x 14ft x 12ft. 
A 6,500-kw. turbo generating set is being built by Brown, 
Boveri, and Co. which measures 59ft. х 10ft. x 10ft. A 
Curtis turbine of 5,000 kw. is running in Chicago ; this 
turbine is a combination of the Parsons and De Laval 
systems, and is „гапро with a vertical shaft, a somewhat 
inadvisable design. In shape it is cylindrical, and, includ- 
ing turbine and generator, stands 25ft. higb, with a diameter 
of 14ft. It may be interesting to note that there are over 
half a million horse-power of turbines in use or on order, 
and 24 stations in this country use the turbine more or 
less. While referring to large units, it may be of value to 
state that the Société Cockerill of Seraing is expected 
to show at the St. Louis Exhibition next year a gas-engine 
of 3,000 h.p.; this engine will have two cylinders, each of 
5lin. diameter, and will run at 85 revolutions per minute. 
It is said that the Gasmotoren Fabrik Deutz is designing 
a 6,000-h.p. engine, 

With relation to electric driving in factories and ships, 


we all remember the excellent papers read before this 
Institution by Mr. Williamson and by the late Mr. C. E. 
Groves. The contribution of the latter was especially 
interesting to me, as it showed in а striking manner the 
progress in the employment of the electric current on ship- 
board from the time of the Silvertown Company's installa- 


tion on their cable steamer “ Dacia," in 1879, down to the 


huge developments already reached at the time the paper 
was read. 

Among the recent varied uses to which electromotors 
ean be put may be mentioned gold-mining at the Klondike, 
where they are employed in dredging, washing, and con- 
veying the material tothetip. Another instance is the driving 
of a rolling-mill, where a 400-h.p. motor is coupled direct 
to the rolls. In a large plate-glass works in America there 
are four generating sets of 4,000 kw. each and one set of 
350 kw. ; there are also 20 motors of 450 h.p. each and 20 
of 200 h p.; the three-phase system is in use at 5,800 volts 
with frequencies of 40 and 25 cycles per second. A large 
colliery in the same country has plant of 2,900 kw., the 
installation comprising 44 mining locomotives and 75 miles 
of underground trolley wire; the power is transmitted 
at 5,600 volte, three-phase, 25 cycles per second, but is 
converted for use at 275 volts. At the Carnegie Works 
electricity is used for almost everything requiring power, 
and it is stated that in the Homestead Steelworks of 
Pennsylvania, by the aid of electricity, 4,000 men make 
as much steel as is made at Krupp's with 15,000 men. 

Since the establishing of the Portrush electric tramway 
in 1883 the electrical engineer has encroached on the field 
of the tramway ongineer, and consequently the purely 
tramway work, as apart from the electrical work, has often 
shown the mark of the active, clever, but untrained mind, 
impossible curves and grades being attempted, and unneces 
sarily expensive work being done. There has been some 
advantage in this no doubt, as the experience gained by 
these works, although expensive, has tended to improve- 
ments in practice. There is an American manner in this 
mode of procedure which leads to а free use of the scrap 
heap The individual suffers, but the community eventually 
gains by the survival of the fittest. It ie, I suppose, a rule 
which applies and must apply to all young nations and 
industries. The rough and tumble while it lasts is interesting 
and exciting, and doubtless drives the workers to put their 
best foot foremost. The golden rule, “ Be sure you are 
right and go ahead,” is the best to follow, but it often 
happens that one dies and is taken from the arena before 
even the first part of the rule is complied with. On the 
whole, therefore, it is perhaps as well that chance should 
be allowed to play its part, and that activity and 
energy should not be troubled with a too severe 
bearing-rein. The rule before cited should probably 
be modified in the manner of the saying of the 
northern farmer to his вор, and should read, Be sure 
you are right and go ahead, but go ahead.” I think this 
has been the motto that has been adopted by electrical 
engineers since 1877, with the much-desired effect that 
sufficient improvement has been made to enable the elec- 
trical bark of this country to be steered into still water for 
atime. This happy condition does not, I believe, exist in 
Germany or America, where apparently there are more 
heads to be broke.” We have been toiling up а steep hill 
for many years, and the time has now arrived when we 
should stop and survey the landscape as a whole, instead 
of narrowing our view to the particular point towards 
which we happen at the moment to be ascending. 
Already many of the paymasters are questioning the 
scrap-heap theory, as they know by experience that 
this is often evolved from nothing but a craving for 
change and а want of appreciation of the true value 
of money on the part of their advisers. I make these 
remarks with no desire to convey the idea that work in 
this country is not carried out conscientiously and well, but 
rather with the view of suggesting a curbing of the 
expenditure of money which produces a semblance for the 
moment of unbounded prosperity, while in reality it only 
means riding full gallop for а fall. If the fall should 
occur, the many men who are entering our ranks every day 
and swelling our numbers will find their prospects blighted 
owing to a disturbance of the trust which is placed in the 
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electrical engineers of to-day by those who supply the 
sinews of war. I, therefore, think it incumbent on every 
electrical engineer to carefully weigh every recommenda- 
tion һе may make, not from the point of view of immediate. 
but rather from tbat of ultimate efficiency, and to deal 
with every possible factor in drawing his estimates. The 
papers read, and the discussions which take place in this 
hall, and in the meeting places of our local sections, tend 
to this end. 

I am afraid I am wearying you by reiteration, but I feel 
strongly on this subject, which, in my opinion, affects tbe 
vital interests of the Institution, and I venture to lay before 
you things that, though perhaps to many of you are plati- 
tudes, may prove of use to our younger colleagues. The 
establishing of electrical tramways, and the electrification 
of existing railway and tramway lines, are rapidly assum- 
ing great proportions, and it is not difficult to predict that 
this branch of electrical engineering will continue to advance 
by leaps and bounds, providing employment for many elec- 
trical engineers connected with the Institution. From the 
report of the London County Council on the excellent 
work they have been doing in South London, it would 
appear that the difference in prime cost between laying an 
urban line on the conduit system and construction on an 
overhead trolley system, is not so great as to render 
the former altogether impracticable. I think, therefore, 
those authorities in the municipal areas are acting in 
the best interests of the inhabitants of this crowded 
Metropolis who refuse to authorise the erection of the 
unsightly, and in many cases dangerous, overhead conductors. 
The utilitarian may argue that whatever increases prime 
cost goes in restriction of development, and in this he is 
to a certain extent correct. But apart from the question 
of danger avoided, it is usual in civilised communities to 
bave some respect for forms and appearances as well as 
for the purely useful. Moderation should reign in all 
things, and in relation to electrical tramways, London does 
better to employ the conduit system and follow the example 
of Budapest and Paris, rather than erect an overhead system 
similar to that which disfigures my native city of Glasgow 
and many other towns in this country. The conduit system 
has cost London per mile of single line about £14,000, an 
overhead installation would have cost £7,000. In my 
opinion the difference is well spent. It may be argued 
that this difference does not represent the whole difference, 
and that many electrical arrangements can be made in an 
overhead system that would not be permitted in a conduit 
system. My answer to this is that it comes within the 
province of us engineers to overcome these diffieulties— 
overcome them we shall if we only apply ourselves seriously 
to the task, and produce results which will pass the severest 
test that the Home Office, Board of Trade, or other authority 
may impose. 

Passing on to the nature of the current supply, the 
continuous current system predominates at present in Great 
Britain for all kinds of electric traction. Its supremacy is 
again being threatened by the monophase system, whose 
employment in certain cases possesses advantages that are 
greater than the disadvantages. The efficiency for traction 
purposes of polyphase working has not been sufficiently 
proved, but as regards the method of transmitting power to 
considerable distances for conversion to eontinuous current 
to be applied to tramway purposes, the three-phase system 
has so far held the field at pressures up to 6,500 volts. A 
most complete system of high-pressure polyphase traction 
work was inspected by many members of the Institution 
during a visit to Northern Italy in the spring of this year, 
and to tbose interested in this subject it will be useful -to 
closely follow the fortunes of the electrified Valtellina, 
Lecco, and Milan Railway. For this line there are in 
course of construction electric locomotives which have been 
designed to exert a tractive force of from 7, 500lb. to 
11,0001Ь. at a speed of 40 miles per hour, their individual 
output being, I understand, from 800 hp. to 1,200 h.p. 
The exceedingly interesting experiments being made on 
the Marienfelde-Zossen military railway have resulted 
во far in the attainment of а speed of 125 miles per hour. 
The railway from Berlin to Zossen is about 15 miles in 
length, and: the current generatirg'station is about eight 


miles from. the head of the line. The car—a Siemens and 
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Halske design—was supplied with power from the line 
wire at а pressure of about 14,000 volts.“ The inaugura- 
tion of through traffic between Liverpool and Bolton, a 
distance of 40 miles, marks an important epoch in the 
progress of the South Lancashire Tramway project, which 
embraces a network of more than 500 miles of track, and 
will serve an area whose population is about 5,000,000. 

The application of electric traction to our railwavs is 
progressing. At present the sections which are being dealt 
with are those which have a great traffic density or a 
frequent service This policy is doubtless a wise one, as 
the railway companies limit the application of a consider- 
able capital expenditure to the best paying division of 
their lines, and to those portions where the benefits 
to be derived are the most apparent. During the 
current year the first section of the Metropolitan 
District Railway conversion has been made, and it 
is expected before March of next year that the Moor- 
gate street Drayton Park and Drayton Park-Finsbury 
Park sections of the Great Northern and City Railway 
Company will be in operation. The Mersey Tunnel 
Railway has been completed, and the conversion of the 
Wirral Railway is under consideration. The North-Eastern 
Railway has had trial runs along Tyneside, and good 
progress is being made with the Liverpool-Southport line. 
The Central London Railway is completing the change 
from locomotive to motorcar driving. The motorcar 
system is generally accepted as the best form for passenger 
traffic for many reasons which I need not recapitulate. 
The direct-current system at 500 to 700 volts appears to 
remain as a standard for railway work of this class, as well 
as for tramway work, but there are sigas that single-phase 
alternating current may prove a rival. In the United 
States the Washington - Annapolis Railway is being 
equipped with an overhead system which will deliver 
direct to the motors a single-phase current at 3,000 volts. 
The three-wire system of feeding tramways and railways, 
though not without examples abroad, has not been adopted 
in this country save on the City and South London Railway, 
where it seems to have proved satisfactory. 

The only surface-contact system in this country is that 
which has had nearly a year’s trial at Wolverhampton. 
Troubles have arisen between the Corporation and the 
company. It is therefore impossible to say exactly how 
the matter stands. It is believed that the Kingsland 
mechanical switch surface-contact system may be tried at 
Dresden shortly. Although accumulators are being exten- 
sively used for private carriages in London and elsewhere, 
yet this country has not seen its way to employ them for 
rail or tramways. In Italy and Germany some use is made 
of them, and it is stated that as the result of two years’ 
working on lines running out of Bologna, the cost of 
battery traction has proven 28 per cent. cheaper than 
steam. The use of storage battery locomotives іп America 
for shunting and mine work appears worthy of mention, as 
it seems to have attained considerable proportions and to 
have proved successful in practice. 

In the provinces the great power distribution under- 
takings are getting to work by degrees. Besides the 
Midland and Newcastle concerns we сап now count the 
Durham, Lancashire, North Metropolitan, and South Wales 
Companies. The advantages of electricity as a motive 
power seem to be readily appreciated by the industrial 
populations of these districts. Among some of the large 
Schemes in project is the electrification of the national 
railways of Sweden, the original power being derived 
from water pressure or the combustion of peat. Estimates 
are being drawn for 2,700 miles of railway, calling for 
over 100,000 h.p. Тһе official estimate shows that there 
will result a saving of 50 per cent. in the present working 
expenses, which amount to about £800,000 per annum. 
Switzerland again speaks of a conversion of its national 
lines, entailing the use of 30,000 h.p. to be obtained from 
water pressure. | | 

The utilisation of the Victoria Falls of the Zambesi is a 
project under serious consideration, and at least a portion 
of the scheme may be near realisation. ` Some three months 


* Since writing the foregoing I notice that the car designed by the 
Allgemeine Electricitáts-Gesellschaft has on the same line attained a 
speed of 1304 miles per hour. . 
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ago certain details of the scheme were made public, and 


from these it appears that whereas the Niagara Falls are 
oar to a continuous loss of 7,000,000 h.p., at the 

ictoria Falls of the Zambesi the loss is five times as great. 
In advocating the utilisation of this waste it is pointed out 
that tramways near San Francisco are driven by a current 
which has its origin in the Ubax Falls about 220 miles away, 
and that some American engineers estimated that power 
giving a steady load of 24 hours per day could be delivered 
550 miles from the generating plant at about £4. 10s. per 
kilowatt. At Niagara six syndicates are carrying out work 
which, when completed, will be capable of generating over 
1,000,000 h.p. Some of the generating sets will be of 
10,000 h.p. working at 11,000 volts. The pressure will be 
converted to 60,000 volts. The highest pressure as yet 
made use of in Europe for power transmission is in Italy— 
namely, 40,000 volts. This plant is not yet completed ; it 
is intended that water power will develop 7,500 kw. at 
9,000 volts (42 cycles per second), which will be trans- 
formed to 40,000 volts for transmission. In the United 
States, in Montana, where a similar pressure is employed 
for transmission, the voltage was increased to 80,000 for a 
few hours with success. Consideration of these voltages 
recalls the experiments made in Marcb, 1883, just 20 years 
ago, by Marcel Desprez, in power transmission between 
Paris and Creil, a distance of 57 km. at a pressure of 
5,700 volts. One also thinks of the transformer of Gaulard 
of about that period. 

I now turn to the subject which gave birth to this 
Institution and from which ite first title was derived—I 
mean the subject of telegraphy. Between May 26 and 
July 7 of this year an international conference of the 
telegraph administrations was held in London at the 
invitation of his Majesty's Government. "These meetings 
are, во far as may be, quinquennial, and are usually held 
in the capitals of the Great Powers. The last meeting in 
London took place in 1879. The discussions which now 
are carried on between the Government delegates, and with 
the representatives of the telegraph companies who are 
also invited to be present, are purely of an administrative 
order, and principally deal with tariffs and the rules 
for carrying out the international exchange of telegrams. 
Technical questions, such as the size of conductors and 
the classes of instruments to be employed in the inter- 
national service, are either already agreed upon or are the 
subject of separate and private understandiogs between 
the administrations interested. These have been fairly 
wellstandardised during the 38 years that have elapsed 
since the first conference was held in Paris. Since 1879 
the growth in the length of telegraph land lines has been 
very large, and the development of submarine telegraphy 
has been almost phenomenal. At that date the public 
were just beginning to realise what power for good or for 
evil was being placed at their disposal. Merchants were 
beginning to feel that the submarine telegraph had a 
centralising effect which enabled them to carry on their 
business with smaller stocks of goods. The large 
merchant had no longer the control of the foreign 
markets which his wealth had formerly given him, and 
the small merchants began to have an innings. When 
this state of things came home to the traders, sub- 
marine telegraphic facilities were in great demand. The 
cables across the Atlantic and other oceans began to 
multiply, and new centres of industry were connected 
to the chain. The men at the head of cable affairs, and 
notably the late Sir John Pender, were not slow to meet 
these developments by increasing the ramifications of the 
telegraphic network, and bringing the charges for telegrams 
to such a figure as to encourage the public to make full use 
of the means of intercommunication placed at their disposal. 
This policy was hastened by the wholesome dread of com- 
petition where such did not exist, and by competition 
itself. A year ago the gap in the world’s telegraphic 
girdle was completed by the laying of the Trans-Pacific 
cable which now unites Canada with Australia, and this 
year has seen completed a second line across the Pacific 
Írom San Francisco to the Philippines and China by way 
of the Sandwich Islands, Midway, and Guam. 

It is strange that during this development the improve- 
ments in the types of telegraph cable employed have not 


been great, nor has there been any great advance made in 


the design of the instruments used for the transmission of 
signals, but the administrative work has been vastly 
bettered. Messages which formerly took hours in trans- 
mission are now received from the public aud delivered to 
the addressees in а few minutes. I am informed that a 
telegram announcing the result of the yacht race for the 
America Cup was carried, in August last, from London to 
South Australia in four minutes. This message, which was 
forwarded via South Africa, was handled by 15 operators, 
passed through 11 stations, and traversed 14,404 nautical 
miles of submarine cable and 1,515 statute miles of land 
lines, Ordinary commercial traffic cannot be dealt with at 
this speed, but the instance I quote shows what can be 
accomplished when special arrangements are made to carry 
news which is of peculiar interest. The manager of an 
American cable company bas told me that the result of the 
America Cup Race reached London one minute after the 
termination of the race, having been transmitted through 
3,400 nautical miles of submarine cable and some 200 
statute miles of land wire. The record time between New 
York and London is 50 seconds, and messages have been 
sent and replies received in 1 minute 30 seconds. 

During the last 25 years the engineers engaged in sub- 
marine telegraph work have devoted more care to the 
surveys of route than was previously the practice; to & 
great extent this means that the engineers have succeeded 
in persuading the capitalists that these surveys are of prime 
importance. The Atlantic cables of 1857-8, of 1865, 1866, 
and on to 1874 were laid on the data as to the ocean bed 
furnished by perhaps 30 soundings taken over a route some 
1,700 nautical miles long. In 1871, Lord Kelvin furnished 
a means for sounding which did not exist previously, and 
in 1872 the Silvertown Company made a first trial. The 
late Sir William Siemens, in 1874, carried out the first 
systematic sounding in the Atlantic, and from that time 
forward until 1883 it was the habit tu take soundings, but 
not to make a full and careful survey. With the results 
obtained from these soundings our knowledge of the ocean 
bed was increased to the extent of teaching us that 
submarine mountains, plains, and gullies exist, and that the 
physical conditions of the submarine floor are very similar 
to what one observes in travelling through Europe from 
Calais to Brindisi. In 1883 the first thorough preliminary 
survey of any cable route was made, but as this has been 
the subject of a paper read before the Institution on 
Nov. 10, 1877, I need not enter into detail further than 
to say that the result of this survey materially altered the 
original plans for laying the cable on account of unsuspected 
elevations and depressions of the ocean floor having been 
discovered. In addition to the configuration difficulties to 
be encountered by a submarine cable, the chemical com- 
position of the soil is important, as it greatly affects the 
cable's life. A paper referring to this subject was read 
before the Institution on Mareh 11, 1897. I had the 
pleasure of handling about à month ago a piece of submarine 
cable which had lain at the bottom of the sea in deep water 
for nearly 50 years, and its appearance was such that I was 
unable to say whether it could not have lain there for 
another 50 years without showing any deterioration. 
To-day there are employed in cable work 49 shipe, repre- 
senting 92,094 tons. The largest, the Colonia," belongs 
to the Telegraph Construction and Maintenance Company, 
and has a dead-weight capacity of 11,000 tons. When he 
considers the comparative facility with which cables are 
now repaired, no shareholder in a submarine telegraph 
company needs fear for the permanency of his property. 
In July, 1879, there were 50,450 nautical miles of cable 
in operation ; there are now under the sea 222,253 nautical 
miles, and I have every reason to believe that this mileage 
will continue to increase. 

On wireless telegraphy I have no new developments to 
report. The Cantor lectures delivered by our vice-presi- 
dent, Prof. J. A. Fleming, before the Society of Arts in 
March of this year, and the description of the Lodge- 
Muirhead system in Pages Magazine for last May, give to 
anyone interested in the subject the latest communicated 
information of auy value. I need only add that there 
seems no immediate prospect of its seriously competing 
with the business of the existing telegraph companies. In 
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my remarks concerning the means of transmission through 
submarine cables, I omitted to make reference to the relay 
of Mr. S. G. Brown which was described by him in the 
per he read before the Institution on May 1 of last year. 
may also mention that since 1879 considerable improve- 
ments, though of a minor nature, have been made in duplex 
transmission. 

The use of the telephone continues to extend, and in 
addition to the greater facilities offered in Great Britain 
there are gradually being established international wires 
which place in telephonic communication the principal 
towns of Great Britain and several of the commercial 
centres on the Continent. So far as I am aware, no 
practical use has yet been made of Poulsen’s teleautograph 
which I had the pleasure of inspecting with our vice-presi- 
dent, Mr. Gavey, and of which he gave a description in a 
communication to the Institution on Nov. 22, 1900. 

Before passing to the next portion of my subject, Т 
should like to make a short reference to a very early 
investigator into the phenomena of magnetism: I mean 
Dr. William Gilbert. Our past-president, Dr. Silvanus 
Thompson, who has taken so great an interest in the 
bibliography connected with Gilbert, tells me that the ter- 
centary of the death of this remarkable man will occur on 
Dec. 10 next (new style), and that probably some notice of 
the fact will be taken by his native town, Colchester, and 
by the Royal College of Physicians, of which body Gilbert 
was president at the time of his death. As you are doubt- 
less aware, the work by Gilbert, notably his “ De Magnete 
Magneticisque et Magno-magnete Tellure,” shows a patient 
observation and careful recording of results, which resemble 
in many ways the method of Michael Faraday. Your 
Council have not yet decided what steps, if any, will be 
taken by the Institution in connection with this celebration. 

Whilst reviewing the state of electrical progress, mention 
should be made of the work of the Engineering Standards 
Committee. This committee is making some progress in 
its work, and it is pleasing to note that the Government 
has recognised that the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, the Institution of 
Naval Architects, the Iron and Steel Institute, and this 
Institution should be assisted in the useful work they are 
doing. A Government grant has been made which will 
lighten the burden of these institutions, as, until this 
assistance was recived, they were not only doing the work, 
but were also providing the funds necessary for carrying it 

.out. Sir William Preece and Colonel Crompton, two of 
our past-presidents, are members of the General Committee, 
and represent the Institution. The former is chairman of 
the Electrical Plant Divisional Committee, which is most 
directly connected with our branch of the subject. It is to 
be hoped that some of the results of the deliberations of 
the Electrical Plant Committee may shortly be published, 
and should they be, I shall append them to this address by 
way of further publication. 

While speaking of the work of the Engineering Standards 
Committee, I cannot resist the temptation to protest against 
the continual attempts which are made to apply to our 
weights and measures and money what is called the decimal 
system. However regrettable it is that scientific men should 
not have boldly recommended for adoption 12 instead of 
10 as the place ratio of figures when so many sweeping 
changes were made at the time of the French Revolution, 
I ата afraid they are too indolent to do so now, and that 
10 will continue in use until another universal upheaval 
changes all things. Because 10 is conventionally adopted 
for this ratio, there appears to me no reason why the system 
should be extended to all the weights and measures neces- 
sary for common use, bringing about many absurdities, 
and in many cases establishing very inconvenient standards. 
The adoption of the metre, or any other measure of about 
its dimensions, as a unit of length matters little, but if the 
metre be adopted it is no reason because a millilitre of dis- 
tilled water is supposed to weigh 1 grm. at 4deg. Celsius 
in vacuo that butter, coal, diamonds, and wood should be 
compulsorily dealt with in metres or their decimal deriva- 
tives. I am the first to admit that in physics and chemistry 
there are undoubted advantages in having, so far as one 
can, а common relation existing between the varions units, 
but that is no reason why we should combine to force on 


the public a system of weights, measures, and money which 
is so much against nature that it hardly obtains currency 
in the countries of its adoption. In France, precious stones 
are to-day bought and sold in carats, firewood in cordes, 
milk in pints, gravel in toises, grain, potatoes, and charcoal 
in boisseaux, wine in barriques, feuillettes, demi-setiers, and 
chopines, wood for construction in pieds, pouces, and lignes, 
beer in canettes and pots, sugar and coffee among the poor 
people are dealt with in livres, demi-livres, etc. Cattle 
dealing is carried on in pistoles and écus, and not in francs. 
Finally, they have just issued a 25-centime piece, doubtless 
because it represents a quarter of a franc. In my opinion, 
the decimal system applied to weights and measures and 
money offers too limited a field for the operations of 
ordinary Ше; and I should be sorry to see it with all its 
disadvantages forced upon us by legislation to the exclusion 
of other systems, when the admitted advantages to be 
gained are so small. 

I should now like to make a few remarks, if time will 
admit, on the present functions of electrochemistry. This 
is one of the most progressive branches of electrical 
industry ; although striking advances are rare, constant 
improvements in detail are being made, and processes 
which have been long outlined are being developed into 
commercially practicable methods. Probably there has 
been no step so noteworthy during the yesr as the 
announcement by Mr. James Swinburne of his invention of 
& new process for the reduction of metallic sulphide ores, 
which, with the collaboration of Mr. Ashcroft, he has put 
to test on a commercial scale. The process consists in treating 
the ores with chlorine, displacing the sulphur, which is 
recovered—the essence of the invention being the fact that 
this reaction takes place without the formation of chloride of 
sulphur; various precipitations follow, according to the metals 
present, the final result, after all the other materials have 
been extracted, being zinc chlorine, This is electrolysed, the 
zinc being obtained in the metallic state, and the chlorine 
is ready to be utilised again. Thus the process is cyclic, 
and it is applicable to almost all kinds of ores, including 
the huge piles of waste which have accumulated as the 
result of less complete processes. This system may well 
prove of the utmost importance iu metallurgy. Another 
valuable process which has made considerable progress 
during the past year is the reduction of iron ores by means 
of the electric furnace. At Livet, in France, the process is 
in practical operation, generators of 1,200 h.p. each giving 
single-phase current at 30,000 amperes each, and driven by 
water power, being employed. The output is 12 tons of 
steel per day. At these works ferro-silicon is also made 
from quartz, scrap iron, and coke at less cost than that of 
smelting, and copper pyrites is reduced to copper and iron 
sulphides rich in copper, and ready for the ordinary smelt- 
ing process. Steel of high quality is similarly produced 
in Sweden at the rate of 1,500 tons per annum. With 
the Stassano process the expenditure of energy is said to 
be 3,000 horse-power hours per ton of iron; but with the 
Ruthenburg system it is said that 500 kilowatt-hours 
suffice, and that ores of poor quality can be treated. 
Large deposits of iron ore exist in Canada remote from 
coal mines, but within reach of Niagara Falle, and it is 
said that a Canadian syndicate has been formed to work 
the Ruthenburg system with power derived from the 
Canadian Niagara Falls hydro-electric works. Already 
in Canada the Betts process for refining lead is in opera- 
tion at Trail, British Columbia, the daily production 
amounting to seven tons of lead. The crude lead is used 
as anode in a bath of lead fluosilicate and fluosilicic acid ; 
there are 22 anodes per vat, through which 4,000 amperes 
are passed, and the pure metal is deposited on the cathode, 
leaving the impurities, including the precious metals and 
copper, on the anode in a skeleton of spongy lead. 

In a quite different direction electricity is being used for 
the purification of the water supply of towns. There are 
two installations of this kiad in Germany—Schierstein and 
Paderborn—where the Siemens ozonising tubes are in use ; 
air is charged with ozone by means of these, and is passed 
up dripping towers, down which the water trickles, with 
the result that it is completely sterilised as regards all 
deleterious organisms. At Schierstein the capacity of the 
plant is nearly 50,000 gallons per hour, and the power 
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required is 50 h.p., of which, however, only 27 b.p. is used 


for ozonising ; the remainder serves for pumping, etc. The 
pressure used is 8,000 volts. The working cost is in all from 
554. to 44d. per 1,000 gallons. Ву the агай process 
water is electrolysed to give pure hydrogen and oxygen, 
consuming 115 kilowatt-hours per 1,000 cubic feet. A 
solution of caustic soda is used, with a perforated iron 
diaphragm to separate the gases. At Stangfjorden, in 
Sweden, the Jebsen system is used for the manufacture 
of briquettes from peat. The latter is carbonised by 
heating with the electric current, derived from water 
power, and the tarry by-products are recovered. The 
production of nitric acid from the atmosphere has long 
been the subject of experimental research; it is now in 
active operation at Niagara Falls, where by means of 
electric discharges at extremely high pressures and 
frequencies the nitrogen and oxygen are caused to 
combine. The same subject has been dealt with on the 
Continent, where a return of 52 grm. to 55 grm. of nitric 
acid per kilowatt-hour has been obtained, using a current 
of 0:05 ampere at 50,000 volts and 6,000 to 10,000 cycles 
per second. As Sir William Crookes has shown, the 
fixation of atmospheric nitrogen may in the distant future 
have a most important bearing upon the existence of the 
vast population of the earth, when natural sources fail to 
furnish an adequate supply of food. 

In connection with this subject, the synthesis of sugars 
by the electrolysis of carbonic acid, ammonium, phosphate, 
etc. which has been accomplished by Walther, is of no 
little interest. The extraordinary potency of electrolysis 
and the electric furnace in chemical and metallurgical pro- 
cesses has been most largely made use of in America, which 
is, in fact, the electro-chemical headquarters of the world. 
The various works which derive their power from Niagara 
Falls are producing caustic soda, chloride of lime, carbide 
of calcium, chlorate of potash, sodium and sodium peroxide, 
sodium cyanide, baryta, phosphorus, nitric acid, lead, 
carborundum, graphite, corundum, etc. A single American 
concern is producing 4,500 tons of aluminium per annum, 
while the United States produces 278,860 tons of electro- 
lytic copper per annum, no less than 86°5 per cent. of the 
world’s output. Siloxicon, a highly refractory compound 
of silicon, carbon, and oxygen, is one of the latest products 
of Niagara. The electrolytic rectifier, which depends upon 
the peculiar properties of aluminium in an electrolytic cell, 
is a device which will have many applications, especially 
since it has been so arranged as to ingeniously utilise both 
positive and negative waves of an alternating current. 

One of the most important branches of electro-chemistry 
is that which relates to secondary batteries, and in spite 
of the immense amount of work which has been done 
in this direction in the past, remarkable progress has 
been made of late. The most notable invention in this 
department is the Edison nickel-iron cell, which appears to 
be on the verge of adoption on a commercial scale. 
Elaborate machinery has been designed and constructed at 
great cost for the rapid manufacture of the cells, and trial 
cells have been in the hands of European experts for many 
months, while complete sets have been exhaustively tested 
in America and England. There seems to be no question 
that the cells have fulfilled the claims made for them, and 
that their introduction in quantity will give an immense 

-impetus to the electric automobile industry, and even to 
accumulator traction in general. The cleanliness, capacity, 
and seeming indestructibility of the cells, joined to their 
highly perfected mechanical construction, render them 
admirably adapted to automobilism, and the stated ability 
to charge them with 75 per cent. of their full capacity in 
one hour is а feature of the first importance. Other cells 
have been brought forward, notably the Elieson cell, which 
is an improved lead plate cell, with the property of enduring 
remarkably high rates of charge and discharge without 
injury, and the “N.S.” (Niblett solid) cell, in which the 
whole of the positive and negative elements are packed 
tightly in a container. Each of these has meritorious 
features, but whether they will stand the test of time 
cannot yet be decided.’ Besides the foregoing examples, a 
vast amount of work is being done in every branch of 
electro-chemistry, and the recent formation of the Faraday 
Society, admirably named, to further the interests of the 


science and industry in this country—long after the birth 


of similar societies abroad, it is true—can well be included 
as one of the most important and fruitful “ recent develop- 
ments " in the electrical world. 

I will now bring this address to a close, as I began it, 
with & reference to the growth of this Institution. In my 
opening remarks I omitted an observation which I should 
have made concerning this growth, and that was in refer- 
ence to the source from which our members are drawn. 
Had not а great wave of educational fervour passed over 
this country some 20 years ago, had not the establish- 
ment of technical institutes all over the country taken 
place, had not Lord Kelvin and others educated their pupils 
in a way which best fitted them for the position of efficient 
teachers in these technical colleges, our Institution would 
not have attained its present importance, and the posts 
filled by many of its members would, perforce, have been 
filled by the better educated foreigner. It is a great 
advantage to the taught that their teachers should be con- 
cerned with the practical side of the subject they treat, and 
this in itself is a justification for those who teach being 
members of our Institution and taking an active part in its 
management. Teaching from text-books which are written 
on an undeveloped science causes the student to learn many 
things that he has to unlearn, and launches him into the 
world full of information which may have been abandoned 
altogether, or is at least five or six years old. If the 
teachers are in touch with everyday practice the taught 
profit immensely, and leave their colleges with knowledge 
which, although it may later require modifying, has at any 
rate the advantage of being the knowledge of the day. I 
believe the electrical industry in this country is almost 
entirely in the hands of electrical engineers educated in 
England. Can this be said of the chemical industry ? 
I doubt it, and presume tbat it is because the latter is a 
much older science, and has not been favoured in possessing 
in this country so many educational advantages as are 
offered to those engaged in the electrieal industry. It 
certainly has not, as а general body, had teachers with the 
same practical experience, although there are undoubted 
signs that the younger generation is being better taught. 
To cite one instance in my personal knowledge, out of the . 
many which might be selected: I remember my father intro- 
ducing into Scotland, for the purposes of calico printing and 
dyeing, the use of certain coal-tar dyes, the employment of 
which had just been practicable by Mr. W. H. Perkin. 
Forty-five years have elapsed since then, and although Great 
Britain has practicaily been the home of the raw material 
and one of the greatest consumers of these products, yet, 
through the application of greater knowledge and skill, 
Germany to-day furnishes our printers and dyers with the 
greater proportion of their requirements. We are being 
beaten in a race in which the foreigner is handicapped. 
Is this due to the natural incapacity of the Englishman, 
or is it due to the want of the opportunities which 
his foreign competitor possesses? Despite the opinion 
recently expressed by Prof. Karl Pearson, I like to accept 
the latter explanation, although, given the opportunities, 
we must always bear in mind that a chemist's work is 
laborious in the extreme, and this may not, as a rule, satisfy 
the ordinary class of English student. In adopting this 
illustration I do not wish to be misunderstood. I have no 
intention of implying, and it would be foolish to imply, 
that this country does not possess chemical knowledge of 
the very highest order, as witness the number of distin- 
guished men whom we know by name, and the work they 
have done, and also the large number of chemical works 
established in the London, Manchester, Glasgow, and other 
districts. I also fully recognise that the chemical industry 
cannot be fairly compared with the electrical industry, as it 
occupies a much wider field, and is a much more difficult 
subject to master. I use tho illustration as I do not believe 
the mass of the people engaged in the industry. have 
placed at their disposal sufficient opportunity for proper 
instruction, or for acquiring knowledge, as is the case. in 
Germany and some other countries. | | 

With wisdom, we іп this country open our arms to the 
skilled man of other countries, and through his skill we 
can, in certain directions, maintain supremacy in some of 
our productions. The pity of jt is that we have not 
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amongst our own countrymen men of equal education and 
skill, One may say that the electrical industry is also 
suffering, and that the signs of it are the large importation 
of American and German machinery into this country at 
the present time; but І venture to disagree. Americans 
and Germans are doubtless appearing on our markets, and 
in many cases owing to greater skill in manufacture ; but 
the financial side of the question has a great deal to do 
with their incursion, and especially is this so with their 
competition in our colonies and in non-manufacturing 
countries. We must, as a policy, continue to welcome all 
comers, but while so doing we should equip ourselves so that 
by sheer skill and ability we may conquer in the end. The 
equipment we require is, everyone now admite, technical 
education, and thus we are developing in all directions. 
The electrical engineers as a clase are better equipped than 
any otber class I know of, thanks to the teaching received 
in our technical institutions from very capable men, some 
of whom we are proud to see numbered among the past- 
presidents of this Institution. 

During the recess, several powerful advocacies for the 
furnishing of greater educational facilities to the students 
of this country have been published, and it is gratifying 
to see that these publications were made in а manner to 
bring them before everyone who cares to read them. Sir 
Norman Lockyer, in his presidential address to the British 
Association meeting at Stockport, made a atirring appeal, 
which must sink into the soul of every thinking man who 
has the welfare of his country at heart. Sir William 
Abney, as chairman of Section L—educational science— 
placed before the public what has been done since 1853 by 
the Science and Art Department with the small amount of 
funds at their disposal. Prof. Meldola’s lecture, delivered 
in August last at Oxford on chemical industry and 
research, should also be mentioned, as it deserves careful 
reading. Opportunely Prof. H. E. Armstrong has just bad 
published by Macmillan and Co. a collection of his writings 
on education. Sir William Ramsay, the president of the 
Society of Chemical Industry, and many others who are 
interested in industrial development, are actively forward- 
ing the cause, and it is to be hoped that some good may be 
evolved from the atmosphere of public interest which has 
been created, and that we may thus eventually find the men 
of this country as well furnished as their foreign com- 
petitors with the necessary knowledge, and with the means 
of applying it in investigation. Our past-president, Dr. 
John Perry, informs me that there is under consideration 
the formation of a science guild, whose fundamental object 
will be the encouragement of the application of scientific 
principles to industrial and general purposes. We must 
all hope those engaged in the matter will succeed in 
founding this guild, as there doubtiess exists a blank 
which it can fill. І am glad to see some of our members 
notably my predecessor, Mr. Swinburne, and our honorary 
member and past-president, Mr. Swan—are interesting 
themselves in the formation of the Electro-Chemical 
Society, to which I have already referred, and I am sure 
we all wish them every success in their effort to specialise 
in Great Britain this very important subject. 

For the future development of the usefulness of the 
Institution there appears to me to be one matter worthy of 
our utmost attention. The Institution membership extends 
all over England and the Colonies, and we have found 
it a useful addition to our constitution to establish local 
sections in different centres. Since these sections bave been 
formed, many valuable contributions have been incorporated 
in the Journal of the Institution which might not have 


appeared there had the opportunity of baving a meeting: 


place in the author's neighbourhood been absent, and had 
there not existed an organised assembly to diseuss the 
subject submitted by him. The local sections are growing, 
and must by the nature of things increase in importance. 
The development of the electrical industry in the provinces 
must advance with greater strides than in London, where 
manufacturers are bampered by high local rates, and some- 
times obstructive legislation, which appears to be a 
necessity in our large metropolis, and which is, fortu- 
nately, not so essential in smaller communities. Again, 
in the neighbourhood of London the cost of raw material 
is appreciably higher; fuel is also higher, and the 
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charges for the transport of the finished goods to 
their destination handicaps the London manufacturer. 
These, in addition to the higher scale of wages paid, are 
fast driving manufacturers into the provinces. Such a 
migration, from a general point of view, is, perhaps, advan- 
tageous, but it indirectly affects the Institution in a way 
which is not of advantage to the central body. If the 
migration continues to the same extent as took place in 
the case of Londo shipbuilding many years ago, the centre 
of production, so to speak, of the electrical industry will 
gradually gravitate northwards, and nothing but con- 
sumers will be left in the Metropolis. Many of our ablest 
members are already in the provinces, and it is quite a ques- 
tion for the Institution to consider whether the day is not 
fast approaching when we should extend our system of 
decentralisation. Is it not time that we should consider the 
establishing of a local section in London, similar in all respects 
to the local sections we have in Birmingham, Dublin, Glasgow, 
Leeds, Manchester, and Newcastle? In this new local section 
papers affecting London could be read, and be published or 
not in the Journal of the Institution in the same manner as 
papers in the other local sections are dealt with. London 
would continue to be the headquarters of the Institution, 
and Institution meetings could be held, say, four times a 
year. At these papers of general interest could be con- 
tributed. If any sueh scheme as this were adopted, the 
constitution of the Council of the Institution would be 
somewhat affected. The chairman and committee of the 
London Local Section would, of course, be all London 
men, but the Institution would have a larger field from 
which to select its President and Council, as men who 
have their business in the provinces, and who cannot spare 
the time to attend the present numerous Council and 
Institution meetings, might be able to attend the less 
numerous meetings which would be the outcome of some 
such rearrangement. 

In conclusion, I must thank you for the kind tolerance 
with which you have received the remarks that I bave had 
the pleasure of submitting for your acceptance. 


A NEW COMPOUNDED THREE-PHASE 
GENERATOR.* 


The more recent three-phase generators with the Heyland 
compounding winding built by Messrs. Kolben and Co, have 
been of the rotating radial pole magnet type. They are 
excited by means of a small commutator connected to the 
magnet winding in a similar manner to the original Heyland 
asynchronous generators, and the compounding under all 
conditions of load and power factor has been found to be 
extremely satisiactory. The main current generated is led 
directly round the magnets by means of the commutator 
exactly as in continuous-current compound generators. 
The commutator performs two distinct operations. It 
rectifies the main current into a uni-directional current, and 
also splits it up into its two components—power current and 
wattless current—and feeds these to the magnets in such 
a way that the compounding effect is practically proportional 
to the wattless component. The chief characteristic of the 
machine is the commutator. Sparkless running is, of 
course, of the first importance, and this is attained by an 
interesting arrangement explained below, and higher com- 
mutator voltages can safely be employed than were 
permissible in the case of the asynchronous machines. In 
apite of the comparatively high brush voltage, the small 


size of the commutator, and the fewnesa of the segments, 


the working is as satisfactory as in the best continuous- 
current machines. 

It is well known that, in order to regulate synchronous 
alternators for constant voltage, the excitation must vary 
practically with the wattless component of the current, во 
that the commutator in these machines is distinguished 
from that in the asynchronous machines by the fact that 
it must pass only this component round the net 
winding. As, however, the arrangements for compounding 
are similar in the two types of machines, and in order to 


* Translation of au article by E. Kolben in MMektrotechnisch: 
Zeitschrift for Oct. 8, 1903. 
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point out the advantages of the newer type, it will be well 
to give a short description of the asynchronous machine 
first. Consider an asynchronous machine simply arranged 
for self-excitation, but not for compounding. The action 
ean be followed by means of Figs. 1 and 2. Fig. 1 isa 
development of the rotor which is supposed to bave a two- 
phase winding, slots 1, 1, 1 being the slots per pole of one 
phase and 2, 2, 2 those of the second phase. The instan- 
taneous position of the poles is shown at N and S S. e., 
phase 2 lies in the centre of the pole, so that the field 
must be produced by the current in phase 1, and the whole 
magnetising current must, therefore, be supplied to phase 1. 


— — 


Winding 


If a non-inductive load is now taken from the machine, 
the stator currents will divide at the pole centre — i. e., they 
will be opposite to phase 2 of the rotor —and in consequence 
of the slip of the rotor field produced by the load, currents, J, 
will be induced in phase 2 of the rotor, and these currents 
will be equal and opposite to the stator currents. 

It will be seen from Fig. 1 that the winding space is 
employed to the best possible advantage, half the winding 
(phase 1) carrying the magnetising current and the other 
half (phase 2) the power current. If the load taken from 
the synchronous machine is inductive, on the other hand 
(Fig. 2), the stator current will no longer flow at the 
middle of the pole, but at a point 90deg. in phase 
from it—i.e., it will flow in those stator conductors 
which are opposite to phase 1. In order to counteract the 
armature reaction, the exciting current in phase 1 must be 
increased by an amount equal and opposite toJ. Nocurrent 


Length of turn ^*, 
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due to slip will be induced, however, so that phase 2 will 
carry no current. The whole rotor current, power current, 
as well as magnetising current must, therefore, be supplied 
by phase 1 alone, thus making the current division and the 
employment of the winding space the worst possible. This 
is one reason why the asynchronous machines were better 
suited for non-inductive loads than for inductive ones. It 
is obvious that if a given machine were excited by a con- 
tinuous current half of the copper might be omitted, since 
phase 2 would carry no current on inductive load, 
and so would be superfluous. A purely wattless load is, 
however, only a limiting condition which is never quite 
attained in practice. On the whole, however, it is evident 
that the advantages of the asynchronous machine fall off as 
the wattless currents increase. 

In order to consider the effect of replacing the asyn- 
chronous rotor (Fig. 2) by a suitably arranged ring of 


projecting poles, the total flux per pole, the air-gap, and 
the ampere-turns of the machine may be assumed to be 
practically alike in the two cases. Supposing the machine 
had six slots per pole, the iron section of each field pole 
would correspond to that of four teeth. Phase 2 is 
omitted, and the four neighbouring teeth тау be combined 
into a single polar projection. This results in a ring of 
poles as shown developed in Fig. 3. Circular poles are 
chosen, as they are well suited for the proportions 
mentioned, and permit of a very decided reduction in the 
average length of turn per pole. With the dimensions 
chosen this length will hardly equal half its previous value. 
Supposing that tbe copper section per pole remains 
unchanged, the weight of copper, owing to the omission 
of phase 2 and the halving of the mean length, would 
be reduced to one-quarter and the copper loss in 
the rotor to one-half the previous values. These 
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results are, however, rather too favourable, as no 


allowance has been made for the greater leakage 
which occurs in synchronous machines, and which would 
necessitate a slightly greater core section, length of turn, 
and number of ampere-turns. Still, it is always possible to 
reduce the rotor copper and rotor losses by at least half, as 
compared with the compounded asynchronous machine. 
This reduction relatively to the compounded asynchronous 
machine, is attained by the omission of phase 2 and the 
good use of the winding space. Relatively to ordinary 
synchronous machines, a saving is aleo attainable due to 
the compounding permitting smaller air-gaps, weaker fields, 
and greater armature reactions to be employed. 


Fic. 4. 


In order to explain the method of compounding these 
new machines, reference once more to the arrangements of 
the asynchronous machines will be of use. Fig. 4 shows 
the connections of a two-poie asynchronoas machine with a 
two-phase rotor. The separate phases in the recent con- 
structions consist of wires wound in parallel in order to 
avoid sparking of the commutator by preventing the 
occurrence of appreciable magnetic leakage between them. 
The main current of the machine is delivered to the 
separate phases either at right angles to or in the same 
direction as the field, according as the current in the stator 
is power current or wattless current. In this case, for 
instance, in accordance with Figs. 1 and 2, phase 1 carries 
the wattless component and phase 2 the power. component 
of the current at the instant shown. . 


( To be continued. ) 
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NOTES. 


De Forest Wireless Experiments.—Mr. De Forest 
has commenced his experiments in this country under the 
auspices of the Post Office, They are being carried out 
between Howth in Ireland and Holyhead, and are reported 
to have so far.given successful results. Messages are sent 
at the rate of 25 to 35 words a minute. It is stated that 
although there isa Marconi station at Holyhead about three 
miles from the De Forest station, no interference with or 
disturbance of the messages sent to and from Howth was 
noticed. 


West Indian Cable Breakdown.—The West India 
Committee has addressed a letter to the Colonial Secretary 
on the subject of the constant breakdowns of the tele- 
graphic communication with and between the British West 
Indian Colonies. In it they say that in the last four or 
five months the situation has become aggravated. Оп no 
less than five occasions during the present year the 
Trinidad-Demerara cable has broken down, and it is 
unnecessary to emphasise the serious inconvenience and 
loss which has thereby been incurred. 


Tramways and Light Railways Association.— 
The members of this association and those to whom invita- 
tions have been issued will meet on Dec. 11 to hear an 
address by Mr. Atherley-Jones, K.C., M.P., the president 
of the association, on “ Fiscal Policy in Special Relation to 
the Tramway and Light Railway Industry.” Sir C. Rivers 
Wilson, G.C.M.G., the past-president, will take the chair 
at eight o clock at the Society of Arta, John-street, Adelphi, 
and а discussion and vote will follow, in which several 
well-known gentlemen in engineering and commercial circles 
are expected to take part. 


Obituary.—We regret to hear of the death of Colonel 
F. Pescetto, the local hon. secretary of the Institution of 
Electrical Engineers in Italy. The deceased gentleman was 
а prominent figure during the Italian visit last summer, 
and he earned the gratitude of eyery individual member 
of the party for the exceeding kindness and courtesy he 
displayed on that occasion. Mr. К. Kaye Gray at the last 
meeting of the Institution made a sympathetic reference 
to the late colonel, describing him as an “exceedingly 
kind-hearted and gentle man.” In his profession Colonel 
Pescetto was director of the electric works at Genoa. 


Yorkshire College.—A determined effort i$ being 
made to convert this institution into a university. The 
only difficulty in the way is the raising of the necessary 
funds. The Lords of the Committee of the Privy Council 
have had the matter under consideration, and they have 
agreed to recommend the grant of a charter on the under- 
standing that the West Riding County Council makes a 
substantial subvention towards the university, and that the 
promoters undertake to raise a capital sam of at least 
£100,000 by the earliest possible date. There seems to be 
some difficulty in deciding on the name which the new institu- 
tion shall bear, but doubtless this will not be allowed to 
stand in the way of the ultimate consummation of the 
scheme. 


St. Louis World's Fair.—A profusely illustrated and 
informing handbook has been issued by the St. Louis 
Gottsschalk Printing Company giving а general and 
concise description of the arrangements for the St. Louis 
World's Fair to be held in 1904. Mr. Chas. M. Kurtz, 
Ph.D., assistant chief in the department of art, is 
responsible for the compilation of the book, and he is to 
be congratulated both on its excellent get up and the 
general usefulness of the information which it contains. In 


the section devoted to this country we find it stated that 
the British Government will erect a pavilion, the main 
hall and the principal front of which will be modelled 
after the orangery, or banqueting hall, of Kensington 
Palace. Beyond the banqueting hall will be an inner court 
ornamented with fountains and statuary. 


The Engineers’ Club. — Under this title a new 
association has been formed for the promotion of social 
intercourse between members of the engineering and allied 
professions. A smoking concert was held at the West- 
minster Palace Hotel on Friday last, and the programme at 
present arranged includes а children's party, followed by а 
cinderella dance, at the Caxton Hall, Westminster, on 
Saturday, Dec. 12. An attractive list of other social 
gatherings to follow is being gathered. The club has been 
founded under the auspices of the Junior Institution of 
Engineers, but membership is open to the profession 
generally upon proper introduction. It is hoped in the 
future to be able to engage permanent rooms, so that 
members may enjoy the usual advantages of a clubhouse. 
Mr. Fred. S. Pilling, 20, Victoria-street, Westminster, 
S.W., one of the joint hon. secretaries, will be pleased to 
answer any enquiries. 

The Osmium Lamp.—Dr. W. Wedding, professor of 
the Technical College, Berlin, has made a report on some 
tests he has carried out in order to determine the life and 
economy of the osmium lamp. In the experiments two 
groups, consisting of six 37-volt lamps each, were connected 
in series across a 220-volt circuit. In group 1, for the 
first 3,132 hours the average life of the six lamps was 
2,853 hours, and the average candle-power fell from 30:1 
to 23:77. The mean consumption per candle-power rose 
from 1:46 to 1°78, After 520 hours the first lamp collapsed, 
and after 3,724 and 3,940 hours respectively two others 
gave out, the remaining three still burning after 3,973 hours. 
In group 2, which consisted of six 25-c.p. lamps, the report 
gives the average life as 1,479 hours, the candle-power 
dropping in 2,198 hours from 25:1 to 19 9, and the energy 
consumption increasing from 1:37 to 1:75 watts per candle- 
power. These excellent results give ground for hope that 
lamps of this character may be turned out before long in 
commercial quantities and at commercial prices. 


Technical Education in London.—The Technical 
Education Board for the county of London have prepared a 
report showing the growth of technical education so far as 
it is connected with the five schools and institutions 
managed by the Council. The total number of students 
attending the classes at these schools was 2,053 at the end 
of October last, compared with 1,633 in 1902—an increase 
of 420.  Improvers, learners and apprentices under 
21 years of age are admitted to the classes free, whereas 
other students pay 108. per session, with the exception of 
artisans or working women earning less than 30s. a week, 
who рау 4s. 6d. per session. It is gratifying to notice that 
at each school the free students attend for a larger number 
of hours than the paying students, and the percentage of 
those who make over 20 hours’ attendance per session is in 
each institution greater in the case of the free students. 
The American Ambassador has consented to present certifi: 
cates to the county scholars, and the presentation will take 
place on Jan. 29 at the Queen’s Hall. It has been arranged 
to hold the annual conference of teachers at the South- 
Western Polytechnic from Jan. 7 to 9, further ша 


of which will be published in due course. 


New Books.—Messrs. Whittaker and Co. will publish 
shortly ‘Electric Traction: A Practical Handbook on the 
Application of Electricity as a Locomotive Power,” by Mr. 
John H. Rider, chief electrical engineer to the London 
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County Council tramways. The work will deal with the 
various systems of construction of, and the apparatus, 
generating plant, etc., used in, electric railways and 
tramways.—'' Directory and Map of Automobile Charging 
Stations” (The “Electrical Times," Limited. Leather, 3s. 6d.; 
cloth, 2s. 6d.). The directory contains particulars of upwards 
of 700 places in the United Kingdom where the batteries 
of electrically - propelled automobiles and the ignition 
accumulators of petrol-driven cars may be recharged, the 
information given including such useful details as the hours 
of business, the current available, price charged, and 
whether repairs can be carried out and garage given. 
The map shows clearly all the main roads, while all the 
places mentioned in the directory are marked in various 
ways according to the nature of the facilities offered. The 
work is of special value in the case of electric vehicles, for 
it is easy with the aid of the map and directory to plan 
out a tour and be certain of obtaining facilities for charging 
en route. 

Railway Electrification.—It will be remembered 
that in the abstract we gave in our last issue of a loug 
article under this title appearing in the Times, the hint was 
thrown out that if electric supply companies in London 
were in а position to provide the necessary electrical 
energy, the question of converting the suburban steam 
railways to electrical working would be very much simpli- 
fied. Mr. R. Stewart Bain, the managing director of the 
London Electric Supply Corporation, has written a letter 
to our contemporary, in which he states that in about a 
month's time his corporation will be in a position to supply 
electrical power on a large scale for traction purposes 
similar to those described in the article. The Deptford 
power atation of this corporation, one of the largest electric 
generating stations in the country, is situated in close 
proximity to three of the southern railways, and from that 
station it would be possible to obtain a supply of electric 
power to work the suburban traffic of any or all of these 
railways at a price less (owing to the variety and extent of 
the load at the station) than it could be produced by the 
railway companies separately or jointly. The saving effected 
in capital expenditure to the latter from such an arrange 
ment is obvious. 

The Ramsgate Dilemma.—The Ramsgate Corpora- 
tion have been much exercised for the past fortnight on the 
question of electric lighting. The Isle of Thanet Light 
Railways Company and the Ramsgate and District Electric 
Lighting Company are both applying to the Board of Trade 
for electric lighting provisional orders, and both have 
applied to the Corporation for their consent. It greatly 
grieved the members of the Corporation that they were not 
allowed to have both schemes, but they were informed by 
the Board of Trade that competing orders would not be 
granted. From the information we have received, the 
light railways company offered the more favourable 
terms for private supply, and the electric lighting 
company the better proposals as to purchase. We 
presume that it is due to this latter considera- 
tion that consent has been granted to the appli- 
cation of the electric lighting company. Without more 
detailed information, however, it is useless to criticise 
the decision of the Corporation, and we would only say 
that it seems a pity to multiply electric supply undertakings 
in one district. The light railway company have their 
works in full swing, and could with their better load factor 
give economically the cheaper supply promised. 

Institution of Electrical Engineers.—The next 
meeting of the Institution in London on Thursday, the 
10th inst., falls on the three hundredth anniversary of the 
death of William Gilbert, and the Council have decided to 


mark the occasion by a fitting ceremonial. The Mayor and 
other representatives of the borough of Colchester will 
attend officially at 8 p.m. to receive an historical picture 
(representing Dr. Gilbert in the act of showing his elec- 
trical experiments to Queen Elizabeth and her Court), 
which will then be presented by the Institution to 
the borough of Colchester, in which town Gilbert was 
born in 1544, and died in 1603. At the conclusion of the 
presentation an ordinary general meeting will be held, at 
which the following paper will be read: “The Slow 
Registration of Rapid Phenomena by Strobographic 
Methods: The ‘Ondographe’ and Puissancegraphe 
(Wave Recorder and Power Recorder),” by E Hospitalier, 
president of the Société Internationale des Electriciens. 
M. Hospitalier will also give a demonstration of the 
ondographs. If time permit, the following paper will then be 
read: “On the Magnetic Dispersion in Induction Motors, 
and its Influence on the Design of these Machines,” by Dr. 
Hans Behn Eschenburg. We would remind our readers 
that the annual dinner takes place the night before at the 
Hotel Cecil. 


Electric Discharges in Gases,—The current number 
of the Journal of the Chemical Society gives a short 
abstract of a paper by Mr. W. R. Carr on the laws govern- 
ing electric discharges in gases at low pressures. Paschen 
has found that with spherical electrodes and a given spark 
potential the gaseous pressure at which an electric dis- 
charge occurs is inversely proportional to the distance 
between the electrodes. The author, using parallel plate 
electrodes in a uniform field, extends the application of the 
above law to a number of gases (air, hydrogen, and carbon 
dioxide) for pressures at, and below, the critical pressure 
(this being the pressure for which the spark potential has 
its minimum value). The values of the spark potentials 
were for all pressures, independent (1) of the size of the 
electrodes, provided the discharge took place in a uniform 
field; (2) of the material of the electrodes, iron, zinc, 
aluminium, and brass being used in turn. Paschen’s law 
appears to be applicable so long as the distance between 
the electrodes is greater than the diameter of the sphere 
of molecular action. The minimum spark potential varies 
with different gases, but is a constant for a given gas, 
independent alike of the gaseous pressure and of the 
distance between the electrodes. From the author's results 
it seems that the minimum spark potential is a property of 
the atom rather than of the molecule; for any selected gas 
its value may be calculated additively. | 


Noise of Electric Tramoars.— In a leading article 
a few days ago the Times called in question the noise made 
by the running of electric tramcars. We know that in 
some cases this trouble has positively amounted to a 
nuisance, which frontagers on the line of route have been 
powerless to prevent. It is usually during the first months 
of operation only, however, that complaints are made on 
the score of noise, as witness the case of the electric cars in 
West London. Mr. J. Williams-Beun has written to our 
contemporary inviting its leader writer to take a trip on 
one of the London County Council electric cars and, by 
practical illustration, be convinced of the error he has fallen 
into by assuming that trams run on the conduit system are 
equal offenders with cars driven by the overhead trolley in 
respect of noise. Mr. Benn says he will discover that the 
conduit system is much quieter than the overhead. In the 
latter case there is the grinding of the rails plus the noise of 
the trolley wire. Indeed, the noise of the conduit system, as 
now running, does not compare unfavourably with the rumble 
of the horse cars—i. e., if the clatter of the horses’ hoofs be 
taken into account. As to the “nuisance to the district, 
Mr. Benn says the fact remains that all the boroughs in 
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the south are clamouring for an extension of this “ nuisance ” 
at the earliest moment. The letter concludes: “So far 
as our information goes, property has perceptibly appre- 
ciated. It is difficult to understand why a beautiful and 
clean electric car should depreciate property more than a 
lumbering and dirty horse car. Anyway, our experience 
is that north and south the people ‘want more’ London 
County Council electric trams on the conduit system.” 


Rugby Engineering Society.—This is the title of 
а new society which has established itself in the Midlands. 
The scheme was promoted by the Rugby staffs of the 


British Thomson-Houston Company and of Messrs. Willans 
and Robinson, Limited, but anyone interested in engineer- 
ing is eligible for membership. 
-Wingfield and F. Samuelson. 


The first ordinary meeting was held on Thursday evening, 


Nov. 5, when an interesting paper was read by Mr. Е.. 
Samuelson on the Curtis Steam-Turbine,” the paper 


being illustrated by half-size sectional drawings of a 500-kw. 
turbo-generator running in the British Thomson-Houston 
power-house at Rugby, as well as by curves showing the 
steam consumption, etc. The paper itself is a most interest- 
ing one, and gives clearly the principles involved in the 
Curtis steam-turbine. A great point is made of the fact 
that the steam consumption per kilowatt-hour is wonder- 
fully uniform over & wide range of load. "The reason for 
this is that the turbine is of the impact type, and the 
governing over а range of load is effected by varying the 
number of nozzles actually in use. We hope to give a full 
extract from the trial figures in this paper at an early date. 
The second meeting on the 19th ult. was devoted to a 
eontinuation of a discussion on the paper, and а very 
complete reply was given by Mr. Samuelson. The third 
meeting was held yesterday, when a paper was read by 
Mr. D. P. Thomson on The Central London Railway." 
Electric Motors at Hackney.—Mr. L. L. Robinson, 
the electrical engineer to the metropolitan borough of 
Hackney, has just issued an interesting pamphlet on the 
application of electric motors to commercial purposes. The 
object of the publication is to increase the demand for 


electric power, which has already reached considerable 


dimensions in the borough. Although the supply of elec- 
tricity was only commenced at the end of October, 1901, 
there are now 147 motors connected to the mains with an 
aggregate horse-power of 537. The information given in 
the pamphlet is interesting from many points of view, and 
the consumer will specially value the figures given on p. 17 
of the average quarterly accounts with various classes of 
consumers. These are worked out as the average cost per 
brake horse-power per quarter, and come surprisingly low 
in a number of instances. Thus, one firm using electric 
motors for an engineering workshop with lathes, circular 
saws, etc., finds the average cost only £1 per horse-power 
per quarter, or £4 per annum. Ore-crushing plant, work- 
ing longer hours, of course, costs more, and it is likely that 
this plant uses more regularly the rated output of the motors. 
The charge for electrical energy in Hackney used for driving 
motors has been reduced from Oct. 1 last to the following 
rates: 2d. per unit for all consumption up to 1,000 unite 
per quarter, and 14d. per unit for all electrical energy used 
in excess of this quantity. As the Council have not the 
powers to let motors out on hire, they have entered into an 
arrangement with the Rhodes Electrical Manufacturing 
Company to do this for them. The terms set forth on 
р. 25 give the rates charged under this hire-purchase system 
on one, two, or three year leases. The quarterly pay- 


The society already 
numbers some 350 members, and has as its first president, . 
Mr. W. J. Larke, and as vice-presidents, Messrs. С. H. 
The two hon. secretaries 
are Mr. E. R. Briggs and Mr. C. C. Wharton respectively. 


ments in this case include interest and repayment of capital. 
These terms will be of service to small users, but many 
firms will prefer to buy their equipment outright after 
reading the results that have been obtained elsewhere in 
Hackney. The illustrations in the pamphlet leave nothing 
to be desired, and show a great variety of application of 
electric motors. 

High-Voltage Direct-Current Traction.— At a 
time when the application of high-voltage alternating 
current to traction work is being widely discussed, it is 
interesting to hear of an experiment which Mr. R. Thury, 
of Geneva, is carrying out in Southern France with a 
trolley system taking continuous current at 1,200 volte. 
The line in question extends between St. Georges de 
Commiers and La Mure, about 20 miles apart, near 
Grenoble. The main business appears to be freight, and 
one locomotive is in service at the present time. It weighs 
about 50 tons, and is of 500 h.p. capacity, there being, 
in fact, four motors of 125 h,p. capacity each, two on 
each truck. These are connected in series, and each require 
185 amperes at 625 volts. The line is equipped on the 
three-wire system, so that the voltage between the outside 
wires is 2,400 volts. The road is a grade with slight slope, 
and the loaded train comes down with the motors arranged 
to run as generatora and act as brakes, being connected to 
the resistances. For breaking the circuits, oil switches are 
used. Hauling 20 cars of a gross weight of 111 tons, the 
locomotive makes a speed of about 22 km. per hour on 
the 2} per cent. grades. The overhead construction is 
solid, with double contact wires and double sete of Siemens 
sliding bow contacts, exerting the slight upward pressure of 
azlb. The overhead line consists of two “figure 8” copper 
wires, 114mm. cross-section, in span on wooden poles. As 
already stated, the voltage is 2,400 volts between the outside 
wires, and 1,200 volts between each contact wire and the rail 
forming the neutral. The resistances employed in associa 
tion with the controllers are carried in the motorman’s 
cabin, being large enough to absorb easily the electric 
braking current produced by the locomotive on the descent 
when the motors are run as generators. The locomotive 
has also a hand braking system and an air system, for which 
the compressor is driven by & small motor of 4 h.p. at 
1,200 volts. Special care has been taken with insulation 
in view of the high voltage used. We are indebted for the 
above particulars to the Electrical World. 

Conductor Rail Steels.—Before the American Insti- 
tute of Mining Engineers last month Mr. J. A. Capp read 
a paper in which he gave the results of teste made with the 
object of drafting an original specification for third-rail 
steel. Steels of as wide a range of composition as could 
be obtained were tested, and the results are given in 
various tables and diagrams. The T-section rail is the 
outcome of designs intended to present the greatest life 
and strength of the section with the least weight of the 
metal, but, on the other hand, one of the chief requirements 
of the third rail is an ample cross-section to carry the 
current without an undue drop iu potential. The strength 
of the section is of little moment. Bearing this in mind, a 
section of a conductor rail has been designed by Mr. W. B. 
Potter which, when 2:5in. wide by Ain. high, will weigh 
about 98lb. to the yard. A dovetail at the bottom pro- 
vides an easy means of securing the rails by fishplates of 
special form, and any of the common forms of bond may 
essily be applied. From the teste carried out by Mr. Capp 
on the influence of special additions to steel upon ite 
electric conductivity, it appears that manganese pre- 
ponderates in influencing the resistance of the steel, and 
that for lowest resistance manganese must be present in 
very small quantity, much smaller than is usual in merchant 
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steel or structural steel, While all the usual impurities 
found in steel reduce this conductivity, so great is the 
preponderance in the influence of manganese that other 
elements may be tolerated in quantities which the steel- 
makers would consider reasonable, without unduly increas- 
ing the resistance. For a satisfactory third rail the lowest 
possible resistance, say from 6 to 6:5 times of copper, is not 
necessary. Assuming, then, that a rail made from steel having 
‘a resistance not greater than eight times that of copper 
is desirable, the specified analysis of maximum impurities 
allowable should be: carbon, 0°15 per cent.; manganese, 
0°30 per cent.; phosphorus, 0°06 per cent.; sulphur, 0:06 
per cent.; and silicon, 0'05 per cent. It appears that the 
wear and tear question is a very serious one. From the 
remarks with which the author concluded his paper, it 
seems that the wear and tear on the third rail of the 
Manhattan Railroad has reduced it by about Lin. since 
the time of its installation. 

The Royal Society.—The anniversary meeting of this 
society was held at Burlington House on Monday afternoon, 
when there was a large attendance of Fellows. A feature 
of the meeting was the presentation of the medals in the 
gift of the society. Among the recipients was M. Pirre 
‘Curie, who received the Davy medal “for the most 
important discovery of the year in chemistry.” The 
discoverer of radium was accorded a most sympathetic 
reception. The Hughes medal was awarded to Prof. 
Johann Wilhelm Hittorf for his experimental researches on 
the electric discharge in liquids and gases, extending over 
а period of more than half a century into the present 
year. An incident of the proceedings was the formal 
presentation of a subscription portrait of Lord Rayleigh, 
painted by Sir George Reid. 'The president mentioned 
that though one of the more immediate objects of those who 
conceived the idea of a portrait was to commemorate the 
distinguished scientist’s great services in connection with 
the foundation and administration of the National Physical 
Laboratory, it was also intended to mark his secretaryship 
of the society for 11 years and his labours on several 
scientific commissions. He further referred to Lord Rayleigh 
ав one of the most eminent original workers of his genera- 
tion, who had traversed the whole range of physical science, 
bringing to light its essential principles. Considerable 
division of opinion was manifested in regard to a successor 
to Sir Michael Foster, M.P., so long one of the secretaries 
of the society. The nomination of the council, however, 
was confirmed by ballot, and Sir Archibald Geikie was 
declared elected. In the course of his address Sir Wm. 
Huggins, the president, referred to the loss sustained by 
the society in the death of Sir Geo. Stokes, to whom, he 
mentioned, а memorial is about to be erected in Westminster 
Abbey. An important suggestion made by the president 
was for the better inter-communication of ideas between 
the various learned societies in the kingdom, and that the 
Royal Society’s papers should be more speedily published. 
In the evening a banquet was held in the Whitehall Rooms, 
at which the president was supported by a large and 
distinguished company. 

Etiquette for Electrical Contractors. — The 
members of the London Electrical Contractors’ Association 
at their meeting on Tuesday evening were asked to discuss 
the question “ Are we tradesmen?” and some of them did 
so in no uncertain manner. Mr. J. B. Joseph, who intro- 
duced the subject with a short paper, declared that the 
varied character of the work of electrical contractors 
entitled them to the dignity of profeasionals ranking with 
engineers, and argued that, in keeping with professional 
etiquette, they ought not to cut their accounts or allow 
discounts for electrical fittings or to consulting engineers. 


| This led to a fairly spirited debate, and on the first point 
the meeting was evidently against Mr. Joseph. Mr. 
Rawlings, for example, bluntly declared that hs preferred 
to be able to buy and sell than to call himself an 
engineer or а consulting engineer. They were business 
men—that was the beginning and end of it. Another 
member (Mr. Bedford) took a similar line, pointing out 
that professional men were not supposed to advertise. 
Mr. Rolf, a consulting engineer, argued that this was not 
а question of professionalism, but a personal matter. He 
was sure there was nothing in the business of an electrical 
contractor which would debar him from association with 
engineers. On the other part of the subject the meeting 
was certainly with the author in his denunciation of the 
practice of cutting accounts and allowing discounts, and it 
was agreed that, in the case of consulting engineers, allow- 
ances for professional services ought to be handed direct 
to them by the principals, and not be included in the con- 
tractors’ estimates. Another point upon which there was 
general agreement was that the wiring of a building and 
the fixings of fittings ought to be carried out by the same 
contractor, as the contrary practice led to trouble and con- 
fusion. A suggestion made by Mr. Rolf, that it should be 
binding upon all firms who were members of the association 
not to fix fittings on other contractors’ wiring, was rejected 
as impracticable, but the feeling was expressed that some- 
thing of the sort ought to be done. We should, perhaps, 
say that during the debate both Mr. Rolf and Mr. Gaster, 
another consulting engineer, repudiated any suggestion that 
consulting engineers received discounts from contractors 
except such as were provided for in the estimates. We 
understand that the question of fusion with the Federated 
Ironmongers’ Association is under consideration by this 
association, having regard to the common interest in elec- 
trical fittings of the two trades. 


Storage Batteries.— The paper which Mr. W. 
Hibbert presented to the meeting of the Institution of 
Electrical Engineers last week, describing experiments 
conducted by himself on the new Edison secondary or 
storage battery, has led to an interesting communication 
being published in the Times of the 27th ult. from a corre- 
spondent signing himself * Multiple Supply." The object 
of the communication is to direct attention to a suggested 
application of Edison’s battery outside of the motorcar. 
In brief, the proposal is that larger batteries of heavier 
construction than those used for road travelling should be 
employed as an aid and adjunct to recognised systems of 
long-distance electrical transmission on railways. In effect, 
such a system has been devised. The writer thus describes 
it: An electric locomotive and tender is used, the tender 
carrying an Edison battery weighing from 15 to 30 tons, 
according to the speed desired and the weight of the train. 
If 20 tons of the latest, or 1903, type of Edison battery 
should be used, then a train weighing 200 tons could be 
propelled from Victoria to Brighton in 45 minutes or less, 
or at a speed of 75 miles per hour, by battery power only. 
In this case, as in all others, the total weight of electric 
locomotive, tender, and battery would be from 10 to 15 per 
cent. less than that of а steam locomotive and tender able 
to do equal service. But as batteries take time to charge, 
they would be used only as an aid to other means of pro- 
pulsion, and in the following manner: Current from suit- 
ably located generating stations would be conveyed to all 
trains by a light third rail, this current being either con- 
tinuous or alternating as desired. This would be used to 
drive the train through suitable motors, the extra power 
required in starting from stations and on upward gradients 
being supplied by the battery current applied to other 
motors. If the line supply should fail from any cause, then 
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the batteries alone would be called upon to propel the train 
to its destination or to а section of line not in difficulties. 
To ensure economy of construction, the third rail would be 
omitted at all sidings, in statíon yards or tunnels, on 
bridges, or wherever its use would be dangerous to life, 
battery power only being used at such points. Without 
going into the elaborate details which have been fully 
worked out by competent engineers, the writer says that 
the first cost of such a system is about one-fourth that of 
anything now in common use, and much less than that of 
some proposed high-voltage systems, while in security of 
Operation it is superior to the reliable steam locomotive. 
Indeed, for an expenditure not exceeding £4,000 per mile 
of single track, trains weighing from 200 to 350 tons may 
be operated at intervals of from 10 to 15 minutes through- 
out the greater part of the day, and at a normal speed of 
80 miles per hour, thus practically duplicating the train 
capacity of most railway lines. The question of efficiency 
апа cost of power supplied to the motor is not treated by 
the writer. 


The Late Sir Frederick  Bramwell. — We 
regret to have to record the death of Sir Frederick 
Bramwell, F.R S, which took place on Monday last in 
London. This eminent engineer completed his eighty- 
fifth year on March 7 last. The story of his life is one 
of strenuous and successful labour, and is closely bound 
up in the progress of engineering. He was apprenticed in 
1834 to one John Hayne, who was then making steam- 
driven carriages to run on the roads, and it was only at 
the latter part of his life that such self-propelled vehicles 
gained a place in commercial and private life. In was thus 
іп a “steam-locomotion-on-common-roads atmosphere that 
Bramwell’s apprenticeship was passed, and he made full 
use of his opportunities to gather facts and information 
which might afterwards be useful to him. At that time 
technical education was a thing unknown, and but féw 
engineers could take advantage of such scientific educa- 
tion as was to be obtained. ‘Innate love of the 
profession” and “mother wit" were the sole educa- 
tional aids available to the engineers of that date. 
' Their success was, therefore, “in a large measure 
due to the fact that they became engineers literally because 
they could not help it: that the taste for engineering was 
born with them, and that their very natures compelled 
them to follow that taste.” We quote Sir Frederick 
Bramwell’s own words, and he was in his own person a 
remarkable exemplification of them. His extensive and 
. varied information was the outcome of personal observation 
and experience. Study was uncongenial to him, but his 
retentive memory rarely lost its hold of any detail which 
he had seen or had described to him, and his mind became 
a storehouse of professional learning. Of Sir Frederick’s 
work amongst engineering and scientific societies, it suffices 
to say that he occupied at one time or another the presi- 
dential chairs of all our leading institutions. His work 
for the Institution of Civil Engineers was moat highly 
appreciated, and he inaugurated the benevolent fund which 
has done so much good amongat old engineers. Electrical 
engineering has received much attention from him, as 
instanced by the many electric works for the design which 
he was responsible. Of these, the pioneer electric lighting 
station at Derby was an example, and the inauguratior cere- 
mony in connection with the South Wales Electrical Power 
Distribution Company was one of the latest occasions on 
which Sir Frederick entertained a large audience with 
engineering reminiscences. He was a brilliant speaker, 
and his ready wit helped to enforce his arguments in a 
most pleasant way. Thus the Institution of Electrical 
Engineers in London enjoyed last session a moat enter- 


taining defence by him of our present system of weights 
and measures as against the decimal system. The engineer- 
ing profession as a whole is poorer by the loss of Sir 
Frederick Bramwell, and his genial humour, clear judgment, 
and ready wit will be missed at the meetings of the many 
societies he so regularly attended. A memorial service will 
be held to-day at St. Margaret’s Church, Westminster, at 
1 o'clock. This service has been arranged by the Institu- 
tion of Civil Engineers. Members of other scientific 
societies are invited to be present. 


Radium.—Sir Wm. Ramsay's lecture before the London 
Institution last week on “ Radium and the Periodic Law ” 
was perhaps chiefly remarkable for his declaration that the 
transmutation of elements as a theory was by no means 
absurd. The lecturer briefly sketched the outline of the 
periodic law, which is beginning to suggest some root identity 
between the various elements, and then told of some practical 
results that had followed the discovery of this law, Sir 
William traced the various steps which led to the discovery of 
radium. Mendelieff, the great Russian chemist, ranged 
the elements—hydrogen, oxygen, carbon, nitrogen, sodium, 
the metals, and the other substances of which all things 
were com posed—in the order of their atomic weight. Thus 
arranged, he showed that substances which came in certain 
classes had certain properties in common, ав, for example, 
fluorine, chlorine, iodine, and bromine. But there were 
gaps in this scheme, and Mendelieff predicted that new 
elements would be discovered to fill the vacant spaces. 
The fulfilment of that prophecy was one of the greatest 
scientific achievements of recent years, and each new kind 
of atom had fallen into and fitted an empty place. In 
1894 Lord Rayleigh and Sir W. Ramsay detected argon in 
the air. Next year Sir William discovered helium, which 
had been revealed in the sun by the spectroscope before it 
was found on earth. Two years later, in 1897, when the 
British Association met in Canada, Sir William Ramsay 
ventured on the prophecy that other elements like argon 
and helium would be discovered. He and а scientific 
colleague justified the forecast. They searched high and 
low, and finally by means of liquid air they isolated three 
new elements in the atmosphere—krypton, neon, and 
xenon—belonging to the same class as helium and 
argon, and like them inert bodies with no discover- 
able affinity for others. The professor showed what 
gases of these substances were like by sending through 
them an electric current. Their spectra were thrown 
on the screen, that of xenon, or “the stranger,” showing 
in its entirety the remarkable number of 2,000 distinctive 
lines. These, it had been said, were inert elements. Their 
discovery had been followed by the revelation of a class of 
elements that were remarkably energetic. In 1896 Róntgen 
discovered the X-rays, and Prof. Ramsay showed a radio- 
graph, the first he believed taken in London by the 
Röntgen rays. Simultaneously Becquerel, in Paris, 
discovered that uranium would discharge the electrosoope. 
Madame Curie, following up the investigation, revealed 
the existence of polonium in pitchblende, and iu the same 
mineral Monsieur and Madame Curie made the momentous 
discovery of radium—now universally known as the most 
energetic of all radioactive bodies. But not the only one ; 
there seemed to be six in all—uranium (found by Becquerel), 
polonium and radium (Monsieur and Madame Curie), 
thorium (Schmidt, of Breslau), tinium, and an unnamed 
element (by Gresel). As to what became of radium 
ultimately, Sir Wm. gave it as his opinion that the 
infinitely small particles that it threw off eventually lost 
their radioactivity, and then gave the spectrum of helium. 
It seemed as if this intensely active element at last turned 
into helium—thus bearing out the theory of transmutation, 
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WORKS’ VISITS. 


i.—The St. Helens Cable Company, Limited, 
Warrington Factory. 


It is not intended that the following article shall be an 
exhaustive description of the above factory. Passing 
reference only will be made to the departments engaged 
otherwise than in the manufacture of electric cables or the 
preparation of insulation for same. Regarded as a whole, 
the factory is a striking example of home progress and 
enterprise. The company originally established themselves 
at St. Helens, as the title implies, and their Warrington 
factory may thus be regarded as an overgrowth. Hitherto 
the Warrington factory has depended upon St. Helens 
for its wire supplies, bui arrangements have now been 
made, we understand, to render it self-contained in 
this important respect by the addition of & wire-draw- 
ing plant capable of turning out 75 tons per week. 


for cable manufacture; (7) engineering department; (7A) 
joiners’ and ters’ (drum-makers); (8) compoun 
shed; (8) iron and brass foundry; (11) power-house; 
don finished rubber goods warehouse; (12) boilers; 
12А) rubber-drying room; (15 and 14) cable-jointing 
shops; (15) pump-house ; (16А) electric motor repair 
shop ; (17) rubber-spreading shop ; (17A) rubber-drying 
room ; (18) laboratory ; (19) dry-eore cable-testing room ; 
(20) dry-core eable-manufacturing shed ; (22) waiting test- 
room. The lettered numbers refer to first-floor rooms. 


RuBBER DEPARTMENT. 


Upon entering the works we were at once conducted to 
the rubber department—marked 1 and 2 on plan— which 
may be regarded as the nucleus of the whole establishment. 
The first room visited was the raw rubber stores, where а 
large stock of all the finer grades of rubber is stacked in 
bins. An average stock of over 50 tons is kept in these 
stores, representing in itself a large amount of capital. 
We next entered the boiling and washing section, the raw 
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Block Plan of the Warrington Factory of tlie St. Helens Cable Company. 


The necessary accommodation for this plant is already 
provided. In the selection of a site for their new 
factory the company made a particularly happy choice, 
both the railway ana water facilities offered being excep- 
tional. During the past four years the factory has been 
quadrupled in extent, and the directors have secured 
66 acres of the adjoining land with a view to further 
developments in the future. The company is now under 
new management, and the complete reorganisation has led 
to both: economies in manufacture and improvement in 
details. У Иб: а 


The general arrangement of the existing buildings is: 


shown on the accompanying plan, the numbers on which 
indicate the different shops as foHows: (1) raw rubber 
stores and rubber-washing room ; (14) rubber-buffing room ; 
(2 and 2А) drugrooms and rubber manufacturing depart- 
ment ; (3 and 5А) offices and cable-testing room ; (4 and 5) 
électric cable manufacturing sheds; (5A) cotton-covering 
room for small wires; (6) copper and raw material stores 


rubber being first boiled in large tanks containing а special 
solution, and then passed successively through a massive 
three-roll crushing mill, washing and sheeting mills, until 
thoroughly cleansed from all impurities. After this treat- 
ment the rubber is stored away in large drying chambers, 
kept at a constant temperature of 110deg. Ё, where it 
remains for some weeks until the sheets are matured. We 
then proceeded to the mixing section, where the various 
qualities of rubber are made up and consigned to the 


mixing mills. This is an important operation, and only the 


most skilled operatives are engaged in it; thereby ensuring 
the best results for the various purposes. Subsequent to 
the mixing process the batches of compound are rolled out, 
through one or other of the three large calenders available, 
to the required thickness. It should be mentioned that 
the machinery in this department is of the latest and moat 
up-to-date kind. The calenders and mixing and washing 
mills are arranged on three main shafts. The first of these 


shafts is driven by а 200-h. p. engine, and carries six - 
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mixing mills and one three-bowl calender; the second | for the manufacture of vulcanised cables, this department 
shaft, driven by а 350-h. p. engine, carries three small | has also established a reputation for mechanical and other 


Bay in the Main Cable Shop. 


washing mills, one large two-roll washing mill, one 
large three-roll washing mill, one mixing mill, and one 
three-bow! calender; while the third shaft, driven by a 


rubber goods, of which the factory yields an enormous 
output. This fact has an important bearing upon the 
organisation of the factory, which is invariably busy in 
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Strandinz Machine in Main Cable Shop. 


some when not in all of its branches. In the samo building 
other machines were turning out cab tyres, tubing, etc. 
The manufacture of the firm's cab tyres alone. keeps a largë 


— 


120-h.p. electric motor, carries tbree mixing mills and one 
three-bowl calender. Although primarily intended to pro- 
vjde the cable branch with its requirements in compound 
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number of hands employed, several tons of these tyres | of lathes of various patterns and designs, sewing machines, 
being dispatched from the works weekly. Having witnessed, | leather-cutting and rolling machines, packing making rolle, 
for our own satisfaction, the operations which the рго- | etc. It may be explained here that some of the rooms 
duction of this class of goods entails, we passed on {о mentioned in the foregoing, and others of which subsequent 
the press and curing shops. Here we were surrounded | mention will be made, are situated on the first floors.of the 


Longitudinal Machine in Main Cable Shop. 


by vulcanising pans, hydraulic and belt-driven presses of | respective branch buildings to which they belong, and are 
all shapes and sizes, accumulator and powerful bydraulic.| consequently not shown on the accompanying plan. 
pumps, etc. Thence we proceeded to the moulding room | From the last-mentioned room we crossed the yard 
and witnessed the manufacture of a bewildering array of | to a new building—marked 17 on plan. This is the 
rubber goods of every conceivable description—balls, | rubber-spreadiog shop, aud contains seven splendid steam- 


Armouripg Machine in Main Cable Shop. 


buffers, pedals, blocks, insulating materials, etc. The next | heated spreading machines, with their necessary accom pani- 
move was to the mechanical rubber section. Неге we | ment of dough mills, masticators, etc, all electrically 
saw large rolls of sheets and insertion, valves, washers, | driven. Here operatives were spreading sheets of pure 
cylinders, rubber gloves, mats, etc., and more vulcanising | rubber and all kinds of insulating tapes and cloths. Over- 
pans, together with large drums for lapping sheets. Then | head is a large chamber for maturing the pure sheets; 
we came to the lathe and buffing room, with its long line | also a well equipped laboratory, entered through a fire- 
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proof door. This laboratory is under the control of an 

expert chemist, and contains all the necessary apparatus 

for experimenting and testing the firm’s various products 
and proving the quality of raw materials before these 
are passed into the factory. Among other apparatus we 
noticed delicate specific gravity balances, a powerful Zeiss 
microscope, experimental mixing mills, and calenders, etc. 
The material stores next claimed brief attention. These 
are extensive, and contained a large stock of fabrics—such 
as linen, cotton, flax, hemp, jute, etc.—for the various 
purposes of the factory. | 


CABLE DEPARTMENT. 


Proceeding, we arrived ultimately at the cable depart- 
ment itself. Cables are the firm's Tecra manufacture, 
and the factory has been designed with a view to the 
efficient and speedy handling of all sizes, ranging from 
the smallest instrument wire to the ee power or tele- 
phone cable. Roughly speaking, this department consists 
of three shops, with stores and testing-room conveniently 


deal with 8, 12, 18, and 24 wires respectively; seven pure 


rubber covering machines; one 4-headed and two 5-headed 
dialite insulating machines; one 3-headed paper and taping 
machine; one 4-headed taping machine; one 4-bead 


vertical taping machine ; four 24-spindle braiding machines ; 


eight 18-spindle braiding machines; опе steel-taping 
machine, fitted with two jute serving heads and two 
compounding tanks ; three rubber-cutting lathes ; one lead 
press with 20in. to Sin. diameter ram; one lead press with 
26in. to 6in. diameter ram ; one lead press with 26in. to 
8in. diameter ram. 

The lead presses enumerated in the above list are 
worked by electric motor-driven pumps, supplying water 
at а normal pressure of 17 tons per square inch, and each 
is capable of covering any cable up to 3in. diameter. 
Serving this shop there are also three vuleanisjng pans, 
each of which will take a 9ft. by 4ft. 6in. drum of cable ; 
five steam-heated ozokerite tanks for impregnating pur- 
poses, each of which will take a 8ft. by 5ft. drum of cable; 
and four long ozokerite tanks for compounding small cables. 
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Bay in Dry vore Shop. 


arranged, so that delays and labour n are reduced 
to а minimum. These shops may be designated respectively 
the main cable shop, the dry-core cable and paper insulating 
shop, and the cotton and silk covering shop. The two 
firet-mentioned ооопру the positions marked 4-5 апа 20 on 
the acchmpanying plan, and measure 280ft. by 140ft. and 
300ft. by 120ft. respectively, while the third—a first-floor 
shop, and consequently not shown on the plan—measures 
280ft. by 40ft. As regards equipment, these shops are laid 
out with a complete plant of modern machinery. 


The main cable shop is traversed throughout its entire 


length by four electric gantries, and contains plant for the 
manufacture of cables with single, concentric, or triple-con- 
centric conductors, either paper, rubber, or dialite insulated, 
and for lead covering and armouring the same as follows: 
one triple-concentric Bulmer stranding machine to lay ар 
37 single wires in one operation ; опе 18-bobbin high-spee 

strander; one 6-bobbin high-speed strander with four 
heads; four longitudinal compound rubbering machines to 


The dry-core cable and paper-insulutiny shop is laid out 
more especially for the manufacture of telephone cables 
and paper-insulated cables generally. It contains at present 
the following plant: one large telephone cable laying-up 
machine; 40 vertical papering heads for telephone wires ; 
12 telephone wire-pairing machines; four 24-spindle braid- 
ing machines for braiding telephone cables; 12 Keighley 
stranding and papering machines; two four-headed paper- 
ing and tapering machines; one six-headed vertical high- 
speed strander; one four-headed vertical high - speed 
strander; one 12-bobbin closing juteserving and com- 
pounding machine; three vacuum drying ovens for tele- 
phone cables ; one continuous hydraulic lead-covering press 
with 26in. to 8in. diameter rams, supplied by a set of 
electromotor-driven pumps. | | 

As might be surmised on referring to the dimensions 
given elsewhere, this shop is not yet fully equipped. The 
wire-drawing plant, of which previous mention has been 
made, is destined to ultimately occupy one bay, while new 
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machinery is to be added, we understand, to increase the 
works output of rubber and dialite insulated cables. In 
close proximity there has just been erected a gas-producer 
plant, with the necessary provision for storage, designed to 
supply gas for heating purposes. This plant may be said 
to represent the latest addition to the works. 

The equipment of the cotton and silk covering shop is as 
under: 3% pure rubber coating machines; 96 16-spindle, 


91/118 Standard Single-Core Cable. 


61/14 *5 square inch Concentric Lead-Covered 


wire, strip, and cable, and has an output of many tons per 
week. 

It is beyond the scope of this article to describe the 
various machines comprising the equipment of these works, 
but to one at least must be accorded more than passing 
mention. We refer to the telephone cable laying - up 
machine installed in the dry-core cable and paper-insulating 
shop. This machine consists of three sections, each capable 


Single Conductor Armoured Cable, 


and Armoured Cable. 


'15 square inch by 075 square inch by 
‘15 square inch Triple-Concentric 


Cable. Outer Conductor. 


57/15 Three-Core Armoured Cable. 


91/11 Concentric Cable, Lead-Covered and 
Armoured with Segmental Copper for 


61/13 Single-Core Armoured Cable. 


‘3 by '3 by 15 Three - Core 
Cable, 


7/15 Twin Cable with Lead Covering 
and Compressed Cores. 


Typical Full-Size Sections of Standard Cables Manufactured by the St. Helens Cable Company at Warrington. 


24 24-spindle, six 20-spindle, four 32-spindle, one 60-spindle, 


of being driven separately, or the whole driven together 


and one 28-spindle braiding machines; 32 silk-covering | by a 50-h.p. electric motor. It is designed to lay up a 


machines; 80 cotton-covering machines; one 19-bobbin, 


506-pair telephone cable, or, if necessary, even larger cables, 


one 7-bobbin, and one 4-bobbin stranding machine; three | at one operation, and occupies the whole of one bay, 


flexible stranders. As its name implies, this shop is devoted 
entirely to the manufacture of cutton and silk covered wire 
.for armature winding, bells, telephones, etc. It is capable 
of supplying every description of cotton-covered and braided 


300ft. by 40ft. 


No description of this department would be complete 


without reference to the testing equipment provided. The 
galvanometers are all of the highly sensitive D’Arsonval 
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type, mounted on substantial brick pillars, the test keys 
being mostly of the well-known Rymer-Jones pattern The 
pressure to each set is 600 volts, which may be sub-divided 
at will by means of elaborate battery commutators. All 
the tables on which the sets are mounted are of special 
design with a view to economising space. The high- 
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appreciated by many of the leading collieries in the United 
Kingdom. Dialite cables have also been largely used in 
connection with a number of public electric lighting and. 
traction schemes. It may be explained here that dialite 
is bitumen vulcanised by a special process. We were shown 
through the rooms in which the crude materials are boiled 


Interior View of the Power House of the 8t. Helens Cable Company at Warrington. 


potential testing apparatus consists of a large alternator 
and step-up transformers, an electrostatic voltmeter for 
reading up to 5,000 volts, and a large Kelvin balance for 
still higher pressures up to 100,000 volts. There is no lack 
of room, eight large tanks being in daily use for the 
immersion of cables and wires. All results of tests are 
permanently recorded, and can at any time be quickly 
turned up for reference. 
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down, also the subsequent manufacture of the product into 
sheets of insulation bearing а very strong resemblance in 
texture and mechanical properties to rubber. Among 
others, Mr. Wordingham and Mr. Adams, of Glasgow, 
have reported upon dialite insulation for cables, the results 
of the tests given being eminently satisfactory in every 
respect. | 

At the time of our visit to the works there were on the 


View of the Larger Generating Plant in the Power House, 
machines, in various stages of progress, many large cables 


Of the company’s various manufactures, dialite insu- 
lated cable takes the first place in importance, being a 
5 which has come rapidly into prominence of late. 

be most important claim made in favour of this cable is 
that it is absolutely non-hygroscopic, thereby obviating the 
necessity for lead sheathing. It is, therefore, ularly 
suitable for colliery work, a fact which has been deservedly 


destined for ultimate use in this and other parts of the 
globe. Our particular attention was called to a concentric 
cable of one square inch sectional area, paper insulated and 
lead covered, made to the order of one of the Colonial 
Governments; also to a three-core dialite insulated cable 
intended for colliery work. The feature of the latter cable 
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is that the interstices between the insulated cores are filled 
with dialite insulation instead of the usual jute or hemp 
worming. The result is that, after vulcanisation, the con- 
ductors are enveloped by a solid homogeneous mass of 
dialite. Sections are reproduced herewith of one of the 
cables which were going through the different shops at the 
time of our visit. ese will convey an idea of the variety 
of cables made to recent order. 
AUXILIARY DEPARTMENTS. 

Brief reference may be made to the engineering depart- 
ment of the works, marked 7 on the accompanying plan. 
This is laid out for the repair of any class of machinery 
in the factory, and the manufacture of light insulating 
machines generally. The smithy attached contains two 
hearths and a pneumatic hammer.. А joiners’ and car- 
penters’ shop is provided for the manufacture of cable 
drums and executing general repairs. There is also an 
iron and brass foundry, 80ft. by 30ft., marked 8 on plan. 
Joint-boxes are made here, also fittings and castings used 
in making the machinery erected in the engineering shop, 
etc. Attached is a 50cwt. cupola, blown by a Root’s 
blower, direct coupled to an electric motor; also. a 
õcwt. open-hearth brass furnace, six brass crucible furnaces, 
and a complete sand-blast plant. It now remains to 
deal with the power and lighting plant, which is 
no small item in an establishment the size of 
that under notice. On our way to the power-house 
we gave the dispatch department brief attention. This 
department is interesting, in that it represente the final 

e in progression to which all cables, etc., manufactured 
in the works come, and it is here that we get a vivid idea 
of the amount of work turned out by the factory per day. 
In this connection mention may be made of the fact that 
the packing-room has had to be enlarged recently in order 
to meet growing requirements. Although a railway station 
praetically adjoins thé factory, the need has been felt of а 
direct railway connection, as the method of dispatch by 
eart to the station is, especially for large and heavy con- 
signments, at times inconvenient. Hitherto the factory has 
lacked such connection, but this defect will soon be remedied, 
as the London and North-Western Railway Company are, 
concurrently with the widening of their main line to the 
North, putting in a private siding. When this work is 
accomplished, the St. Helens Cable Company will be in a 
position to reap the full advantage of a site inherently 

ood. The bulk of the raw materials consumed by the 
actory, including coal from the neighbouring collieries, is 
water borne, and enters the works from the quayside. 
POWER AND LIGHTING PLANT. 

It is on this side that the power-house is established. 
The steam-producing plant consists at present of three 
Lancashire and one Babcock-Wilcox boilers, each capable 
of evaporating on an average day load 8,750lb. of water 
per hour. Superheaters are fixed in the down-take at the 
back of the boilers, and two Green’s economisers are in 
use, the scrapers being driven by electric motors. Con- 
densing plant of the most approved type is also installed. 

The engine-room equipment includes one British Thomson- 
Houston 230-kw. dynamo, one Bruce-Peebles 205 -kw. 
dynamo, and one Lancashire Dynamo Company’s 86-kw. 
dynamo, each of these dynamos being coupled direct to 
an Alley and Maclellan’s high-speed compound single-acting 
engine. In addition to this plant there are two engines of 
the same type and make as the above, aggregating 500 h.p., 
driving the shafting for the rubber mills direct. 

As the design of the electric installation a note- 
worthy feature is the entire separation of the power and 
lighting circuits, separate switchboards being for each. 
The lighting current is distributed from a three-wire system 
at 230 volte pressure, the generators being wound for 
460 volts corresponding to the pressure in the power 
mains. A General Electric Company’s balancer is used for 
balancing the three-wire system. Throughout the factory 
there are about 80 motors in nse, ranging in power from 
5 h.p. to 120 h.p. These are employed for dsiving line 
shafting or cranes and machinery direct. The supply is 
conveyed to the different buildings by underground mains 
in earthenware ducts and by overhead line conductors. 

Our thanks are due to the company's secretary (Mr. F. 


Kenyon) for assistance rendered in the preparation of the 
above article and to their energetio works manager (Mr. 
H. R. Garrard) for his courtesy In conducting us over the 


factory. 


INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. 
(Continued from page 803.) 
(7) JUNCTION AND TRUNK LINES. 

As already mentioned in a previous article, in order to 
connect up for communication the various outside villages 
with the main exchange, junction wires become necessary. 
These junction lines generally diverge from the main 
exchange, as will be seen on reference to Fig. 1. It will 
also be seen that while two exchanges are entirely isolated, 
the others (two) are in the same direction, thus reducing 
the cost of construction and maintenance. | 

In the erection of the junctions for Portsmouth, which 
were excessively long, only two main routes were necessary 
to connect up six outside exchanges. Junction lines 
generally start at the termination of the main underground 
cables, and are then carried overhead on creosoted wood 
poles along the main turnpike roads or highways where 
wayleaves are accessible, the wayleaves being obtained 
from the county. and district councils; but where engi- 
5 difficulties are experienced in the roads through 
obstacles and trees, application is made to the private 
owners of the several properties over which the line of the 
poles is proposed to be erected. Difficulties are seldom 
experienced in the obtaining of these consents if the land- 
owners are approached in the first instance and agreement 
entered into. A ſorm of application is shown in Fig. 55. 

In taking up this work, the engineer-in-charge should 
begin by making a preliminary survey, and being provided 
with a complete set of Ordnance maps (6in. to the mile), 
he should walk or drive over the different roads along 
which it is proposed to erect these lines. As soon as the 
route to be followed is decided upon, application should be 
made to the local authorities at once in order to save delay. 
From the information collected the private wayleaves are 
generally ascertained, but in order to save many difficulties 
it is best to obtain the services of a local man in the 
obtaining of these, as he will be thoroughly acquainted 
with the district. Following the preliminary survey, a 
detailed plan should be made up after the following 
manner: (1) the position and number of the poles as near 
as possible ; (2) particulars of crossings ; (3) methods of 
staying the poles; (4) private consents required ; (5) the 
means obtainable for laying-out the poles by traction or 
cartage, traction being by far the best and cheapest 
method. The detailed plan or working survey is the key 
to the success of the whole operation, and if prepared 
thoroughly will save time, expense, and many alterations 
after the work has been completed, and will show the 
foresight and experience of the engineer by the appearance 
of the line. | 

The surveying engineer should be accompanied by the 
foreman who is to take charge of the work and a few 
labourers to mark off the proposed position of the poles 
and measure up the lengths of the s between each 
pole. These positions might be marked by driving in 
hardwood pegs into the ground painted on top with white 
paint. This method cannot always be relied upon, and a 
better one is to draw up & survey book entering all infor- 
mation while on the spot, such as landmarks on the road, 
for future guidance. Fig. 56 shows & useful form of book. 
А will give the number of each pole consecutively from 
terminal or distributing pole at cable end to the exchange 
pole at the village proposed to be connected ; B the posi- 
tion of the pole in the roadway, hedge line, or bank, this 
being a guide to the hole diggers in case of the marks 
being lost; C the length of the pole in feet, extra or 
special poles being marked accordingly ; D the distance in 
уагда between the poles; E the number and position of 
the stays. F, the remarks column should be as large as 
possible in order to note down all special information 
as to consents, single and double line stays, and 
all such points that will be of service to the 
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CORPORATION TELEPHONES. 
Town Hall, 
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we undertake to make good any damage which may be done to the 
eaid property, either in the execution of our work or in repairing or 


maintaining same, and to remove eaid ................................. within 
six montl:s after receipt by us of notice in writing requiring us to 
remove same. We further undertake to make good any damage which 
may be occasioned by such removal. 
C Manager. 
Fic 


foreman when carrying out the work. The survey should 
be so complete that anyone would be able to follow 


without diffüeulty the proposed route. In selecting the 
side of a road, the line should be kept as straight as 


Survey Book. 


E | F 
Stays, if any. Remarks. 


LE 


Fic. 36. 


possible, and the side chosen clear of obstacles and trees, 
preventing as much as possible the overhanging of the 
centre of the road in long spans with the wires. An 


А B C D 
No. of pole. |Position.| Height. | Spans. 


=; 


Cround Level 


Fic. 37.—-A Pole. 


irregular line of poles is unsightly, and always leads to 
comment. Poles should be kept regular both in height 
and distanee apart, well stayed, strutting being avoided. 
It is often better to cross the road and stay back the poles 
to avoid strutting, as workmen do not give the attention 


Ground Level 


гта. 28,—Pole, showing stay and method of fixing. 


CORPORATION TELEPHONES. 


To the Manager, е 8 
orporation Telephones. 
Town Hall.. 
IR, 
Referring to the terms of the undertaking of the corporation of date 
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on condition that they will make good any damage which may be done 
to the said property, either in the execution of the work or in repai 
or maintaining the same, and that they undertake to remove the 
3 ЕД within six months after receipt by you 


of notice in writing frooon . uiring sueh 
removal, and that they further undertake to make good any damage 
ocoasioned by such removal. 


Bi 


***609080606€*€0080080600€9 090990952^25€t9069292a2029009090€0$4000600050*909952889 


. 95. 


necessary to the fitting of struts. Consents should be 
obtained on the printed forms, signed and dated, verbal 
consents not being legal and always leading to disputes and 
trouble. The license ted to the authority by the Post- 
master-General generally confers with it wayleave powers, 
but it is important that accurate information be obtained as 
to the owners and occupiers whose consent is necessary 
to the erection of a line. All information of the local 
authorities controlling the highway should also be recorded, 
and the Telegraph Acts of 1865 to 1892 understood before 
taking any riske. The consents and survey being made up, 
a schedule should be prepared from the details and plan, 
showing the stores and materials n to carry out the 
junetion work, and also an estimate of the oost. 

Hole Digging —This part of the work might be let out to 
contract at a price per hole, under the supervision of the 


foreman, who could mark off the holes, giving instructions 
Vertical Line 
иш 
E 
qz 
uz 
L| 


k 


FIG. 40.—Pole with Ouirigger. 


as to position of digging and depth, and so arrange the 
works uito keop the hole Ше well in advance of the 
erecting gang. The holes generally are dug in line with 
the wires so as to get the solid earth on both sides of the 
pole. Poles should be buried to the usual depths, and the 
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foreman given a written copy in order that he can check 

each pole, the poles being marked and dated 10ft. from the 

butt. For creosoted poles in ordinary soil the following 

сер for planting will be found adequate for junction 
ев: 


DEkrrhs FOR PLANTING Woop POLES. 


Length Depth in Length of Depth in Length of Depth in 
of pote: ound. pole ground. ole. ground. 
26ft. ... Aft. Oin. ... 56. ... bft. Oin. .. ft. ... 6ft. Oin. 
28ft. ... Aft. Sin. ... 404. Sft. Jin. ... 5516. ... 6ft. бір. 
30ft. ... Aft. бір. 42ft. 5ft. in. 60%. ... 7ft. Oin. 
32ft. ... Aft. din. 46ft. ... Sft. Qin 66ft. ... 7ft din. 
Saft. . . Aft. din. 48ft. ... Sft. din. 70 ft.. 7ft. бір. 


Ereciing.— For junction lines creosoted poles of from 
26ft. to 45ft. will be found ample in height, the local 
circumstances, clearance, and number of wires governing 
each individual case. For this class and size of pole 
ladders will be found the best for erecting, the ladders 
being made specially for the work. The poles should be 
set well against the pull of the wires; 12in. on the head 
of the pole from the vertical line will be found none too 
much on sharp angles, and in special cases poles might be 
blocked with timber 4ft. by 6in. by 6in., to keep them from 
coming over with the pull, about 12in. or 18in. below the 
ground line and also at the base. This method should be 
adopted in soft marshy soil and bog land. The soil around 
the poles should be thoroughly rammed and punned durin 
the filling in, and all surplus soil removed. Holes shoul 
never be left open unguarded or during the night, and the 
work should be organised so that all poles are erected for 
the number of holes dug out during each day. On very 
sharp angles and where staying powers are impracticable 
A poles are best, and form a very rigid structure, as shown 
in Fig. 37. 


vex idis ids EU е де 


is” x4 Strut 


Fic, 39.— Tubular Side Bracket for Pole. 


Mounting. — The mounting of the poles is generally done 
by а gang of men in advance of the hole diggers and 
erectors, as it requires care and time to fit and mount 
poles correctly, and none but good men accustomed to the 
work should be employed. Immediately following the 
laying-out the mounting gang ought to follow up and fit 
the poles with roof, earth wire, and arm. The mounting 
gang should be given instructions as to the fitting—that is, 
in the fitting of the galvanised iron roofs or finials, the 
side of the pole to earth wire for the protection against 
lightning, the number of slots to cut out for the arms, and 
the number of holes to bore out for bolting the arms to 
the pole. It has always been found good practice to cut 
and bore out more slots than are necessary for present use, 
while the poles are on the ground. Fig. 38 shows the 
necessary fittings with stay fixed ready for wiring. Fig. 39 
shows the method of wiring a pole to clear trees where it 
is impossible to get through with open wires in tbe ordinary 
way. Where this method is adopted the poles should be 
set well back and rigidly stayed against the weight of the 
arm and wires. 

Slaying.—As already mentioned, this is done to prevent 
a pole being pulled over with the angle of the wires. 
Special stranded galvanised wire is used for this purpose 
either of iron or steel, > or 3 wires, being twisted together. 
Iron is better and more suitable for the work, In the 
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fixing of stays on a pole they should always be clear of 
the arms, во that the arms are free for removal at any 
time. The following table gives the relative properties of 
galvanised iron and steel wires for staying purposes: 


н Гоар 8 F 
/// . ; 

„„ fa BERI. наана кке а ers 5.8001b. 

3) 14 15577606 5, 820lb. 


Poles should be stayed at every angle and line stayed every 
quarter of a mile, the most efficient position for fixing being 
the middle point between the upper and lower arms. The 
lower end of the stay should be attached to a stay tighten- 
ing rod, these rods generally running 6ft. to 8ft. in length, 
and from z in. to lin. in diameter. T ey ought to be buried 
in the ground 3ft. 6in. to 6ft., a large block of timber being 
used and fitted to the stay rod, acting as an anchor to the 
stay, the hole being undercut so as to get the block of 
timber well under the solid earth. The stay should be 
given as large an angle as possible, the base being a half 
to 150 thida the height of the resultant point above 
ground. Where this distance of base is not obtainable a 
stay bracket might be used and fitted, as shown in Fig. 40. 
Care should be exercised in the fitting of all stays to see 
that they will not come in contact with the wires, and at 
the base or ground line they ought to be protected by a 
blind post well painted. 


(To be continued.) 


A NEW COMPOUNDED THREE-PHASE 
GENERATOR.* 
(Concluded from page 832.) 


In the synchronous machine the pole winding is single 
phase, phase 2 being omitted. The current supplied to the 


commutator is the whole main current, and the connections 
of the pole winding to the commutator must be such that, 
on the one hand, the separate brush circuits are never inter- 
rupted and, on the other hand, the current in the pole 


\ 
8 


windin 


Fic. 7. 


winding rises and falls proportionally to the wattless com- 
ponent of tbe main current. This is attained in the 
following manner: the pole winding consists, not of a single 


+ Translation of an article by E, Kolben in Elcktrotechnische 
Zr itsch rif! for Oct. 8, 1903, | 
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wire, but of two or more wires wound in parallel throughout | brush I, through the two wires, a and b, to the two enda, 
their whole length, and these are connected to a commutator | a’ b, and back through brushes II. and Ш. A power 
having a number of segments per pole corresponding to the | current may at the same time flow through the commutator, 
number of parallel windings, interspersed, however, with | but would not produce any magnetising effect on the pole, 


270 720° 


p 


Fre. 6. 


dummy contacts not connected to the windings at all. The | for it would flow from brush III. through а to 0, and 5, 
simplest case is that shown in Fig. 5. The pole winding here | and back through brush II.—i. e, it would flow in both the 
consiste of two lel wires which are connected to the | wires, a’ 0 and 0’ 0, in opposite directions, and so produce 
commutator, and also connected together in the middle at the | no effect 

point 0. The brushes are so set фаб the wattless currents | Sparking is prevented at this commutator by the fact 
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coincide with the direction of the magnetic axis, the power | that, the two wires being wound in parallel, whenever one 
currents being at right angles to it. A wattless current | is momentarily cut out of circuit the other remains in 
will, therefore, always flow in one or the other winding, or circuit and cancels the self-inductive effect of the discon- 
in both in parallel in the same direction. In the position | nected wire. In actual practice the rine consists of 
shown, for instance, а wattless current would flow from | more than two wires in parallel. Fig. 6, for instance, 
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TABLE I. 
55 pes 5 N -~ e | 5 - Exciting circuit.“ | 
— 0 ‚ | Ourrent. | Watts. oltage. | Current. | Watts. ; Revolutions. 
Eu Ju Ан Оов ф. ^ ik dk Cos фк CE 1 | 
237 | 0 of — | 123 | 2 410 з | — 24 1,000 
Test No. 1............... 210 59 2,100 11 21°5 46 1,620 94 — — 1,000 
255 50 13,300 1 | 15 5 55 550 1 — — 1,000 
204 0 0 — 9:5 18 — — 19 57:5 1,000 
Test No. 2............... 212 51 4,500 ‘24 | 15 51 60C 74 20:5 18 1,000 
220 52 20,500 1 | 13:4 28 — — 22 45:4 1,000 
TABLE II. 
~Main output- —|——-Input supplied to-— — | Current in regu- 
— Nature of load. E J Cos Watts commutator. lating resistance | Revolutions. 
ф . € 71 d Сов $ (exciting circuit). 
72 per cent. inductive load ...... 223 41:5 | 35 | 3,400 | 127 | 32 | 1 51 1,С00 
Full inductive load ............... 205 57 46 | 9,400 | 136 33 | 88 58 1,000 
Test No. 54 |56 per cent. non-induotive load! 225 21 1 8,200 — 25 — 40 1.000 
81 per cent. non · induotive load 220 48 95 | 1,700 | 12 31 | 12 40 1,000 
Open circuit ........... e 208 — — — 73 172 | 73 88:5 1,000 


— 


shows the connections for a six-pole generator having four number of wires in parallel, so that higher brush voltages 
wires in parallel in each of the six magnet coils. The | can be employed the greater the number of parallel wires. 
larger number of wires have the advantage that higher The arrangement has the further advantage that only a 


a 


Fie. 104. Fic. IB. 


comparatively small proportion of the power currents flow 
through the magnet winding, thus reducing the losses. In 
Fig. 7 the path of the power current is show diagram- 
matically by means of the arrows. 

Figs. 8 and 9 show a section and general view of an 
ordinary three-phase machine fitted with the compounding 
commutator and radial poles. In consequence of the 


Fic. 9. : Z 


brush voltages and lower currents can be employed without T 
sparking. Absolutely sparkless running is attained by an 
interesting arrangement also shown in Fig. 6. The 
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separate wires are interconnected at symmetrically arranged | permissible reduction in air-gap, the weight of copper on 
points starting from the centre point. In this way the | the poles was reduced from 70 kg. to 50 kg. This reduction 
voltage differences between neighbouring segments form a | can be seen by a comparison of Figs. 10А and 105. At the 
smaller fraction of the total brush voltage the greater the | same time, in spite of the reduction in copper, the copper 
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loss in the poles with cos ¢=°8 fell from 4 per cent. in the 
ordinary machine to 2 per cent. in the compounded 
machine In the first experiments carbon brushes were 
employed to prevent sparking, but in order to reduce the 
brush losses these were replaced later by sheet -metal 
brushes without any sign of sparking. It wae found best 
to employ several narrow brushes per brush spindle, so 
that by setting one behind the other the required number 
of segments could be covered. 

The test results for a 20-kw. six-pole, 50 ~~, 250-volt 
machine are given in Tables I. and II. It was an ordinary 
standard three-phase generator with its exciter replaced 
by а commutator, and its six magnet coils altered to suit 
the arrangement shown in Fig. 6. The open circuit and 
load characteristics are shown in Fig. 11. The regulation 
of the exciting circuit is carried out as shown in Fig. 12. 
A three-step resistance is employed for the voltage excita- 
tion, whilst for the adjustment of the main current excita- 
tion a shunt was employed in the one case (Table I.), and 
a ае adjustable choking coil in the other case 
(Table П.). The decided over-compounding which is seen 
to occur at one particular inductive load in Table II. is due 
to the magnetic saturation of the choking coil employed. 
The tests show that the machine also compounds with a 
weak field i. e, at about 200 volts—and shows an over- 
pounding of as much as 10 per cent. on inductive load. 

Ав the compounding method described is applicable, 
with little alteration, to standard three-phase machines, 
the many advantages of compounded over separately 
excited machines are likely to lead to the rapid introduc- 
tion of the method. Many such compounded generators, 
including some of 1,500 kw., are at present under construc- 
tion in Messrs. Kolben’s workshops. 


— — 


DEPRECIATION ON ELECTRICITY UNDERTAKINGS. 


The Bolton Daily Chronicle of Nov. 26 has the following | 


Councillor Dr. J. E. Panton, chairman of the Bolton Corporation 
Electricity Committee, writes a lengthy letter to the current number 
of the Journal of Gus Lighting with reference to Bolton’s position in 
the matter of depreciating its electrical oa УЕР Bolton is com- 
pared with Scotch concerns, and Councillor Dr. Panton emphasises 
the fact that whilst Glasgow’s sinking fund is only 1 per cent., that 
. of Bolton is 54 times that percentage. He goes on to say: It is ueual 
for the Local Government Board to allow the English municipalities 
(outside London) for their electricity works at the most only a life 
of 25 years. Now the bulk of the Glasgow electricity debt is repaid 
either one-fortieth or one-fiftieth annually, while Bolton has only been 
allowed 25 or 25 years, and a more recent and larger sanction reduces 
this period still further—to only 22 years. This difference cuta into the 
very marrow of the question of depreciation. Evidently the Scotch 
Office is guided by experts of very different views from those of the 
Local Government Board. and I quite agree with you it is ve 
desirable а commission should be appointed to consider the whole 
question. Our Electricity Committee is working on very nearly 
identical lines with those of Glasgow and Aberdeen as regards the 
year's result, as the following table will show : 


Electricity Depreciationand Percentage 

Town. capital. sinking fund. on REC 
Glasgow £1,041,746 ............ 21, 10 5:948 
Aberdeen ............ 194,079 ............ POOL”. акне 4:898 
Bolton ................ 207,481 .......... - ; 4:444 


So that Bolton pays a higher percentage for depreciation and sinking 
fund together on its electricity capital account yearly than either 
Glasgow or Aberdeen. The errors published to the contrary are occa- 
sioned by the working out of the totals by the cost per unit sold. It 
seems that the electrical enginecrs in Glasgow and Aberdeen have had 
a freer hand than in Bolton. At all events, we in Bolton have not 
over-weighted the capital account of our undertaking for the units 

а When comparison is made рег unit sold, the figures of 

epreciation and sinking fund come out: Glasgow, 0°859d. per unit; 
Aberdcen, O 795d. per unit. Bolton only беш to put away 0:5824. 
per unit, while, as I have shown you above, Bolton really provides 
more than either of these towns. I sympathise largely with the 
remark of Mr. Donald Mackenzie, of Edinburgh, that the ''sink. 
ing fund contributions profoundly affect the financial position 
when contrasting the various municipal undertakings in refer- 
ence to depreciation”; and that is why we have not in fixing 
our depreciation taken any note of the sinking fund requirements. 
I admit that we make the sinking fund payments out of this full 
depreciation, and I don’t see any particular reason why we should not 
do so. I think it likely, when it is legally practicable, that I should 
agree with Councillor Walmsley (chairman of the Finance Committee), 
whose paper is entirely based on the idea of a 50 or 60 years repayment 
period, which se to be kept independently of the depreciation 
1 the latter can be reduced accordingly. It is to be ho 
this last opinion will take off some of the keen edge of your startling 


discovery,” for I take it we now, in effect, do what Mr. Walmsley 
would have us adopt under his two separate headings.” | 

The Bolton paper also gives а quotation from the Journal 
of Gas Lighting, but with this we will not trouble our 
readers, inasmuch as, in our opinion, no journal is more 
conspicuous for selecting its phrases with regard to 
technical undertakings than the one quoted—it is merely 
an advocate. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting of the Institution on 
Nov. 26 the following were the candidates balloted for : 


Members.—R. W. Frazer, Anglo-Portuguese Telephone Company, 
Lisbon, Portugal; W. M. Horsfall, 22, Hackins Hey, Liverpool; J..F) 
Kelly, Ph.D., 284, West Housatonic-street, Pittefield, Mass., U. S. A.; 
F. A. C. Perrine, Pittefield, Mass., U. S. A. 

Associate Members.—W. J. Abel, 99, Waterloo-crescent, Notting- 
ham; 8. F. Blyth, Electricity Works, Great Yarmouth; F. B. 
Oramer, 17, De Vere-gardens, Kensington ; Е. N. Greaves Qorpora- 
tion Electricity Department, Bradford; H. H. R. Green, Engineer's 
Department, St. James’s-gate Brewery, Dublin; E. Heitmann, Stanley 
Instrument Company, Great Barriogton, Mass., U. S. A.; Т. P. Pask, 
Natal Government Railways, Pietermaritzburg; F. 8. Robertson, 
Siemens Laboratory, King’s College, W. O.; E. T. Steinthal, In, 
Cooper-street, Manchester; J. J S. Stuart-Kox, Western Telegraph 
Oompany, Rio de Janeiro, Braz:1 ; G. E. Unbehaun, 61, Booth-street, 
Balmain, Sydney, N.S.W. ; O. J. Wawn, care of Municipal Oouncil, 
Shanghai, China; L. B. Woodworth, P.O., Cleveland, near Johannes- 
burg, Transvaal ; A. Wunderlich, 21, Ooleraine-road, Blackheath, 8. E. 

Associates. — F. I. Bennett, Foden Bank, Macclesfield ; J. Bradwell, 
37, Park-avenue, Southport; A. E. Oarr, P.O. Box 84, Germiston, 
Transvaal ; G. E. Ensor, O. S. A. R. Telegraph Department, Pretoria, 
Transvaal ; A. Innes, 24, Butterfield.street, Richmond Hill, Leeds ; 
В. W. Newman, Government но Works, Thebus, Cape Colony ; 
J. Parvis, 190, Durants-road, Ponders End, N.; J. Stavers, 24, Willow- 
road, Hampstead, N.W.; O. White, 24, Woleeley-road, St. Helens, 
Lancashire ; A. Wright, Oorporation Electricity Department, Barnsley, 
Yorkshire. 

Students. —A. Olark, care of Messrs. Robey and Oo., Lincoln; 8. J. 
Eardley, The Grove, Alfreton, Derbyshire ; C. K. Fitzherbert, Faraday 
House, Oharing Oross-road, W. O.; О, H. Fox, The Quarry, Ilfracombe, 
Devon ; J. A. Galiano, 34, Oranley-gardens, Kensington, S. W.; W. L. 
Harliss, The Gables, Boston, Lincolnshire; W. E. Hean, 64, Olifford- 
street, Glasgow; A. Н. Huddart, Penrith House, Breakspears-road, 
Brockley, S. E.; N. Neill, 26, Byron-road, Sheffield; С. E. Newill, 
48, Wheeleys-road, Edgbaston, Birmingham ; O. M. Pletts, Ohester 
House, Brockley, S. E.; G. К. Sills, 44, Burnt Ash.hill, Lee, S. E.; 
F. Н. A. Thoday, Langtons, Hornchurch, Essex ; O. F. Waddington, 
Lindum House, Armley, Leeds. 


APPOINTMENTS VACANT. 


Engineering Assistant, used to tramway work, Finchley Urban 
District Council, £175 per annum, Application by Dec. 3. 

Shift Engineer, Tunbridge Wells, £100 per annum. 

Assistant Electrical Engineer, Sanitary Oommissioners, 
Gibraltar. Salary, £200 per annum. Applications by Dec. 16. See 
advertisement in former issue, 

Engine-Room Attendant. Salary 35s., rising to £2 per week. 
Particulars from the Secretary, South-Western Polytechnic, Manresa. 
road, Chelsea, S. W. | 

Tramways General Manager, Bolton. Salary, £500 per annum. 
Dec. 4. 

Traveller with connection amongst buyers of arc lamps and switch- 
boards, Box 808, Electrical Engineer Office. 

Junction Box Fitter, used to fitting house fuse boxes, Box 
No. 909, Electrical Engineer Office. 

Cable Jointer, York Electric Lighting Station, Dec. 7. 
advertisement in last issue. 

Electrical Draughtsman (temporary), Metropolitan Asylums 
Board. Salary, £2. 10s. per week. Dec. 5. 

Surveyor and Electrical Engineer, Boston. Salary, £300. 
Dec. 18. 

Switchboard Attendant, Motherwell. Salary, 258. per week. 

Draughtsman. Apply to Box 519, G.P.O., Manchester. See 
ad vertisement. 

Engineer. Apply to Box 402, Electrical Engineer Office. See 
advertisement, 

Shift Engineer. Salary, 30s. per week of 56 hours. Apply to 
the Borough Electrical E.giueer, Electricity Works, Gillingham, 
Kent, by Dec. 7. S-e advertisement. 

Works Superintendent, Dublin; salary, £200 per annum, 
Shift Engineer; salary, £117 per annum. Sub-Station Foreman; 
wages, 45s per week. Dec. 9 Ste advertisement. 

Shift Engineer, Fulham. Salary, £104 per annum. Dec, 12, 
See advertisement. | . 

Clerk and Accountant, Portsmouth Telephone Department. 
Salary, £90 per a num. Dec. 14. See advertisement. 


See 
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PRINCIPLES—LAWS. 

We are living in a world of changing ideas. Quite 
recently, so to speak, our seemingly settled opinions have 
been knocked on the head by the introduction of the 
concept electricised corpuscles. The Engineer in its last 
issue gravely attacks the doctrine of the conservation of 
energy. Of course, in this attack the most is made of 
the peculiar properties of radium, many of which cannot 
well be explained by ruling theories. Mr. Cowan in his 
presidential address at Manchester said: “It is a matter 
of great regret that the principles—does he mean laws !—of 
economic science have not been only ignored, but reiected 
by the large majority of those who have contributed 
during the last few months to this discussion.” 
Certainly, we are often struck by the exceedingly great 
dogmatism shown by the lesser lights of science, who 
usually speak of “laws” as if the laws ordinarily known 
to science are infallible and beyond the realms of discussion. 
On the other hand, the most advanced thinkers more often 
speak of these laws as promulgated as the best working 
hypotheses at present known. They are not averse to 
change, or to put aside a so-called law, if investigation 
proves that that law does not cover all known cases. All 
they ask is that before one law is put aside a better working 
hypothesis shall be formulated. There seems to be a very 
great tendency in recent years to devise theories rather 
than to pile up facts. A new investigation gives a funny 
result, and, of course, the investigator imagines he has done 
all that is to be done in that particular direction, and found 
out all that is to be found out; so he, or probably his 
interpreters, desire to modify some law which has hitherto 
been accepted. The probability often is that further 
investigations may tend to introduce new facta, and in the 
end the whole of the results obtained may be found to 
conform to recognised laws. Оп the other hand, they may 
not. But whichever be the case, there is not the slightest 
reason to hurry. It would take far more to break down the 
very excellent working hypothesis, conservation of energy, 
than the few facts hitherto determined with regard to 
radium. 

When we come to discuss Mr. Cowan's statements we are 
on still more ticklish ground. We absolutely deny that 
any principles of economic science” have been broken, 
because, in our opinion, none exist. Adam Smith, 
Bentham, Mill, Rogers, etc., each and all made certain 
premises, which, thrown into the syllogistic form, give 
logical and true conclusions These premises, however, 
were founded upon conditions they knew or imagined, 
hence applied to those conditions, and none other. Change 
the conditions you change the premises, and must inevitably 
change the conclusions. Will Mr. Cowan deny altered 
conditions? If not, he may be consistent, but his 
opinions are not worth much. Let us take one statement 
which perhaps shows his consistency, but which also shows 
his lack of real investigation into the matter. He says: 
“Tt is well known, and, so far as I know, universally 
accepted, that the relation between imports and exporte 
is normally simply that of an equation." 

That statement is incorrect as stated, and never has 
been universally accepted, and will not be because of its 
incorrectness. The one point not dealt with by Mr. Cowan, 
nor, we may say, by any single individual of all the 
so-called free fooders (not free traders—a thing which they 
are not) is that there is no trading business which 
ever existed, or will ever exist, be it of а nation, com- 
pany, or individual, which does not have to account for 
savings or losses. An equation to denote this without 
an unknown and constantly varying factor to repre- 
sent losses or savings is an absurdity, and it is 
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a simple disgrace to the intelligence of this country 
that such wild assertions can be made. That the 
masses take these assertions as gospel truth, thinking 
the speakers have really considered the question, 18 
unfortunately a fact; hence the tendency to be governed 
not by truth, but by blatant dogmatism. Will Mr. Cowan 
tell us where a business exists that does not have to con- 
sider profits or losses, and tell us is it possible for any 
business not to have recourse—periodically, or, it may be, 
systematically, till all are gone and the business ruined—to 
savings in order to buy what is wanted. We are not now 
appealing to the intelligence of the land for or against 
Mr. Chamberlain's projects ; we want to appeal to scientific 
men, who ought to be deep thinkers, to look more closely 
into a question of surpassing importance before they 
dogmatise on the subject. 


CORRESPONDENCE. 


“Опе man's word is no man's word, 
Justice needs that both be heard." 


COMPOUND MOTOR. 


Sik,—In the first answer to Question No. 632 of 
this week's issue I see the following : “ For the same result 
can be obtained with a plain shunt motor of good design, 
by setting the brushes with such & forward lead as to 
maintain & constant speed through the influence of arma- 
ture reaction." If such a remark as this is not a mistake, 
surely the answer should not be credited with full marks ; 
or, if not an error in “А, D.a” answer, it must be a 
printer’s mistake, which I now beg to correct to “by 
setting the brushes with such a backward lead as to main- 
tain," etc., as I am afraid a motor of 550 volts would not 
hesitate to flash across with forward lead ; but, apart from 
this, the speed would be diminished as the load increased, 
and not raised. —Yours, etc., C. Y. 

Nov. 30, 1903. 


LIMITED LIABILITY, ITS ADVANTAGES, ETC. 


SrR,—Referring to our pamphlet which you were kind 
enough to notice in а recent issue, will you please allow us 
to remind your readers who are sending for а copy of the 
same that full name and address should be enclosed. "This 
has not been done in several letters, so that we are unable 
to forward on to them. 

The pamphlet is sent, post free, on receipt of three 
stamps, to anyone enquiring for it.— Vours, ete., 

THE LANCASHIRE TRADERS’ ASSOCIATION, 

Central-buildings, 41, North John-street, Liverpool. 


STEAM TURBO-GENERATORS, 


SIR,—It would be an interesting contribution to the 
controversy at ‘present proceeding in your columns on the 
‘relative merits of steam-turbines and reciprocating engines, 
if someone would explain the reasons which have induced 
the authorities at Blackpool to go in for reciprocating 
engines of the “ high-speed self-lubricating " type for their 
present extensions, after using steam-turbines exclusively 
for so many years.— Yours, еіс, TRUTH SEEKER. 


ELECTRICAL PROSPECTS IN SOUTH AFRICA. 


Probably no more opportune time than the present could 
have been selected for the issue of the voluminous and 
valuable report which has been prepared by Mr. Henry 
Birchenough, the special commissioner appointed by the 
Board of e to enquire into the present position and 
future prospects of British trade in South Africa. The 
exact position of electrical 5 in Cape Colony and 
the new dependencies of the British Crown in that countr 
is to-day uncertain in the sense that the amount of wor 
likely to be obtained by English manufactures and the 


prospects of expansion in this particular field in the future 
are a practically unknown quantity. The present report 
supplies much of this important information, and we think 
the following notes which we have abstracted from its 
pages will go a long way to help manufacturers to realise 
the really excellent prospects they have in South Africa, 
which offers what is at present practically an undeveloped 
and profitable market for their wares. In certain localities, 
notably in the Johannesburg district, England is already 
doing well in the obtaining of large iud valuable orders 
for electrical machinery and plant of all descriptions. In 
others she is lamentably behind both tbe Continent and 
America. This should not deter, but should rather spur 
on British manufacturers to enter into competition with 
their pushing foreign contemporaries. How this may best 
be done is shown in the document under review, and home 
firms will be well advised to closely study the points set 
out in the report wherein it is believed British manu- 
facturers more often than not fail in their rivalry with 
firms of Continental and American origin. 

Mr. Henry Birchenough, the special commissioner 
appointed by the Board of Trade, arrived in Cape Town 
from England on, Jan. 20 this year, his stay in South 
Africa extending over a period of 15 weeks, during which 


time he had the opportunity of visiting practically all 
the important industrial and commercial centres of 
the Colonies, including Johannesburg, Bloemfontein, 


Durban, Kimberley, and Port Elizabeth. It must be 
remembered that at this time the commercial situation 
in South Africa was still in an abnormal and transi- 
tional state, but this temporary depression is now 
rapidly giving place to & more normal and healthy 
condition of affairs. But to keep to our subject, we find 
that among the list of new openings for trade the com- 
missioner mentions electric lighting and traction, par- 
ticularly in connection with municipal enterprise, while 
the substitution of central electrical i stations upon 
each mine or group of mines in place of the present 
scattered plant will largely increase the demand for elec- 
trical machinery—such as generators, motors, electrically- 
driven ump, etc. The use of electrical power, especially 
in the фер. evel mines, where it possesses many advantages 
over compressed air, is quite certain to take an enormous 
extension during the next few years, and deserves the 
closest attention on the part of British manufacturers. In 
this connection it is the general opinion of engineers upon 
the Rand that the future belongs to the three-phase alter- 
nating system because of ite greater flexibility, and not 
to the continuous-current system. The commissioner was 
repeatedly informed that one of the principal reasons why 
British engineers have fallen behind in the competition for 
electrical work on the Rand is their conservative adhesion 
to the continuous-current system. Commenting on the 
activity of municipal enterprise in the country, the report 
mentions the large scheme for electric lighting, power, and 
tramways which has been decided upon by the Johannes- 
burg Corporation, the estimated outlay on which is about 
£1,240,000, but it will probably exceed that sum. In regard 
to private Кш yi it is shown that the total estimated 
value of the electric light and power generating plant 
installed by companies is about £315,000, representing 
57 steam-engines, eight other prime movers, and 31 boilers. 
It appears that imports of merchandise into South Africa 
are largely made by Americans. In 1901 the total value 
of American imports was £2,640,193, as compared with 
£4,429,859 in 1902, an increase of 67 per cent. Among 
the principal imports was electrical machinery of all kinds. 

A few points in American or foreign business methods 
which are said to give those who adopt them an advantage 
in the market may be conveniently noted here. First, 
Americans adapt their manufactures to the precise use and 
work which is demanded of them; then they understand 
how large and important ы ak freight plays in the landed 
cost of machinery, especially upon distant inland mining 
fields, so whenever they can they lighten weights. It is 
impossible to insist too strongly upon the fact that the 
question of a close and untiring study of the special circum- 
stances and requirements of a market which is constantly 
changing and developing, goes down to the very root of 
efficiency in competition. It is the one point of all othera 
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to which British manufacturers ought to give their closest 
attention. 


Another point in favour of foreign firms is that wherever . 


they have reasonable expectations of being able to build up 
a trade, both Americans and Germans readily incur large 
preliminary expenditure ; in other words, they are willing 
to sow liberally in order that they may reap. Again, 
Americans furnish their customers with far more informa- 
tion than British manufacturers. Their idea is that manu- 
facturers should create a demand in order to supply it. As 
an instance, we may quote the following passage: The 
borough electrical engineer of the citv of Durban showed 
me quite a library of pamphlets upon all the new develop- 
ments of electrical science sent to him by American firma, 
cleverly illustrated with their own apparatus, and giving all 
kinds of useful information as to working costs, results of 
the experience of users, and so on. Such information is 
invaluable to engineers in sparsely-populated colonies, who 
have only the opportunities which books afford them of 
keeping abreast of scientific progress in their own depart- 
ments. This is no isolated case, nor is it confined to elec- 
trical ues The heads of other public departments 
in all the Colonies showed me proofs of the remarkable and 
highly intelligent enterprise of American manufacturers in 
this direction. It is easy to imagine how great the 
temptation is to engineers to place orders with firms which 
render them so much assistance, and, in a sense, relieve 
them of so much responsibility.” 

In the drawing up of specifications, in prompt delivery, 
in standardisation, in better finish, in superior packing, in 
producing on a large scale in order to sell cheaply, in repre- 
sentation, and in price—in all these points the American 
competitor is said to greatly excel his British confrère. 
One other point may be mentioned—viz., foreign traders 
do not give their customers in the Colonies better terms 
than British traders except in the mining industry, where 
they appear to be more accommodating and liberal. The 
following suggestions as to the means by which foreign 
competition may be effectively met have been gathered 
from various sources, and are offered for what they are 
worth: A clearer realisation of the great and expansive 
future of the market ; the employment of far more energetic 
and less conservative methods of business; a careful study 
of local conditions and requirements with a view to the 
closer adaptation of machinery to the particular work that 
is demanded of it; direct representation in Johannesburg; 
wide discretion being given to representatives in quoting 
prices for competitive tenders; British firms should be 
represented by British agents; the ordinary mines' terms 
should be frankly accepted, and business should be financed 
from the British side; prompter delivery and a closer 
adherence to contraet dates; larger local stocks of standard 
types of machinery, of fittings, and spare parts should be 
kept ; standardisation, wherever possible, and an extension 
of the practice of working to gauge should be effected; 
more attention should be paid to details and to “selling 
points“; cheapening of production; more brain work should 
be put into designs; the high standard of British work- 
manship and British material should be carefully main- 
tained; and British engineers sbould be trained to fill a 
larger number of the “ order giving” posts on the mines. 

e now come to the supplementary reports, which follow 
the general information and deal with the prospects of 
trade in certain specified districts. The first that arrests 
our attention is that by Mr. William Tosb, inspector of 
machinery in the Johannesburg district, where, as we have 
stated, British manufacturers have succeeded in obtaining 
the greater bulk of the work. Thus, in electrical machinery 
Great Britain supplied 83 per cent. of the generators in 
use, as against 14 per cent. by Germany and Belgium and 
5 per cent. by America. Again, 72 per cent. of the motors 
came from this country, against 14 per cent. from Germany 
and Belgium and the same proportion from America. 
Arguing from the point of view, presumably, that England 
should have the whole of the business in her own hands, 
the reporter gives the following principal reasons for the 
success in obtaining orders of the other countries mentioned: 
First, on aecount of the large stocks held by German 
representatives ; and, secondly, because the efficiency of the 
foreign made article is slightly higher than the British; 
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and he urges British manufacturers to augment their local 
stocks and increase their energy. Another report, by Mr. 
C. B. Pattrick, inspector of machinery in the Krugersdorp 
district, deals extensively with electrical machinery. In 
this district this business is principally in the hands 
of the Germans and Americans. Mr. Pattrick states 
that the big three-phase generators and motors of 
leading Continental make leave nothing to be desired. 
Explaining the advantages of a three-phase, high-pressure 
plant, he says that three men can run a large plant, which, 
if continuous current low tension, would require from seven 
to nine men to keep it in order. On one mine in the 
Krvgersdorp district the three-phase current (2,000 volts) 
for the mine pumps and lights is conveyed down the shaft 
by naked wires, encased in a wooden cupboard which 
extends the full length of that portion of the shaft which 
is traversed by the cable, and effectually prevents any 
person from coming into contact with them. This is found 
to be more satisfactory than the lead-sheathed cable in 
gencral use. In passing, the reporter calla attention to the 
importance of good insulation. As the three-phase high- 
tension machinery is, doubtless, the plant of the future for 
South African mines, the following points are instructive : 
Bus bars should be about 10in. apart and not біп, 
as frequently placed, because in damp weather the 

current will arc over a 6in. space. Fuses should be 
well out from the board, and ina horizontal position, as 
otherwise they set up arc between overhead 'bus bars. In 
this country, where thunderstorms are so extremely severe, 

a space of at least 6ft. to 8ft. clear should be allowed 

behind the board. The. Siemens high-tension glass- 
enclosed fuses are the most satisfactory, as they are all 

made to absolute standard. Insulated pincers for drawing 
them should always be at hand. Mine motors and others 

in damp places should have liquid starting resistances, as 

ordinary rheostat switch coils corrode with damp. The 

horn lightning arrester is beyond all comparison the best. 

For shop motors, those starting with a resistance work 

more satisfactorily than those with short-circuiting clutch, 

as the clutch is liable to get worn and not make good 

contact, often causing the rotor to burn. 

In concluding this article, we cannot do better than 
reproduce a statement supplied by Mr. Holtby, consulting 
electrical engineer, upon the present state of the electrical 
machinery market upon the Witwatersrand. His remarks, 
although dealing with a specified locality, may be taken as 
applying to British South Africa generally, and are of 
great importance. The following is the report in question : 
“The supply of electrical machinery for gold-mining 
purposes is at the present mainly in the hand of American 
and Continental firms with perhaps one or two slight excep- 
tions, and is due probably to the following reasons: (а) 
America and Germany in the order named were the firat 
to realise the extensive field for their electrical manufac- 
turers in this country, and the case of America was greatly 
helped by the fact that many of the consulting mining 
engineers оп the Rand were Americans or men who had 
worked on the American goldfields and had become accus- 
tomed to American machinery and appliances. Germany was 
mainly successful through one large firm, which established 
a direct representative in Johannesburg, and also carried 
stocks of appliances. This firm also obtained control of 
the Brakpan power line, which put them in a strong 
position, and it was natural that machinery suited for this 
power line should be supplied by them; especially so in 
cases where mines used power from the line. This firm 
also rented suitable motors and apparatus, etc., to the 
mines. Another strong reason was that the Continental 
and American manufacturers were the firat to see the 
general suitability of three-phase alternating - current 
machinery for mining purposes, and consequently were 
in a position to meet the first demand from the Witwaters- 
rand, and when once a particular system of transmission 
is installed, there is а tendency to continue it. Machinery 
used on а group of mines can thus be interchangeable, 
less spares are required, etc, Another reason was that the 
price of American electrical machinery was lower than 
that of any other country before the war, also the time 
asked for delivery was in many cases only two-thirds of 
that asked by British firms, this being, no doubt, due to 
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the better standardisation of their patterns. In passing, 
we may note the importance of standardisation. It is 
undoubtedly of great importance to be able to cable for 
spare parts of machinery, and it is only where standardisa- 
tion is carried to considerable perfection that this can be 
done. British manufacturers have been, with a very few 
exceptions, very feebly represented here, and, instead of 
opening а branch, have been quite content to allow 
general engineering firms to represent them. In many 
cases the engineers of the firms in question have had 
little or no electrical knowledge, the result of which 
has been the success of the more pushing representation. 
(b) I would suggest that British firms open branches and 
not mere agencies in Johannesburg, carrying stocks of 
cables, motors, and general fittings for same. Samples of 
large pieces of machinery might, perhaps, also be carried. 
This would mean that special men able to explain techni- 
calities would be in charge. Great care should be taken 
that the goods offered are suitable for mining operations. 
A considerable amount of electrical machinery has been 
sold that is totally unsuited for underground work. 
This is due to want of proper attention to the con- 
ditions under which mining is carried on here, and 
to the fact that electrical mining machinery has only 
comparatively recently been made in England. Further, 
instead of making new patterns developed by mining 
specialists, stock patterns have been slightly altered, and 
then considered at suitable, which is a very grave mistake, 
for in mining reliability in use is of utmost importance. 
Much of the trouble experienced in the past with electrical 
machinery underground can be traced to apparatus only 
suitable for above-ground purposes. (1) I should say that 
the actual workmanship bestowed upon English machinery 
is better than either American or Continental, but this 
avails nothing if the fundamental principles are missed 
and the types sold are unsuitable and not specially 
adapted for the work to be done; (2) prices are 
higher in the cases of British and Continental elec- 
trical machinery than in those of American, probably for 
the reasons mentioned under (a) — namely, standardisa- 
tion; (5) I do not think there is much superiority of one 
country over another in efficieney. Probably American is 
lower in some instances than either that of England or the 
Continent. No doubt deep-level mining will bring about 
many changes in machinery used. In all probability in 
many deep sbafts there will be intermediate hoists, which 
will probably be electrically driven. Manufacturers will 
do well to pay close attention to these hoists. Probably 
the power required will range from, say, 250 h. p. to 
1,000 h. p.“ 

Mr. Holtby concludes by presenting two general specifi- 
cations—one for an electric hoist to be used in the incline 
at the bottom of a vertical shaft, and the other for a 
combined motor and pump. They are worthy of study. 


THE TESTING OF ELECTRIC GENERATORS, BY 
AIR CALORIMETRY. 


BY RICHARD THRELFALL, M.A, F.R.S. 


The following is an abstract of a most interesting paper 
read before the Institution of Electrical Engineers in 
London on Thursday, Nov. 26. It describes a method 
of measuring the actual losses in an alternator which is 
coupled to an engine. The author points out that in a 
number of cases it is impossible to measure the brake 
horse-power of engines driving alternators. For this reason 
he devised and experimented with a means of directly 
measuring the heat losses in the alternator. To do this he 
enclosed an alternator of 300 kw. capacity in an air-tight 


non-conducting casing and passed air through at a measured 


rate. He then ascertained the temperature of the air enter- 
ing the case and that of the air leaving. The difference 
between these temperatures, together with the quantity of 
air passed in a second and the specific heat of the air, 
enabled him to determine the rate at which power was 
being wasted in the alternator. In the first part of the 
paper Prof. Threlfall describes in detail the way in which 
he measured the volumo of air which was passing out of tho 


air-tight case. The velocity at various parts of the tube was 
determined by Pitot gauges. In order to keep down radia- 
tion losses from the case, the air inside was kept at about 
the same temperature as the air in the engine-room. After 
the alternator experimentéd on had been encased, the 
incoming air duct was connected through the wall of the 
engine-room to the atmosphere. A fan in the outlet driven 
by an electric motor then was set to work, and it was 
found that a steady condition of affairs was reached in a 
few hours. In the first experiment a resistance frame was 
used as the source of heat inside the case, but the alternator 
was kept running in order to give the same circulation of 
air as in the later trials. When by electrical measurement 
37°8 kw. were being wasted in the resistance frames, 
the heat carried out by the air stream was equivalent to 
40:865 kw. Another test proved that the heat due to 
windage and conduction along the engine shaft was 
2:066 kw. This reduced the error in the determination 
of the power to 2:51 per cent. In a subsequent trial under 
the same conditions a negative error of 1:77 per cent. was 
found. Tests were then made on the alternator, with the 
results given in the following table : 
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From these figures the efficiency of the dynamo works 
out at full load to be 89:05 per cent., excluding the loss of 
heat in the exciter itself, which was outside the case. As 
the author points out at the conclusion of his paper, this 
method also allows certain of the losses to be indepsndently 
determined. His experiments show that it can be depended 
upon to give tbe losses accurately to within 2 or 3 per cent., 
which means that the efficiency can be determined with a 
very high degree of accuracy. The casing used to surround 
the alternator was built up of zin. grooved and tongued 
boarding, which was afterwards covered over with tinfoil. 
It is interesting to know that the total works cost for 
labour and material for setting up the testing apparatus 
was only £19.93 The information given as to the best 
methods of measuring the flow of air, etc., will be of great 
service to any engineer adopting the method for future 
tests. 


DISCUSSION. 


Mr. W. B. Esson, who opened the discussion on the above paper, 
said that, so far as he knew, the method of testing therein described 
was quite novel and he was glad to see that it gave results which 
might have been expected. tt. however, required а good deal of 
expert knowledge to get accurate results with it, snd personally he 
had regarded with some suspicion the results he had obtained until 
he had had a great deal ot experience in this way of testing. He 
thought it tested the experimenter just as much as it tested the 
меш Coming to the question of the iron loss at no load and at 
full load, he found that the author gave the iron loss at fall load to 
be something like 10 per cent. of the output of the generator, while at 
no load it was approximately 7 per cent. From some previous work on 
the subject he was inclined to believe that this loss was in the field 
poles of the generator and not iu the armature core, and that the 
difficulty could be got over by completely laminating the poles. 

Prof, Threlfall interposed to say that in the machine used by him 
poles were only partly laminated, and that the loss was in the 
poles, 

Mr. Esson said it would seem to show that merely laminating the 
tips of the poles was not sufficient to get a very high efficiency. He 
would point out, in conclusion, that Mr. Blàthy, some time after he 
(Mr. Esson) had made his experiments, found the very same thing in 
testing continuous-current machines, 

Dr. R. T. Glazebrook announced that they were working 
with the Pitot-tube method of measuring at the National Physical 
Laboratory. Prof. Threlfall’s statement, that the momentum 
of the impinging air was reduced very nearly half, bore out 
the theory of Lord Rayleigh; and Dr. Stanton, at the 
National Physical Laboratory, has arrived at practically the same 
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result. The important point was that it had been shown by these 
experiments—which were soon to be described elsewhere—that the 
Pitot tube was а very accurate instrument for measuring streams of 
air. With re to the calorimetrical result, he gathered that the 
efficiency of the dynamo used by the author was measured with a 
considerable stream of cool air coming in. Не therefore assumed 
that the temperature of the whole machine was lower than would 
obtain in actual practice. This might have an important bearirg on 
the results. 

Mr. W. M. Mordey pointed out that some of the old methods of 
working. even if correct, required at least as much expert attention as 
the method described by Prof. Threlfall He was particularly in. 
terested in the author's references to the measurement of the air, because 
he was just now ee dus . of пе „ of s 

uantity o ing through very large pipes for the su of bi 

dcum] e would nk the qathe whether the 5 ait 
velocities was taken on a vertical croes-section or а horizontal! "There 
was а considerable difference, he noted, between the values of the 
upper half of the curve and the lower half. Не also asked what 
precautions were taken to see that the inside surface of the pipes to 
which this method was applied did not vary the result? The Pitot 
method would probably find its greatest usefalnees in works, but the 
principal objection to it was that it must necessarily take а considerable 
time to get any reliable observations. He wanted to know how long it 
would take to ascertain the efficiency at various loads of а large machine 
taking from 10 to 12 hours to reach its full temperature, and again, 
was it poesible to measure the indicated horse-power accurately with 
small loads when tho engine was running light ? 

Prof in his reply, said a great deal had been said in 
the discussion about the results of the teste, but he would point out 
that the first object of the paper was to bring to the notice of the 
Institution the method itself He hopel at some future time to be 
able to present the results to the society. Mr. Esson seemed to be 
scared by appearances of difficulty in using this method, but the 
clear presentation of the subject rendered this unavoidable. He could 
assure them that it was not neoe to be so minute as appeared 
from the account given in the paper. The chief difficulty with the 
method was in measuring the electric output with accuracy. The 
measurement of the air was not he thought difficult. He should 
be extremely sorry if they were to go away with the idea 
that this method was a complicated one, or that it contained 
pitfalls for саша Ав to the time occupied in taking measure- 
ments, it would be about four to six hours in the case of a 300-kw. 
machine after steadying the load. This allowance of time would give 
consistent and accurate results within 1 per cent. But with the 
sacrifice of about 2 per cent. accuracy the measurements could be made 
with this system in something like an hour. Replying to Dr. Glaze- 
brook, he stated that the air was heated up to the temperature obtain- 
ing in actual practice. The diagram of air velocity distribution was 
through a horizontal diameter, and was only correct for the velocities 
given. The temperature of the air leaving the generator was esti- 
mated while in turbulence. He never detected the slightest difference 
in temperature. With regard to Lord Rayleigh’s results. he cordially 
agreed with all Dr. Glazebrook had said. He would reserve his 
remarks on the question of the measurement of air and gases for 
another occasion, when he should have an opportunity of dealing 
entirely with that part of the subject. 

А hearty vote of thanks was accorded the author, 


TRADE NOTICES AND NOVELTIES. 


Electric Ignition. 


Electrical apparatus for exploding the compressed charges in 
automobile engines has been largely developed during recent 
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ears. One step in advance is the substitution of mechanical 
{метан for the magnetic trembler previously used with 
induction coils. The mechanical apparatus for making and 
interrupting the circuit is more reliable and more under 
control. It allows also of the time of ignition being regulated 
easily. The illustrations herewith are of a new wipe contact 
circuit breaker put on the market by Messrs. L. Rene and Co., 


of 6, Snow-hill, E.C., and exhibited by them at the recent 
National Cycle Show at the Crystal Palace. Besides being 
adapted to motor cyoles, the contact breaker is standardised 
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for two and four cylinder motorcars. The apparatus is made 


both in steel аад aluminium. 


Catalogues and Pamphlets, Ete. 


Views anp Uses or WILLESDEN PAreR AND CANVAS. 
Willesden Paper and Canvas Works, Limited, Willesden 
Junction, London, N. W. These products are waterproof, rot- 
proof, and time-resisting, and we are informed that the firm 
have drain-pipes in use at their works (made from this paper) 
which were put into the ground 50 years ago. The pamphlet 
is illustrated with fine views of important buildings where this 
material is used as roofing or under slating. 

VULCANISED Fisre. Mosses and Mitchell, 68-71, Chiswell- 
street, E.C.—The advantages claimed for these valves are that 
their immersion in cold or boiling water only gives them more 
flexibility. They resist the action of oils, so destructive to 
rubber, and they do not expand in diameter, so uire no 
cutting round the edges to free them from nuts, aardi ete. ; 
also that they work equally well with a slow as with a fast 
action pump, and are as efficacious with a dead lift as with a 
bending or cup guard. 

LABOUR AND Tıme-Savers Illustrated. Beanland, Perkin, 
and Co., School Close Works, Leeds.—Describes several patterns 
of new single and double hack saws, a portable eleotric hack 
saw for shipyards, engineers, iron, and girder merchants, 
portable rail saws, the Britannia trimming and  mitreing 
machine, a new improved hand scre wing machine for engineers, 
smiths, wheelwrights, etc. 

Cases. W. T. Glover and Co., Limited, Manchester.—An 
illustrated post card showing the cable-laying at Stalybridge. 

Eicut-PoLe Dynamos AND Motors. Union Elec:ric С m- 
pany, Limited, 151, Queen Viotoria-street, L ndon, E.C.— 
These machines cover a range from 100 h.p. to 500 h.p. at the 
usual standard voltages, and they are constructed with a large 
range in speed to suit the various requirements of dynamos 
and motors of such large power. Each size of magnet frame 
and armature can be completed in five different mechanical 
outfits, the simplest being suitable for forcing on to the engine, 
pump, or other shaft, and the most complete being that with 
three bearings mounted on a box bed-plate, and arranged for 
either rope or belt driving. The armature windings consist all 
of shaped bars sunk in accurately fitted and smooth surfaced 
slots in the cores. This type of machine allows for amp'e 
ventilation, and therefore large output weight for weight. 

Automatic Time SwircuEs. Illustrated. Vandam, Marsh, 
and Co., Limited, London, Birmingham, Manchester. —Fully 
describes a large variety of these instrumenta. 

Howarp TrovcHinc. The Howard Con duit Company, 
Trafford Park, Manchester.—The company hive chosen a 
illustrated postcard to draw attention to the advisability of 
relaying old rubber cables in their troughing instead of scrapping 
them. 

Patent AUTOMATIC FUEL-SAvinc APPARATUS (CO, RECORDEn) 
* Ados." Sanders, Rehders, and Co., London and Mau- 
chester.— We are informed that during the last 12 moaths this 
ingenious apparatus has found great favour amongst central 
eleotrici'y stations and other large works, several having now 
installed as many as five and six recorders. This proves the 
great usefalness of this recorder as a means of checking combus- 
tion in boiler furnaces, and thus effecting considerable ec »nomy 
in the coal bill. 


PERSONAL. 


The Eastern Telegraph Company, Limited, and the East rn and 
South African Telegraph Company, Limited, announce that Mr. George 
Draper, who has been secretary of the two companies since their forms- 
tion, retires from office with a pension on Ist prox. Mr. A. Б, Hardie 
formerly the accountant, hag been appointed secretary, 
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The Exeter Council have granted £105 to Mr. H. D. Munro, the 
city electrical engineer, in respect of his special services in connection 
with the extension, designing, erecting, and equipping the new power 
station, and have inoreased his salary to £350 per annum. 

The Sunderland Tramways Committee have appointed Mr. A. M. 
Dayson, at present assiatant manager and engineer of the Sunderland 
system, as manager to succeed Mr. Harry England, subject to the 
approval of the Council. 

The Newcastle Tramways Committee have resolved to increase the 
salary of Mr. Roesignol, general manager, from £750 to £850, and 
rising £50 per year to £1,000. The salaries of the car-sheds manager 
and the chief clerk are also to be increased. 


FORTHCOMING EVENTS. 


Fripay, Dec. 4. 

Institution of Civil Engineers (Students’ Section).—At 8 p.m, 
ordinary meeting. Paper: ‘‘ Artificial Draught as applied by. 
Fans to Steam Boilers,” by Mr. W. H. A. Robertson. 

Junior Institution of Engineers.—At 8 p.m., ordinary meeting. 
Paper: Recent Developments in the Construction and Working 
of Gas-Engines," by Prof. D. S. Capper. 


SaTuRDAY, Рес. 5. 


Glasgow Soientific Society.—At 7.50 p.m., ordinary meeting. 

Paper: Superheat, by Mr. W. Н. Booth. 
| Monpay, Dec. 7. 

Society of Arts. — At 8 p.m., Cantor lecture: The Mining 
of Non - Metallic Minerale, by Mr. Bennett H. Brough. 
(Lecture III.) 

TuEsDAY, Dec, 8. 

Faraday Society.—At 8 p.m., ordinary meeting. Papers: Total 
and Free Energy of the Lead Accumulator,” by Mr. R. A. 
Lehfeldt, D. So. (discussion adjourned) ; ‘‘ Bitumen in Insulating 
Compositions,” Part I., by Mr. D. A. Sutherland, F.1.0., F. C. S.; 
'* Notes on Aluminium Welding ” (illustrated), by Mr. Sherard 
Cowper-Coles ; ‘‘ Electrochemical Installation at the Borough 
Polytechnic Institute,” by Mr. F. M. Perkin, Ph.D. 

Institution of Electrical Engineers (Glasgow Section).— At 
8 p.m., ordinary meeting. Paper: The Education of an 
Electrical Engineer,” by Prof. F. С. Baily. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Paper to be further discussed: ''On the Distribution of Mean 
and Extreme Annual Rainfall over the British Is'es," by 
Mr. Hugh Robert Mill, D. Se., LL.D. Succeeding popes: 
‘* Deposits in Pipes aud other Channels Conveying Potable 
Water,” by Prof. J. C. Brown, D.8c.; ''The Purification of 
Water Highly Charged with Vegetable Matter, with special 
reference to the Effect of Aeration,” by Messrs. О, Chadwick, 
O. M. G., and B. Blount. 

WEDNESDAY, Dev, 9. 

Institution of Electrical eers.—At 7 for 7.30 p. m., 
annual dinner, Grand Hall, Hotel Cecil. 

Institution of Civil Engineers.—At 2.15 p.m., students’ visit to 
the locomotive works of the North London Railway at Bow-road. 
Train, 1.40 p. m. from Westminster Bridge Station. 

Society of Arts.—At 8 p.m., ordinary meeting. Paper : '' Furnaces 
for Jewellers’ Work," by Mr. Н. H. Ounynghame, О.В. 

Tuurspay, Dec. 10. 

Institution of Electrical Engineers.—At 8.p.m., Gilbet Ter- 
centenary Commemoration, Presentation to the Borough of 
Colchester. At 815 p.m., ordinary meeting. Papers: The 
Slow Registration of Rapid Phenomena by Strobographic 
Methode; The Ondographe’ and ‘ Puiesancegraphe’” by 
Mr. E. Hospitalier; and (time permitting) ‘‘On the Magnetic 
Dispersion in Induction Motors, and its Influence on tlie Design 
of these Machines," by Dr. Hans Rehn-Eschenburg. (Dublin 
Section).—At 8 p.m., ordinary meeting. Paper: An Experi- 
mental Study of Stationary Electric Waves, with special reference 
to the Phenomena of Electric Resonance," by the Very Rev. 
Monsignor Molloy, D.D. (Students’-Section).—At 2 p.m., visit 
to the Incandescent Lamp Company’s Brook Green Works, 
Hammersmith. 

Fripay, DE. 11. 

Tramways and Light Railways Association.—At 8 p.m., 
inavyaral meeting. Address by Mr. Atherley-Jones, K. C., М.Р, 
on Protection in Special Relation to Tramway and Light Rail- 
way Enterprise.” 

n t Coast Institution. —General meeting at Newcastle. on- 

yue. 

Physical Society.—At 8 p.m., at the Royal College of Science. 
Papers: A Method of Mechanically Reinforcing Sounds," by 
Rev. T. O. Porter; ''The Simmance-Abady 'Flicker' Photo- 
metry, by Mesers. Simmance and Abady; Exhibition of a 
Conduetometer," by Mr. M. R. Appleyard ; and A Model to 
Illustrate Various горео of Wave Motion,” by Prof. L. К. 
Wilberforce. 

Sarurvay, рес. 12. 

West Hartlepool Scientific Society.—At 7.50 p.m., ordinary 
meeting. Paper: Mr. D. B. Morrison's Scheme for the 
Advancement of Apprentices.” by Mr. Wm. Kenuedy. 

Glasgow Scientific Soolety.— At 7.30 p.m., ordinary meeting. 
Paper: Steam Turbine Machinery, by Mr, Arthur А. 
Wynne, M. A. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
оп has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


(JUESTIONS. 


641. Show clearly how to calculate from the indicator card the water 
used per stroke per indicated horse-power in condensing and non- 
condensing engines.—G. W. S. 


642. A battery of Tudor accumulators is connected in sections to 
the ое] board by single-strand conductors No. 6 S. W. G., 
covered with hemp braiding. These conductors are burned into 
the leaden lugs of the accumulators, and are bare for about 
lin. above them. Much troub:e has been experienced through a 
very active corrosion which takes place in some cases even under 
the braiding. The bare parts have been scraped and repainted 
with ‘asphaltic black," but after a few weeks corrosion has again 
broken out. How can this be remedied '—A. B D, 


ANSWERS. 


Question No. 635.— Several car axles of an electric tramway have 
broken lately, all eractly in the same place—viz., Jin. inside key- 
way of gear wheel. Upon examination of these and other axles 
they show signs of being eaten away by electrolysis. Describe 
a remedy for this, also the astion of the electric current upon the 
axles, The motor box is used for the earth return. 


Answer to No. 633 (awarded 108.).— This effect is very 
largely owing to the mud and other wet dirt which accumu- 
lates on the axle of the car, because this dirt would 
contain a good deal of mineral matter—composed of acids 
and bases—and known as salts in chemical language. These 
would not decompose electrolytically unless some circum- 
stance gives rise to a difference of potential, which, how- 
ever, need not be more than about three volts. We must, 
therefore, seck a resistance to the current in or near the 
axle and gear wheel, and asthe current is large the resist- 
ance may be small, because the difference of potential it 
will cause, in volts, is the product of the resistance multi- 
plied by the current in amperes, or Cx R=E.M.F. The 
question seems to suggest that a large proportion of the 
current goes from the motor through the gear wheols, and 
that the gear wheel is not well fitted on to the axle of the 
саг. If so, the whole of the trouble is accounted for in this 
way. Water and whatever it may hold in solution gets 
into the space between the gear wheel and the axle; pro- 
bably a good deal lies in the keyway. This occasions rust, 
which is a non-conductor, and insinuates itself further and 
further, and so reduces the amount of clean surface of the 
body of the gear wheel ard axle in actual contact. Now, 
considering the large current employed, we can easily under- 
stand that the decrease of conductive area between the wheel 
and axle occasions a difference of potential which would be 
quite enough to act electrolytically on the salts contained in 
the mud. The natural result of this would be to set free the 
acids, and these would immediately act upon the iron by 
dissolving it and so removing it. It will, of course, be 
readily understood that, although the gear wheel may be 
firmly fixed on the axle, there is a great difference between 
a good fit and a bad fit, and that whereas a really good fit 
would leave no room for liquid to creep in, a bad fit would 
leave a good deal of empty space, and mere capillary action 
would soon fill it with liquid. We have now only to 
remember that the keyway is the weakest part of the axle, 
and would, therefore, be the most likely to give way under 
a strain even if not weakened by the above electrolytic 
action. If the gear wheel is at all likely to be part of the 
electric circuit, it should be thoroughly and very closely fitted 
to the axle before the key is driven in, and the key should 
also be most carefully fitted for its entire length. After 
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being thoroughly well fitted the whole of the axle and the 


sides of the gear wheel might be well tarred with advantage 
to exclude moisture, and, if necessary, a further path might 


be provided for the electricity by placing a rubbing brush, 


similar to a dynamo brush, on the top of the car wheel rims 
and connecting this to the motor box so as to make elec- 
trical contact. This would reduce any difference of potential 
formed on or about the car axle, and so would almost for 


certain stop the tendency to electrolytic action there 
altogether with or without the suggested tarring; but the 
tarring would be an additional safeguard in any case, and 
well worth putting on. The suggested brush on the top of 
the wheels should not be put unless as a last resource, 
because, of course, it adds to wear and tear and maintenance 
troubles.—F. G. A. 


Question No. 654, —Describe the theory and working of the Diesel 
oil-engine, and state wherein its advantages lie over a good make 
of ordinary oil or gas engine. 

Best Answer to No. 634 (awarded 10s.).—The Diesel 
engine (not necessarily oil engine) is still so new that in 
any article on the subject a word as to its history cannot 
be amiss. Rudolph Diesel, of Munich, investigated the 
thermo-dynamics of the gas-engine, and from his purely 
theoretical and mathematical investigations was led to the 
conclusion that any great increase in efficiency in gas-engines 
working on the Otto cycle was physically impossible 
Continuing his investigations he was led to the theory of 
the ideal heat engine, and in his book, “ The Rational Heat 
Motor" (Englished by Bryan Donkin, 1893), he develops 
this theory and designs an engine of 100 h.p. on this 
principle. This book was written and the engine designed 
before any attempts had been made to build a Diesel engine, 
as it is now called. The publication of the book led to 
much discussion. Many professors disagreed with the results 
obtained, but practical men were attracted by the possibilities 
of the new heat motor, and money was found to put theory 
into practice. By the energy of the Augsburger Maschinen- 
fabrik, Sulzer Bros., Krupp, and others a laboratory was 
built in Augsburg, and experimental researches under the 
direction of Herr Diesel were started. The experiments, 
not unattended with physical danger, extended over several 
years ere a motor was built that could be put on the 
market. The perseverance and courage employed in these 
researches places them on a par with the greatest achieve- 
ments of the fathers of engineering. The Diesel engine 
resembles ordinary oil and gas engines in that combustion 
takes place in the cylinder, but here the resemblance ceases. 
The ordinary internal-combustion engine fires the charge 
in the cylinder by external means (a gas flame or electric 
spark), whereas the temperature required for combustion 


in the Diesel engine is produced in the cylinder of the. 


engine by the compression of air, and the combustible is 
not introduced until this temperature has been reached. 

Diesel has laid down the following conditions for perfect 
combustion: 1. “The highest temperature of the cycle 
(temperature of combustion) must be produced before and 
independently of combustion by the compression of ordinary 
air, and not by and during combustion.” It is well known 
that any gas is heated by being compressed. If the gas is 
compressed so quickly that it has no time to cool—2z.c,, 
adiabatieally—-it naturally gets very hot, and any required 
temperature can thus be produced. 

2. “ Finely-divided combustible must be gradually intro- 
duced into the air when it is in the condition described above 
(very hot and at a high pressure) during the return stroke 
of the piston that has hrought it into this condition. The 
combustible is added in such а way that its combustion 
causes no increase of temperature—: e, the heat caused by 
its burning just balances tho heat lost by expansion. The 
process therefore takes place at а constant temperature— 
1.е., isothermically. The combustion, after ignition, must 
be regulated by an external arrangement, so as to maintain 
the right proportions between pressure, volume, and 
temperature." In this condition, again, there is a con- 
siderable difference from the ordinary gas-engine, in which 
the combustible and air are mixed, compressed, and then 
fired, instead of (as in the Diesel engine) the air being 
compressed, and the combustible added and gradually burnt, 
being ignited by the heat of the compressed air, 


3. ‘The third condition is that a proper weight of air 
must be chosen in proportion to the heat value of the com- 
bustible, the maximum temperature due to compression 
being so calculated that no artificial cooling of the cylinder 
walls is necessary to work and lubricate the engine.” 
Here, again, is a departure from what was previously 
assumed correct. The amount of air required according to 
the above condition is much greater than the least quantity 
necessary for complete combustion. In gas-engines it has 
been considered that this latter quantity (the least amount 
required for complete combustion) gives the right mixture. 

Though the Diesel engine is on the market, and many 
horae-power are in use and being built, the mechanical 
details of design are, of course, by no means fixed. А 
description of valve details, cams, etc., would, therefore, 
be out of place, and in describing the method of working 
only the successive operations will be given. Consider a 
simple engine of two cylinders—one for compression and 
combustion and one for expansion. (The sketch is merely 
diagrammatic, valves are indicated by crosses.) The piston, 
A, moves up and draws in air through the valve a; on 
the down stroke this is compressed and goes through the 
valve b to the reservoir, C. This is merely precompres- 
sion, and must not be carried so far as to heat the air 
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unduly. The piston, B, during the down stroke draws in 
precompressed air, and on the up stroke (valve c being now 
closed) compresses it to the limit. The piston now moves 
downwards, fuel being admitted through valve d and burnt 
as described above. After moving down a small distance, 
the fuel supply is cut off, and expansion takes place. When 
B gets to the bottom of its stroke, A is at the top. The 


valve E is now opened, and the expansion continued in 


the larger cyliader, A moving down and B up. When А 
is at the bottom of its stroke, valve E shuts again, and on 


the next upstroke of A, the exhaust valve, f, opens, and the 


burnt gases are expelled. Ву having two cylinders, B, а 
eombustion at each revolution is effected, instead of once 
in two revolutions. 


to the advantages of the Diesel engine over an 
ordinary oil or gas engine, first, the thermal efficiency is far 
higher than in any gas-engine. Though this high thermal 
efficiency is counteracted to some extent by low mechanical 
efficiency, due to the high degree of compression produced, 
the over-all efficiency is still greater than that of ordinary 
oil-engines, and may be expected to increase as experience 
is gained in construction. The engine is also cheap, as 
the cylinders are small, about one-third the size of cylinders 
of steam-engines of the same horse-power. Prof. W. C. 
Unwin, F.R.S., M. I. C E., etc., in a report on the Diesel 
engine, says: The Diesel petroleum motor is much better 
than any other petroleum motor. It has especially the 
following advantages: (1) Much greater economy of fuel, 
and, therefore, of the cost of working. It works with about 
five-eighths as much oil as petroleum engines hitherto con- 
structed. (2) Much better regulation for varying load, and 
relatively to other engines, an increased economy of oil at 
loads less than full load. This is a very important point. 
(3) Greater facility for using oils of different qualities. 
(4) The diagrams (indicator) are of a better type than has 
been obtained before. (5) Nothing can be more convenient 
than the starting arrangements for the Diesel motor. (6) 
The two-stroke type has the very great advantage that 
nearly twice as much power is obtained as from a similar 
four-stroke engine of the same size and power. (7) I 
examined the exhaust of the engines, which is very clear 
and free from unburned oil. The Diesel engine can do 
with a lighter flywheel than explosion engines, and is 
therefore cheaper to construct in this respect. The two- 
stroke Diesel motor will have equal uniformity with a 
lighter flywheel.” 
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The following table, which shows the cost per brake 
horse-power of various oil-engines and the Diesel engine, 
shows the cheapness of the Diesel motor. The figures are 
for cost at full load, and are taken from the oil-engine trials 
of the Highland Agricultural Society of Scotland, 1899, 
with the exception of the Diesel motor figures. 


i Oost in pence per 
Name, Horse-power. brake h К power 
Crossley /. . 16. us — ee . Q0 | 
Campbell ............... 2D ТОТОУ 0:940 
Stephenson Db 1:530 
Blackstone 8 еы 0:658 
Tangye .................. IUD оон 0:636 
Pollock .................. . 0:938 
Cundall .................. %% 0:782 
Diesel ..................... Any power ..................... 0:226 


Much more might be written on the subject, but further 
information can be found in Diesel's book, Rational Heat 
Motor” (Spon) and Diesel’s paper in the Zeitschrift Ver. 
Deut. Ingen., 1897, published also in the Progressive Age, 
‚ December, 1897, and January, 1898. The pamphlets of the 
Diesel Engine Company also contain much information. 
I am indebted to all the above sources.—A. C. G. I. 


Answer to No. 634 (awarded 7s. 6d.).—The Diesel engine 
was invented some eight years ago by Herr Rudolph Diesel. 
At first it could not be considered a success. Indeed, 
prophecy was of its ultimate failure, which prophecy has, 
however, proved entirely wrong. Subsequent to 1898 
progress in improvement has been very rapid. Structural 
simplifications made in 1901, which increased the mechanical 
efficiency of the mechanism, but which at the same time 
reduced the cost of construction, have brought the design 
to something like finality in respect of the one type now 
chiefly built—viz., the vertical inverted marine type. One 
reason why the Diesel engine has suddenly become an 
a pla industrial factor is the discovery that the rawest 
and erudest oils and naphthas can be utilised in it with as 
great facility as can paraffin or other refined oils. The 
crude oils are as rich in heat of combustion as are the 
refined oils, and it only remained to discover the proper 
way to.use them in order to reduce in a very large ratio 


the cost of 5 mechanical horse- power from liquid 
fuel. The Diesel engine, which can consume petroleum 


refuse with little or no trouble, reduces the cost of a horse- 
power to less than that obtained by any but the best triple- 
expansion superheat steam- engine. 

Theory. — Herr Diesel, after careful analytical and experi- 
mental study of the present forms of heat engines, and 
after comparing their cycles of operation with the ideal 
Carnot cycle, concluded that all existing engines were 
worked on defective principles, and that no radical improve- 
ment in their efficiencies could result until the principles 
of working were altered. Rationally following up this 
destructive criticism, he then proceed to construct a new 
process for utilising the heat of a combustible in the 
internal-combustion engine, and finally laid down the 
following conditions as being essential for the utilisation 
of the maximum amount of heat in the combustible. The 
following is the cycle of operations: first stroke takes in 
air alone; second stroke compresses this air to a high 
pressure (35 atmospheres = 50010. on the square inch and 
a temperature of about 1,000deg. F); third stroke is the 
working stroke, during the first part of which the combus- 
tion of the fuel is carried on at constant pressure, which is 
determined by the amount of oil to be sprayed in, which 
ашу is controlled by the governor—the second part of 
this stroke is approximately an adiabatic expansion ; fourth 
stroke exhausts the gases. 

It will be seen that the leading feature of this engine is 


(as Herr Diesel describes it) that of compressing the air | 


to incandescence. No such temperature, however, really 
appears. The temperature reached at the end of the com- 
pression is lower than that developed later towards the 
end of the period of combustion, and this latter is only 
what occurs inevitably in explosion oil and gas engines 
worked under similar conditions. The temperature after 
purely adiabatic compression would according to theoretic 
calculation be about 1,000deg. F., but as the cylinder 
lining is thoroughly water jacketed, and, therefore, con- 
siderable cooling takes place during the compression, the 
actual temperature must be a good deal below this level. 


the lever is thrown back. 


efficiency of 70 per cent. 
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There are four: leading features of the Diesel engine 
that distinguish it from all other oil and gas engines: (1) 
The attainment of the. temperature necessary for ignition 
by mechanical compression alone, so that all injected flame, 
or incandescent tube, or electric spark, or any other 
extraneous igniting devices are abolished. (2) The 
injection of the fuel takes place only after compression 
has been completed, and only during the first part of the 
working stroke ; the compression in the working cylinder 
being that of air alone, therefore no explosive mixture 
exists in the cylinder before the beginning of the workin 
stroke, and no premature ignition is ever possible. (3 
The third feature is that the fuel is injected gradually 
into the highly-heated air, each drop of the spray burning 
immediately and quietly, so that no explosion takes place, 
while the period of injection and the quantity injected are 
delicately regulated by the governor in accordance with the 
demand for power. (4) The fourth feature is that the 
governing is effected within the four-stroke cycle period of 
thermodynamic action, and every such period has its work- 
ing stroke. Most, if not all, otber gas and oil engines are 
governed by the total cut out of the fuel injections during 
one or several such periods. Thus, with equal flywheel 
power the running is much steadier, and its speed uniformity 
coefficient is such as makes it very suitable for direct 
coupling to electric light dynamos. 

Advantages—(1) Being an internal-combustion engine, 
and not an explosion engine, it can at any time, without 
previous heating, be started from rest, and after a few 
revolutions take up the full load without further trouble. 
The operation is as follows: The engine is started by com- 
pressed air stored in what is known as the starting reser- 
voir under a pressure of 800lb. upon the square inch, the 
said reservoir being charged by the air-pump during the 
previous run of the engine. (In the case of a new engine 
the makers send out these reservoirs ready charged. There 
is little or no danger of these vessels losing a charge; they 
have been known to stand from eight weeks to four months 
before the engine was started from them.) Assuming the 
engine to be left standing from the. previous day’s run, 
then with oil tanks charged and lubricators in order the 
engine is set just past the top dead centre. The screw- 
down valves on blast and starting reservoirs are opened. 
The engine now starts off as an air-driven engine. 
After five or six revolutions under these conditions 
The engine will then 
start on its normal cycle aa an oil-engine. The start- 
ing of the engine is very simple and quite certain, whether 
it has been stopped for a few minutes or for days, or, as 
before stated, even for weeks. (2) There is absolutely no 
smell, and the exhaust is free from unburnt gases ; indeed, 
the gases are perfectly colourless and invisible when the 
engine is loaded, and upon test was found not to brown 
or discolour a sheet of pure white paper hold close over 
the end of exhaust pipe for three minutes. When the 
engine is running without load, light wreaths of visible 
vapour come from the exhaust. (5) The combustion being 
complete, there is no carbon deposit to interfere with the 
working of valves or piston. After numerous examinations 
and prolonged running, the inside of cylinder, valve faces, 
and seats have been found perfectly clean and free from 
deposit, this deposit being one of,the weak spots iu all 
other gas or oil engines. 8 Smill floor space being of 
the inverted marine type. (5) The ignition taking place 
inside the cylinder, and there being no external flame, hot 
tube, or electric spark, reduces the risks from fire to a 
minimum, and from an insurance point of view it is the 
safest engine imaginable.—E. FIELD. 


Answer to No. 634 (awarded 58.).— A fairly average 
estimate of the way in which the heat delivered to any 
ordinary internal-combustion engine is used is as follows : 
Heat converted into work, 20 per cent.; heat lost by 
radiation and conduction, 40 per cent. ; heat lost in exhaust 
gases, 40 per cent. This gives a thermal efficiency of only 
20 per cent. The theoretical maximum with a Carnot 
cycle is slightly over 72 per cent. Diesel set himself tho 
task of devising means whereby the practical efficiency of 
20 per cent. might be 8 much nearer the theoretical 

e system of working common 
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to most internal-combustion engines—viz. (1) turning the 


fuel into gas, (2) mixing the gas with air, (5) com- 


pressing the mixture to about 80ib. pressure per square 
inch, and then igniting it by means of an extraneons 
igniting device—he condemned as being radically wrong. 
After making numerous experiments in order to discover 
the most economical method of utilising the fuel in an 
internal-combustion engine, Diesel came to the conclusion 
that he could not do better than to use the fuel in con- 
junction with air. He then laid down the following conditions 
for the most efficient working of an internal-combustion 
engine: (1) The temperature of combustion must not 
be produced by and during combustion, but independently 
of it and before its commencement, by the compression of 
pureair. (2) Thecombustible must be introduced gradually 
into the air thus brought up to the temperature of com- 
bustion by compression in such a manner that as heat ie 


produced it is entirely absorbed by expansion of the gases, |. 


so that no internal work (as a rise of temperature would 
indicate) is produced, but only external mechanical work. 
If this condition were к И in practice, there would be 
no radiation losses, and no cooling jacket would be required. 
(3) A considerable surplus of air should be present beyond 
that theoretically required for complete combustion. 

The Diesel engine works on a four-stroke cycle, which 
takes place as follows: (1) Fresh air is drawn into the 
cylinder during the outward stroke of the piston. (2) The 
air is compressed during the inward stroke to a high 
pressure, and consequently to a high temperature. (3) 
Fuel is admitted to the cylinder during the first part of 
the next outward stroke, combustion taking place as the 
fuel comes into contact with the highly-heated air. After 
the supply of fuel is cut off, the piston continues the rest 
of the outward stroke under the expansion of the gases, us 
usual, (4) The piston then returns, expelling the contents 
of the cylinder: this completes the cycle. 

The advantages of the Diesel engine over a good make 
of ordinary oil or gas engine are as follows: (1) A thermal 
efficiency of nearly 40 per cent. has been obtained—this 
renders the engine very much more economical than the 
ordinary internal-combustion engine. (2) The attainment 
of the temperature necessary for ignition by mechanical 
compression alone, so that all extraneous igniting devices 
are abolished. (3) The injection of the fuel only after 
compression has been completed, and only during the first 
part of the working stroke ; the compression in the cylinder 
being that of air alone, no explosive mixture exists in the 
cylinder before the beginning of the working stroke— 
premature ignition is thus impossible. (4) The fuel is 
injected gradually into the highly-heated air, each 
drop of the spray burning immediately and quietly, 
so that no explosion takes place, while tbe period of 
injection and the quantity injected are delicately regulated 
by the governor in accordance with the demand for power. 
It will thus be noticed that the governing is effected witbin 
the cycle, and every cycle has its working stroke. A large 
number of gas and oil eogines are governed by the com- 
plete cutting out of the impulse from one or more cycles ; 
the Diesel engine gives much steadier running with the 
same flywheel power than engines governed on the hit-or- 
miss principle. The engine is thus very suitable for con- 
necting directly to dynamos. (5) The consumption of fuel 
per indicated horse-power is less at partial than at full loads, 
due mostly to the increased ratio of expansion. (6) The 
quantity of 1 oil required by the Diesel engine is 
considerably less than that required by the ordinary gas or 
oil engine. The Diesel engine can also be adapted to work 
with coal dust or gas.—W. T. W. 


PROVISIONAL ORDERS. 


The additional following notices of intended application for pro- 
visional orders appear in the Gazette : 


ELECTRIC Licht AND POWER. 
Tamworth Corporation, electric light; Manchester Corporation, 


genera powers (including electrical sub-station); Hampton-iu-Arden 


Company, electric powers ; Skipton Urban District Council, 
supply of electric fittings; North Staffordshire Railway Company, 
electric power; Epsom (Surrey), Electrical Power Distribution Com. 


trio power; 


Kirby - in- Ashfield Urban District Oouncil, 


electric ighting ; 
( 

Brynmawr Urban District Oouncil, electric lighting ; 
(Wes 


| pany, electric lighting ; Acton, Metropolitan Electric Supply Com- 
; any, 1 


р lighting; Sutton-in-Aehfield Urban District Council, electric 
ight ; Brentwood Urban District Council, electric lighting; Ashford 
(Kent) and District Electric Supply Oompany, lighting; Milford- 
оп - Sea Electric Supply Oompany, lighting; Devizes Urban 
District Council, electric lighting; Tavistock and District 
Electric Supply Company, lighting; ‘Swindon Corporation, elec- 

erbyshire and Nottingham Electric Power Oom- 


pany ; Ohippenham Oorporation, electric lighting; Doncaster 


' Oorporation, electricity supply extension; Widnes Corporation, electric 


light ; Heysham Urban District Oouncil, electric light ; Stroud, Nails- 
worth, and Darsley (Gloucestershire Electric Power Company), light- 
ing; Clevedon, Portishead, and Long Ashton (Western Electric 


. Distributing Corporation, Limited), lighting; Ramsgate District Elec- 
trio Supply Company, lighting: Bath Rural District Council, electric 
lighting; Walton-u 


n-Thames Urban Electric Supply Company, 
lighting ; East London and Lower Thames Electric Power Company ; 
Wanstead (Empire Electric Light and Power Company), lighting ; 
electric lighting ; 
Kettering Urban District Council, electric power and light; 


. Hampton Wick (Twickenham and Teddington Electric Supply Oom- 
| pany), lighting ; Sunderland (Durham Electrical Power Distribation 


mpany, Limited), lighting; Newton Abbot (Urbin Electric Supply 
Company), lighting exteneions; Melksham Urban District Council, 
elestric lighting; Maldens, Ooombe, sud Ham (Twickenham ana 
Teddington Electric Supply Company), lighting : Bristol Oorporation, 
North Worcestershire Electric Power Company, light- 

Empire Electric Light and Power Company, lighting ; 
Southgate Urban 
District Council, electric lighting ; Trowbridge tern Electric Dis- 
tributing Corporation), lighting and power; Mid-Shropshire ( Worcester- 
shire Electric Power Company), lighting and power, Acton (Empire 


ing; Brentfo 


Electric Light and Power Company), electric lighting aud power; 


Brighton Oorporation ; Dewsbury Corporation ; Dundee and Broughty 


Ferry and District; Folkestone Corporation; Glasgow Corporation; 
Leith Corporation; Liverpool Oorporation (extensions); Ossett Oor- 


poration ; Plymouth Corporation ; Rochdale Oorporation ; Abercarn ; 
Andover; Barhead ; Beddington, Coulsdon, and Sanderstead ; Both- 
well District ; Caerphilly Urban District Council ; Cannock and 
District ; Crediton ; Dunfermline ; Eastleigh and Bishopstoke ; East- 
wood and Oathcart ; Glastonbury Corporation; Hanwell; Houghton- 
le-Spring and District; Johnstone; Kilpatrick ; Kingswood ; Lanark ; 
Lothians ; Maidenhead (extension); The Maldens and Coombe and 
Ham ; Musselburgh ; Penzance ; Portpatrick ; Renfrew ; Rutherglen ; 
Shettlestone ; Sunderland Districts ; Bradford-on-Avon Urban and 
Bradford-on-Avon Rural; Vale of Leven ; Walton-le-Dale. 


TRAMWAYS. 


Aldershot and Farnborough Light Railway Commissioners : New- 
castle-on-Tyne Corporation ; Watford and District Tramways Com- 
pany ; Leeds Corporation ; Isle of Thanet Light pal ey ешип; 
East Ham Urban District Oouucil ; Barrow-in-Furness Corporation; 
Stretford Urban District Council ; Bristol Tramways Company, exten- 
sions; North and South Woolwich Electric Railway Company ; 
Penarth Tramways Company ; Soothill Nether Urban District Council ; 
Llanelly Urban District Council; Bishop Auckland, Shildon, and 
Spennymoor (Uoited Tramways, Light Railways, and Electrical 
Syndicate, Limited); Oalverley Urbau District Oouncil; London, 
Camberwell, and Dulwich Tramways Company; Southport and 
Lytham Tramroad Company ; Loudon County Council ; Ilford Urban 
District Council; Radcliffe Urban District Council ; Tyneside Tramways 
and Tramroads Company ; Dewsbury Corporation ; Coulsdon (Oroydon 
Rural District Council); Preston and Blackburn Tramways Company ; 
Preston, Ohorley, and Horwich Tramways сша, Manchester 
Corporation ; Romford (Empiro Electric Light and Power Company) ; 
Hope and Oastleton Light Railway Oommissioners ; Liverpool 77 0 
ration; Morley and District Light Railway Commissioners; Sunder- 
Jand Corporation; Middlesbrough, Stockton-on-Teee, and Thornaby 
(Imperial Tramways Company); Chesterfield Corporation; Belfast 
Corporation; Harrogate Waterworks Tramroads; Holywood; Mid- 
Cheshire; Preston and Lytham; Torquay; West Riding. | 


The total provisional orders of all kinds applied for is 272, as com- 
pared with 294 deposits for the session of 1905. 


NEW COMMITTEES. 


Верғовр. — Electricity—Revised list: Alderman Kilpin, chairman; 
Councillor Talbot, vice-chairman; the Mayor (Alderman К. L. 
Moulton); Aldermen Oarruthers and Walker; Councillors Black, 
Oarter, Howard, Hockliffe, Jarvis, and Halliley. 

OARDIFF.— Electrical and Lightiuj—Mr. P. Carey, chairman; Mr. 
Alfred Good, vice-chairman. 

CRovpoN.—ZLighing ond Blectriciy—Alderman Miller, chairman; 
Councillor Rogers, vice-ohairman. | 

GRAVESEND. — Electricity Councillor Enfield, chairman. 

ISLINGTON. — Lighting — Alderman Mills, chairman; 
Walkley, vice-chairman. 

MAIDSTONE. — Light kailways— The Mayor; Deputy Mayor; 
Aldermen McVitie and Brownscombe; Oouncillors Vaughan, Baker, 
Britt, Elmore, Tomlin, Wallond, Manning, and Styles. 


Alderman 


Ageney.—Meesrs, Plutte, Scheele, and Oo., 18 and 19, Queen. 
hithe, E.C., have been appointed agents for the United Kingdom for 
Messrs, Schmahl and Schulz, of men, manufaoturers of electric 
light accessories. | 
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LONDON TRAFFIC ENQUIRY. 


On the 26th ult. the Royal Commission on London Locomotion held 
a further sitting, when Mr. J. H. Brown, representing the Battersea 
Borough Oouncil, gave evidence as to the views expressed at a con- 
ference of borough councils Witness referred to the congestion at 
present existing at Olapham Junction, and snggested the extension of 
the South London Electric Railway from Olapham to the neighbourhood 
of Battersea Rise. His Council was strongly in favour of the appoint- 
ment of а traffic tribunal by the Government which would bring into 
line the various schemes of communication of all kinds. 

By the Chairman: His Council would willingly surrender their 
tramway veto to the tribunal, but they objected to surrender it to the 
London County Council. He felt that the County Council should be 
the tramway authority of London, rather than private companies. He 
did not know how they could induce the South London Electric 
Railway to extend their undertaking. He could not say whether they 
ought to be subsidised. 

Sir George Trout Bartley: Would not the South London Electric 
Railway extend their line if it was thought to be profitable ?—If it 


would pay а good dividend. 
Why is it not done — do not know. 
By the Ohairman: He would allow the tribunal to hear 


propose from private promoters, and allow them to approve of 
schemes. 

Mr. Н. G. Hills, town clerk of Wandsworth, gave evidence of a 
somewhat similar character. He suggested the extension of the tube 
railway from Olapham to Tooting and to Streatham Common. He 
also thought that a transit eystem should be formed on the loop line 
between the London and South.Western Railway and the London, 
Brighton, and South Coast Railway, and that a quick and frequent 
service of trains should be run from Waterloo via Olapham Junction, 
Wandsworth, East Putney, Southfields, Wimbledon, Merton, Tooting 
Junction, Streatham, Tulse-hill, Ludgate-hill, or London Bridge, or 
branching off from Tooting Junction to Balham, Wandsworth 
Common, Olapham Junction, and Victoria. 

On the following day Mr. J. Н. Robinson gave evidence on behalf 
of the Stepney Borough Council. With regard to the view expressed 
by Mr. С. L. Gomme, on behalf of the London County Council, that 
the supervision of the breaking up of streets by private companies 
should be transferred from the borough councils to a central authority, 
witness said that presumably the central authority was intended to be 
the London: County Council. The Stepney Borough Council strongly 
opposed that estion, on the ground that the borough councils had 
in the past discharged their duties with efficiency. 

Mr. James Rush Dixon, the surveyor to the metropolitan borough 
of Shoreditch, said that in the opinion of his Oouncil it would relieve 
congestion if passenger subways were provided under such places as 
the intersection of Old-street and Kingsland-road, Shoreditch High- 
street and Great Eastern-street and Commercial-street. Owing to the 
exceptionally heavy debt of Shoreditch and the recent immense increase 
of rates, some new source of income would have to be found if the 
necessary street improvements were to be undertaken. | 

Mr. F, 8. Robinson, town clerk of the metropolitan borough of 
Greenwich, gave similar evidence, and the Commission adjourned. 


LEGAL INTELLIGENCE. 


THE SPEED OF ELECTRIC TRAMCARS. 


At the South-Western Police Court on Tuesday morning, Mr. 
Moffat Ford attended before Mr. Garrett in the matter of the 10 
summonses he had issued against the drivers of the London County 
Council electric tramcars for exceeding the legal speed limit. 

Mr. Ferd stated that the Highways Committee of the Oounty 
Council had now reported upon the Motorcar Act of 1903, and in their 
report the committee professed entire agreement with the Local 
Government Board that the expediente provided by the Act for the 
reduction of the speed limit of motorcars to 10 miles an hour should 
not be resorted to." He (Mr. Ford) had been led to believe that his 
efforts in showing the absurdity of the 10-miles-an-hour speed limit 
had not been entirely without effect in the decision the committee had 
arrived at. The full committee of the Council were meeting that 
afternoon, апа he should not like them to be under the impression 
that, in spite of the recommendations of the committee, the summonses 
were inevitably to be heard on Thursday next. Under the circum- 
stanoes he did not feel justified in carrying the matter to any further 
extreme than necessary, and he suggested that, pending the final 
decision of the full Council the summonses might be adjourned 
sine die, A representative of the Council was in attendance, and he 
understood that this gentleman was prepared to agree to the course 
he suggested. 

The Magistrate, in reply, said that he considered Mr. Ford's 


ie. dps а very proper one, 
e summonses were accordingly adjourned sine dic, 


IN BANKRUPTCY. 


In the matter of William Henry Hooley and John William Talbot, 
carrying on business, in co-partnership, under the style of Hooley, 
Talbot, and Oo., at Regent-street, Rugby, as electrical engineers and 
contractors, the official receiver (Mr. E. T. Peirson) has issued a 
summary of the debtors’ statement of affairs. This shows gross 
liabilities of £339. 13s., of which £271. 8s. Ad. is expected to rank. 


The asseta, after deducting preferential creditors’ claims, are estimated 


to produce £106. 15s. 4d., leaving a deficiency of £164. 15s. Ia the 
separate estate of William Henry Hooley the deficiency is put down at 
PN 16s., and in that of John William Talbot of £1. 1s. 11d. Debtors 


give as the cause of failure insuffioient capital, delay of the urban 
district council in supplying electric light, and loss upon a contract 
owing to the action of one of our customers.” 


COMPANIES’ MEETINGS AND REPORTS. 


ARON ELECTRICITY METER. 


In their report for the year ending Sept. 30, 1903, the directors state 
that the profit and loss account for the year, after providing for 
depreciation and the share of expenses and discount on the issue of 
debentures, show a net profit of £2,125 18s. Ad., which has been 
carried to tbe tlebenture sinking fund in accordance with the pro- 
visions of the trust deed. Тае directors are pleased to record а oon- 
siderable change for the better in the affairs of the Company, which 
may be ascrihed to the following causes: the apparent revival of the 
electrical industry on the Continent has created a proportionately 
larger demand for Aron meters, especially in Germany ; the completion 
of the factory at Schweidnitz has enabled the Company to manu- 
facture both cheaper and more advantageously; the manifest 
advantages of the Aron meter have created a reaction in its favour, 
which is distinctly noticeable in quarters where other instrumenta 
were affurded encouragement in recent years. The increased sales 
during the last year led your directors to expect better results 
than have actually been attained; the economies effected in the 
manufacture have, however, so far not been sufficiently large to 
compensate for the required redaction in the selling prices. The 
directors have persevered in their efforts to stimulate business in 
Kogland, and the expenditure incurred theroby hss materially reduced 
the profits for the year. Prof. Aron has succeasfully completed his 
experiments ia connestion with the production of a new and cheap 
meter for alternating currents, which will shortly be placed. on the 
market. Two of the directors, Messrs. S. Barclay Heward and Mr. 
R. W. Wallace, K.O., retire from office by rotation this year, bnt being 
eligible, offer themselves for re-election. 


NEW COMPANIES REGISTERED. 


Kingswood Electric Supply Company, Limited, — Capital, 
£1,000. Object: to adopt an agreement with the Bristol st, 
Limited, to carry on the business of suppliers of electric light, heat, 
motive power, or otherwise, electrical engineers, etc. Registered office: 
46, Newman-street, Oxford-street, London. 

Archibald J. Wright, Limited.—OCapital, £3,000. Object: to 
acquire and carry on the business of A. J. Wright, 318, Upper- 
street, Islington, of electrical and mechanical engineers, dealers in 
electric, magnetic, telegraphic, telephonic, other appliances, cyole and 
motorcar manufacturers, eto. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Maidstone.—The Corporation invite tenders for the construction 
and equipment of light railways. Tenders by Dec. 7. 

Preston.—The Corporation invite tenders for a traction switch. 
board and accessories. Tenders by Dec. 12. See advertisement in 
last issue. 

London, N.—The Hornsey- Borough Council invite tenders for the 
supply of 100 cast-iron lamp columns. Specifications from the Surveyor. 
Tenders by 14th inst. | 

Pontypridd.— The Urban District Oouncil invite tenders for free 
wiring, and for Section O, the supply of tramoars, Tenders by 24th 
inst. See advertisement. 

Stockton-on-Tees.—The Corporation invite offers for hiring ог 
hire-purchase system for motors to be fixed on their mains, Tenders 
by 15th inst. See advertisement. 

Govan.—The Corporation invite tenders for the supply, delivery, 
and erection of coal bankers, conveyor, and electric capstan. Tenders 
by 28th inst. See advertisement. 

Birmingham.—The Birmingham Tame and Res District Drainage: 
Board, 9, Bennett's-hill, Birmingham, invite tenders for three steel 
Lancashire boilers. Tenders by Dec. 8. 

Greenwich.—The London County Council invite tenders for the 
supply, delivery, und erection of four 3,000-kw. generators with 
exciters. Tenders by 10 a.m. on Dec. 8. 

York.—The North-Eastern Railway Company invite tenders for 
telegraph apparatus, telegraph wire, and line stores. Forms of tender 
from Mr. O. H. Ellison, superintendent, York. Tenders by Dec. 7. 

Greenwich.—The London County Council invite tendera for six 
electrically-driven three-throw boiler feed pumpe. Specifications, 
etc., at the County Hall, Spring-gsrdens, S. W. "Tenders by ап, 19. 

Stockport.—The Corporation invite tenders for supply and laying 
of about 13 miles of distributing cable. Specifications from Mr. 
А. J. Н. Oarter, Electricity Works, Stockport. "Tenders by inst« 

Cape Town (South Africa)— The Directors of the Cape Town 
Industrial Exhibition (International) invite offers for lighting the 
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grounds, etc. Tenders to Palmerston House, Old Broad-street, London, 
Е.С. 


Sydney (N. 8. W.). Tenders are asked for the suppiy of continuous 
and alternating current metere. Specifications, conditions, and forms 
of tender are obtainable from Messrs. Preece and Cardew, 8, Queen 
Avne's-gate, S. W. 

London, W.—The Great Western Railway Company invite tenders 
for the supply, delivery, and erection of water-tube boilers, engines, 
three-phase generators, and auxiliary plant at Park Royal, near Acton. 
Tenders by Dec. 7. 

North-Eastern Railway.—The Directors invite tenders for arc 
lamp carbons and electric wires and cables, etc., for the first half of 
1904. Specifications, etc., from Mr. E. Н. Olark, Stores, Gateshead. 
Tenders by Dec. 7. 

W —The Electricity Committee invite tenders for the 
supply of earthenware ducta for the drawing-in system of mains. 


Specifications from the Electrical Engineer, Howley, Warrington. 


Tenders by 14th inst. 

Glasgow.—The Corporation invite tenders for (1) 2in., 4in., and 
6iu. cast-iron pipes, with trough ends for cables; and (2) cast-iron 
fuse-boxes. Specification from Mr. W. А. Ohamen, 75, Waterloo- 
street, Glasgow. Tenders by 7th inst. 

Kings Norton (B »—The Urban District Council 
invite tenders for about two miles of electric cable for tramways, 
including laying. Specifications from Mr. O. H. Gadsby, 20, Victoria. 
street, Westminster, 8.W. Tenders by 10th inst. 

London County Council Tramways. — The Council invite 
tenders for the wiring and fitting for electric lighting of five sub- 
stations and three car-sheds in connection with the tramways. 
Tenders by Deo. 5. See advertisement in former issue. 

Brighton.—The Council invite tenders for six water-tube boilers ; 
a system of steam, exhaust, feed, blow-off, and suction pipes; and 
cast-iron storage tanks.  Spec'fications, etc., may be obtained from 
Mr. Francis J. Tillstone, Town Hall, Brighton. Tendera by Dec. 7. 

Christchurch (New Zealand).—Tenders are invited for the com- 
plete installation of electrical tramways, other than buildin Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-street, S. W. "Tenders by March ]7. See advertise- 
ment. 

Manohester.—The Electricity Committee invite tenders for the 
supply, delivery, and erection at the Stuart-street station of cast-iron 
plates for tops of flues, dampers, and opening apparatus. Specifica- 
tions from the Secretary, Electricity Department, Town Hall. Tenders 
by 11th inst. | 

Belfast.—The Committee invite tenders for the supply and erection 
of a complete heating and ventilating system, including steam boilers, 
heaters, etc., engines, blowers, and electric fans. Tenders by Dec. 4 
to Messrs. Young and Mackenzie, architects, Scottish Amicable Build- 
ings, Belfast. \ 

Culiacan (Mexioo).—Tenders are invited for lighting the town by 
electricity : 60 arc lamps of 1,200 c.p and 110 incandescents of 50, 30, 
and 16 c.p. vil! he required. Propositions will be received by letter 
unti, Lec. 3] in the Secretaria del Ayuntamiento, Culiacan, where 
further infcrmaticx may be obtained. | 

West Ham.—The Education Committee invite tenders for the electric 
wiring and fittinge and for the hot-water heating spparatue required 
at the Whalebone-lane Higher Elementary School, Stratford, E., and 
Shipman-road School, Custom House, E., now in course of erection. 
Tenders by Dec. 14. See advertisement in former issue. 

London, 8.W.—The London County Council invite tenders for the 
supply and delivery of about 6,850 tons of steel girder tramway rails, 
fishplatee, and bolts and nuts, and for 4,100 tons of steel slot rails, 
and 1,490 tons of steel conductor tee rails required for electric trac- 
tion on the Council's tramways. Specifications, etc., from Engineers’ 
De dr and tenders to the Olerk, County Hall, Spring-gardens, 
by . 15. 

Sydney (New South Wales) —Tenders will be received at the 
office of the Deputy Postmaster-General, Sydney, New South Wales, 
up to 2.30 p.m. on Dec. 30, for the supply and delivery at the depart- 
mental stores, Sydney, of telegraph, telephone, nad electric light 
material. Specifications, etc., may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. 

Italian Arsenals,—-Tenders are invited for the supply of electric 
lamps for the lighting of Italian warships, and will be received simul- 
taneously at the Direotorates.General of Royal Arsenals at Spezia, 
Naples, and Venice, at 11 a.m. on Dec. 1. The electric lamps to a 
total value of 40,000 lire (about £1,600) are to be delivered at the 
Royal Arsenals at Spezia, Naples, Venice, and Taranto. Particulars 
may be obtained from the Admiralty, Home. 


RESULTS OF TENDERS. 

Paisley.— Messrs. Bruce Peebles and Co., Limited, Edinburgh, have 
obtained the tender for a 1,600-kw. traction and lighting generator for 
the Corporation. 
^ Newport (Mon.).—The Borough Oouncil have acoepted the tender 
of Messrs. Johneon and Phillips, who were the lowest of 36 tenderers, 
for three 50-h.p. motors, eto. 

Oldham.—The tender of Н. A. Jackson and Co., Standish-street, 
Burnley, has been accepted for arc and incandescent lighting and 
power circuits in Greenhill station. 

Croydon.—4A tender has been accepted of Mirrlees, Watson, and 
Co., Limited, for condenser, air-pumps, ete., for a sapacity of 56,0001b. 
cf steam per hour, piping, and Koppel cooling tower, at £2,709. 

Johannesburg.—Messrs. А. W. Penrose and Co., 109, Farringdon- 
road, E. C., have secured the entire order for generating plant, including 


engine, dynamos, etc., and aleo that for the two passenger and one 
goods lifts, for the new building of Messrs, Harvey, Greenacre, and 
Oo., of Johannesburg. 

Coventry.—The Electric Lighting Committee have aocepted the 
following tenders: for the construction of turbine and condenser 
foundations, E. Morley, £834; and for turbine steam-piping, George 
Fletcher and Oo., £167. 

Sunderland and District Tramways.—Mesers. Bruce Peebles 
and Со. have obtained the contract for the complete equipment of 
1,000-h.p. power-house, complete overhead equipment for 19 miles of 
track, and 60 complete electric equipments for double-deck tramcars, 
inclading cars, for the Sunderland and District Tramways. The 
contract amounts to about £81,000. 

Gravesend.—The British Westinghouse Company have secured the 
contract for the supply of a 100-kw. steam dynamo for the Gravesend 
Corporation. The set will consist of a Westinghouse generator driven 
by a Belliss and Morcom steam-engine of standard pattern, ruuning at 
475 revolutions per minute. It will be shunt.compound wound, and 
will give 460 to 550 volts, ancording to the arrangement of the windings. 

Dartford.—The Metropolitan Asylums Board have received the 
following tenders for installing a complete system of telephones at the 


Darenth Asylum, Dartford, Kent: 

P. Dewhurst, 24, Birley-street, Blackpool (accepted) ...... £245 10 0 
E. T. Mackrill and Sons, Aylesbury, Buoks s.... 247 13 7 
F. Hodgson and Oo., 24, Queen Victoria-street, E. ...... 257 18 O 
OCox- Walkers, Darlington ее 268 0 0 
Private Wire and Telephone Installation Company, 

Limited, 5, Palmer-street, Westminster, S. W............. 284 17 0 
` оса gant . he м Е os 289 0 O 

‘ew System Private Telephone Company, Limi ; 

King Y William-street, EO ТЕРТИ! pad EM 298 18 10 
Western Electric Company, 171, Queen Victoria-street, Е.О. 319 4 0 
Wippell Bros, and Row, 243-4, High-street, Exeter ...... 540 0 0 
С. Weston and Sons, 153, Fenchurch-street, Е.О. ......... 344 0 0 
J. Вах and Co., Limited, 51 Rupert-street, W. ............ 545 0 0 
Ward Bros., Bevois House, 28А, Basinghall.street, E.O... 345 12 9 
Н. G. Rider and Co., 27. Ohancery lane, W.O. ............ 349 0 O 
British Home and Office Telephone Oompany, 49, Fins- 

bury-pavement, К.О. ...........-sccsssscsseccveees ее 364 0 0 
W. H. рін рина апа Со., 1, Palmer-street, Westminster, dot see 0 
Oomyn Ching and Oo., Limited, 54, 56, 58, Castle-street, 

Lange, ,,;rr ]ð*¾)· анааан, 374 0 0 
B. and R. Durant, M wn, Sheffield Suave ee. 41313 5 
Fuller, Macleod, and Oo., Limited, 9, Red Lion-oourt, 

Oannon-street, E. 420 0 0 
Jackson Bros., The Broadway, Plaistow......................-- 440 0 0 
Donnison, Sillem, and Oo., 116, Great Portland-street, W. 450 0 0 
A. Smith, 54 Hounds-gate, Nottingham ................... . 566 0 0 
National de nene Оошрапу, Limited, Salisbury House, 

London-wall, Е.О................................ — € 620 0 0 
F. J. Coleby and Co., 7, Thayer-street, Manchester- 

eps. B EP 750 0 0 

Bermondsey.—The Council have received the following tenders for 


Contracts Nos. 14, 15, and 16. Contract 14 is for the feeder cables 
required in connection with the extension of the supply system; 
Contract 15 for the extension of arc lighting; and Contract 16 for 
that portion of the cable work involved iu supplying and laying cables 
through the Surrey and Lavender Dock locks : 


Oontract 14. 
Western Electric Oompeny ............................. ev £4,967 10 0 
Johnson and Phillips ................. ecce eee enne 6,071 14 10 
Siemens ese 8 5,278 18 0 
Callender’s Cable Company  ......... ..................-....... 5,971 8 4 
Alternative, 25,280. Os. 2d., lead less than specified. 
British Insulated and Helsby Cables, Limited (accepted) 5,285 4 2 
Moaste: GÍOVOIS. анон ал каена Procter Ps 4. 5,551 16 6 
St. Helens Cable Company................. e 5,542 10 3 
Alternative, £5,593. 1s. 8d., not to specification. 
Land und Seekabelwerke Aktiengesellschaft ............... 5,732 15 7 
Contract No. 16.— (Section A) Cables. 
British Insulated and Helsby Oables (accepted )......... — 465 10 10 
Henley’s Telegraph Works Comp ang. 547 2 6 
LermallVO чолы урайын кы ыйыы ee rade qub ous 611 15 10 
Oallender’s Cable Company .................................. 579 7 6 
Siemens Bros. and Оо................................... e 629 1 8 
(Seotion B) Work in Laying. 

British Insulated and Helsby Cables (accepted) . 2610 0 
Henley's Telegraph Works Oompany ........................ 498 4 0 
Alternative: ылыа и e eyes ES ev aUe lows e eae Vea ps 498 4 0 
Oallender's Cable Company ................................... 1,000 0 O0 


Siemens Bros. and Co., 10 per cent. over cost price. 
Contract No. 15. 


Gilbert Arc Lamp Company, Limited ........................ 981 14 6 
Crompton and Co. (accepted) z . . . 985 5 0 
Sir Hiram Maxim Electric and Engineering Company... 994 19 10 
Drake and Gorham 4 2 1,015 13 6 
Johnson and Phillips ........... РИТЕ icio 1,018 19 6 
Brockie-Pell Arc Lamp Сошузаву.........................-.... 1,051 15 0 
Improved Electric Glow Lamp Company.. . 1,060 4 9 
Als оаа беа saei 4. 1,170 14 0 
,, m . 1,105 6 0 
(@). ent 8 1,035 15 0 
ern,, ынаар кы а 1,361 6 0 
Western Electric Company .............. караа кр . 1,117 10 0 
London.—The City of London Electric Lighting Company has 
recently placed with the Britieh Westing boue ӘБ іс апд Mann- 


facturing Company an «order for another 1, 800-kw. direot- current, 
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shunt-wound generator, to be mounted direct on the shaft of the 
driving engine. This machine will run at 75 revolutions per minute, 
and wil be жеңе d a duplicate of several other 1,800-kw. machines 
which the British estinghouse Oompany has supplied to the same 
station, 


BUSINESS NOTES. 


TRACTION, 


Leloester.— Major Pringle, R.E., one of the inspectors of the Board 
of Trade, has made an official inspection of the permanent way of the 
completed tramway. | 

Battersea.—The Boro 
County Oouncil’s scheme for tramways from 
East-hill, Wandsworth. 

Blaekpool.—A new traction леа set will shortly be 
for the electricity works in order to supply the Lytham an 
Annes Tramway with energy. 

Snowdon. —Notioe of an intended application to the Light Railway 
Commissioners for an order has been given in the case of the proposed 
Snowdon and Bettwsa-y-ooed Light Railway. 

Durham.—The British Electric Traction Company have informed 
the Town Council that they intend shortly to begin the construction 
of the authorised tramway from Durham to Brandon. 

Electric Railway for Woolwich.—The London Gazette contains 
notice of a Bill seeking power to construct an electric (underground) 
railway between North Woolwich and South Woolwich. 

Brighton.—A public meeting was held this week, when a resolution 
was carried condemning the action of a minority in obatructing on the 
Town Council the extension of the tram system to Preston. 

Dewsbury.—It is stated that the Oorporation are considering the 
question of purchasing the tramways within the borough. Notice of 
intention to do this must be given hefore the end of the year. 

Rowley Regis.—At a meeting of the District Council on Monday 
it was reported that special efforts are being made to secure improved 
tramway facilities on the Halesowen and Oldbury main roads. 

Wigan.—The question of tramway extension from Wigan to 
Standish has been nding for a considerable time, and there is 
reason to believe that before long a satisfactory result will be arrived 
at in the matter. 

.—The Tramways Committee have decided that the pro- 
posed Lodge-lane and Aigburth tramway is not wanted, bat it was 
stated at Wednesday’s meeting of the City Council that the matter 
was entirely in the Council's hands. 

Municipal Motors at East Ham.—It is proposed to run municipal 
motor omnibuses in East Ham. The Tramways Committee of the 
Urban District Oouncil report being about to visit Hastings to inspect 
the double-decked vehicles plying there, 

Flintshiro,—The promoters of the Flintshire tramways scheme 
have resolved not to seek powers from Parliament next seesion, but 
to defer their application till 1905, so as to have the benefit of a more 
etrongly organised and concentrated local support. 

District Railway.—It is stated that, owing to a subsidence on the 
electric section of the District Railway between Park Royal and 
Alperton, single-line working has been resorted to, the service on the 
section consisting for the present of one train an hour. 

Wandsworth.—The question of the construction of new tramways 
at Streatham is still under consideration by the Borough Council, who 
cannot make up their minds to make a contribution towards the cost 
of the street widenings in spite of popular sympathy with the scheme. 

Lambeth.—The Borough Council are going to send a deputation to 
the County Council to see if the latter will accept £20,000 in respect 
of street widenings for the tramways instead of £40,000, whichis the 
one-third share of the estimated cost required by the County Council. 

Belfast.—The City Oouncil, 4t their meeting on Tuesday, approved 
the draft Tramways Bill to be promoted in the next 5 
session. It was agreed to insert a proviso that the leasing power shall 
not be exercised without a p/ébiscite of the electors being taken on the 
question. 

Electric Tramways for Minerals.—An electric tramway for the 
carriage of minerals has been opened from East Pool and Agar United 
Mines to Tolvaddon stamps. The line has been put down by the 
Urban Electric Supply Oompany, Limited, under contract with the 
mine company. 

Swansea.—A movement is on foot amongst Oxford-street and 
Temple street tradesmen with the object of seeing if the Corporation 
cannot be induced to abandon the scheme for running the new tram- 
way system through those streets. Mujor Druitt, of the Board of 
Trade, has made an enquiry into the objection. 

Provincial Tramways Co.—The accounts of the company for the 
year ended i 50, after setting aside £6,000 for depreciation at Ply- 
mouth and Grimsby, admit of the payment of a dividend on the 
ordinary shares of 3s. per share, making 6s. per share, or 3 per cent. 
for the year. The balance carried forward will be about £2,700. 

Bradtord.—4A trial trip was run on Monday over the new tramway 
which has been laid in Ohurch Bank, which provides the steepest 
gradient on the Bradford tramways—viz., 1 in 9. Mr. O. J. Spencer, 
the general manager, drove the trial car, and the run was satisfactorily 
accomplished, the car being pulled up whilst travelling at a fair speed 
in half its own length. 

Poplar.—The General Purposes Committee reported to the Borough 
Council on Wednesday that, being of opinion that the north and 
south of London should be better connected, they had approved 


Council have approve: the London 
lapham Common to 


uired 
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the proposals of the London County Council to веек 
lackwall 


construct tramways from East India-road, through the 
Tunnel, to Greenwich. | 

Glasgow.—The Corporation have agreed to fit covers to the upper 
decks of one or two cars by way of experiment. The Kirkintilloch 
Town Council intend to send a deputation to the City Tramways Oom- 
mittee urging an extension of the lines to that town. The extension 
from Partick to Cambuslang was opened for traffic on Wednesday. 
The distance is 84 miles. 

Beckenham.—At the last meeting of the Town Council, the quee- 
tion of the system of traction to be adopted on the proposed tramways 
was debated at length. The committee advocated the overhead trolley, 
but eventually it was decided to entertain the conduit system as an 
alternative system, and it was agreed to communicate with the British 
Electric Traction Company in the matter. 

Devonport.—A sub-committee of the Corporation Tramways Oom- 
mittee has received a report from the borough surveyor as.to the 

robable cost of certain road widenings and improvements requirea 
y the Devon County Council as a condition to their consent to the 
pro to construct a light railway from the. borough boundary 
to Orownhill The report was afterwards accepted by the Tramways 
Committee. 

Wakefield.—The Leeds Corporation Tramways Committee at their 
meeting on Monday received an application from the Wakefield and 
District Tramways Oompany for permission to run cars over the Leeds 
Corporation lines from Thwaite Gate into the centre of the city. It is 
the intention of the Corporation to establish connection with the 
Wakefield tramways in the manner suggested, but the matter was 
postponed for further consideration. 

Withington.—The Council at their last meeting decided that, after 
considering the memorials and correspondence tor and against the 
proposed tramway extension to Chorlton-cum-Hardy, the construction 
of a double line of tramways along the Wilbraham-road and Alexandra- 
road South to the boundary of Moss Side be carried out. A sub-com- 
mittee was authorised to conclude the negotiations with the Manchester 
Corporation as to the terms of the lease. 


Woolwich.—The consent of the Borough Council has been given 
to the proposed doubling by the London Oounty Counoil of the exist- 
ing tramway from Beresford.square to High-street, Plumstead, to tbe 
county boundary. Upon condition that the London County Council 

nt & loan for the purpose, a contribution is to be made by the 

orough Council of one-third of the cost of the necessary street widen- 
ing, such contribution not exceeding the sum of £4,800. . 


Paddington.—The Borough Council on Tuesday considered a letter 


‘from the London County Council asking for consent to a proposed 


tramway from the Marble Arch to Cricklewood and for a contribution 
of one-third of the cost of the necessary street widegings. The recom- 
mendation of the special committee was against the proposal, but an 
amendment that the Borough Council would consider the scheme pro- 
vided that the Oounty Oouncil to bear the entire cost of the 
street widenings was carried by a large majority. 

Leith.—The Town Council have published notices of their intention 
to apply for a provisional order in next session of Parliament for power 
to acquire from the Edinburgh Street Tramways Company the existing 
tramways in Leith, to construct new tramways, and make agreements 
for promoting through traffic between the Leith lines and the Edin- 
burgh lines. They ask power to acquire the existing tramways, and 
to have any agreement entered into, or that may be entered into by 
them, with the Edinburgh Street Tramway Company confirmed. 


Aberdeen.—On Saturday morning Colonel Р. С. von Donop made 
his official inspection of the Ferryhill and Torry sections of the Oorpo- 
ration tramways. The inspector expressed himself as perfectly satistied 
with the manner in which the lines had been constructed, and com- 
mented favourably on the smoothness of the running. He was asked 
that on this section the maximam speed of 14 miles per hour should 
be allowed, but Oolonel von пор вс that he never granted the 
maximum speed within a municipal boundary. He fixed the speed at 


12 miles an hour. 

—Having regard to the difficulty of dealing with certain 
bridges, the London с Council asked the Borough Council to 
consent to the adoption of the overhead trolley as against the conduit 
system in the electrification of portions of their northern tramways. 
The Works Committee of the local Council now report, however, that 
they are strongly in favour of the conduit system, and find that Fins- 
bury, Hackney, Shoreditcb, and Stoke Newington all agree with them 
that the overhead trolley system is totally unsuited to the needs of 
London north of the Thames.” 

Seaham.—The District Council have passed a resolution to the 
effect that a committee be appointed for the purpose of considering and 
ascertaining what steps can advantageous! taken by the Council, 
either alone or by co-operation with any other public authority, com- 
pany, or persons, with a view to bringing the Council's district into 
more convenient or direct communication with Seaham, Murton, 
Easington, and Horden Oollieries and the surrounding districts, and 
more particularly as to the desirability of the construction of a coast 
road uniting Seaham Harbour to the collieries to the south and a light 
railway or tramway to Murton Oolliery. 

Edinburgh.—The directors of the Edinburgh and District Tram- 
way Company have intimated to the Leith Oorporation, with regard 
to the negotiations between them for the working of the Leith tram- 
way system and the securing of through traffic between Edinburgh 
and Leith, that they cannot approve of the conduit - cable oom- 
bination by which it was proposed Leith electric cars shauld be carried 
over & portion of Edinburgh cable lines, and that the only alternative 
solution of the difficulty was the carrying of the cable into Leith, to 
the foot of Leith-walk. This the Leith Town Council will not agree 
to, and negotiations have been broken ott. 
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Derby.—The contractors have commenced the work of erecting the 

les in connection with the new electric tramways on certain routes. 

е committee have decided to substitute wood paving for granite 
paving in St. Peter’s-street, from East-street to the spot, in connection 
with the construction of the electric tramways, at an extra cost of 
£431. The extra cost of wood over granite paving for the whole of 
the remaining routes in the contract will be £38,682. The committee 
have visited the works of the Brush Electrical Engineering Company 
at Loughborough with respect to the new electric cars. 


Paris Metropolitan.—A Paris message dated Nov. 30 states that 
another fire occurred on the Metropolitan Railway there in the morning. 
A workman’s train, while travelling on the overhead section about 
six o'clock, suddenly burst into flames owing to a short-circuit. The 
train was at once brought to a standstill. Two cars were completely 
burnt out. The traffic was interrupted for some time. The accident 
happened not far from the scene of the recent catastrophe which 
iuvolved such great loss of life. Shortly after traffic had been resumed 
another fire occurred near the station of the Boulevard Barbes. The 
motorcar of the train was burnt. There were no casualties. 


Newoastle.—4A special meeting of the Town Council is to be held 
on Tuesday to consider the proposed Bill for next session of Parliament, 
in which extensive tramway powers are sought. At Wednesday's 
meeting of the Council the Tramways Committee presented a report 
recommending that application be made to the Board of Trade for 
sanction to borrow £192,516 for tramway purposes. Up to the present 
the tramways have cost £1,061,632 for 40 miles of track and equip- 
ment, and the amount already sanctioned is £869,116. For tramway 
pu under the Act of 1899 it was estimated that a further sum of 
£192,516 would be expended on the completion and equipment of the 
tramways. The report stood over for consideration. 

Bristol Accident.—A coroner’s jury on Wednesday investigated 
the circumstances of the fatal tramway accident at Bristol. The 
evidence showed that the driver lost control of the car while descending 
a steep hill from Olifton Downs, with the result that there was a 
collision with another car travelling in the same direction. A cyclist 
named Charles Healls was caught between the cars and died three days 
later from his injuries. The driver, who was seriously hurt, said that 
the brakes failed to work, though they were afterwards found to be in 
geod order. The jury returned a verdict of accidental death, and 
attributed the collision to the driver's error of judgment in failing 
to put forward the '' reverser " before starting the car. | 

Holborn-to-Strand Shallow Tramway.— Already some 395ft. of 
this tramway is completed—that from the Gaiety Theatre to Drury- 
lane, and work on the section to run under the Kingsway has been 
started. To facilitate this work it is proposed to shut up the western 
end of Great Quepn-street ; bat this proposal has naturally provoked 
much indignation, and a meeting of residents aud tradesmen of the 
street held on Tuesday night let it be plainly understood that any 
attempt to interfere with their business or convenience in the manner 
suggested would be strongly resisted. A sum of £36,000 has been 
spent on the section completed, and as this is below tħe estimate, the 

orks Department of the Çouncil is congratulating itself on such a 
satisfactory result, 

Additional Traffic Returns.—Anglo-Argentine, £2,122 increase; 
Barcelona Ensanche y Gracia, £111 increase ; Barcelona, £48 decrease ; 
Brisbane, £122 increase (month of November, £10,544, increase £253) , 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £25 decrease 
(month of November, £14,142, increase £444) ; Calcutta, £260 
increase; Оаре Town (month of October) receipts £16,229, expendi- 
ture £9,044; Isle of Thanet Electric, £1 increase; Lisbon Electric 
(month of October), receipts 95,725 milreis, expenses 50,550 milreia ; 
Mexico Electric (month of August), receipts £48 600, expenses £27,900; 
Perth Electric, £227 increase ; Port Elizabeth (month of October), 
receipts £3,972, expenditure £2,879. 

Cardiff.—At a meeting of the Tramways Committee on Monday the 
Town Clerk reported that he had received the eanction of the Board of 
Trade for the following work: the substitution of double and inter- 
lacing lines for single lines in Mill-lane; laying of junctions between 
Newport-road and Glossop-road ; ajunction between Penarth.road and 
Mill-lane ; and a passing place in the Hayes. The Borough Eogineer 
reported that the construction of the tramway between Corporation- 
road, Grangetown, and the Great Western Rulway bridge would be 
completed this week. It was stated that the amount expended in the 
reconstruction of the tramway lines taken over from the Provincial 
Tramway Company was £70,577, aud it was agreed to apply to the 
Board of Trade for sanction for borrowing that sum. 

New South Wales.—The report of the Railway Commissioners 
(Mr. Charles Oliver, chief oommissioner, and Mr. David Kirkosldie 
and Mr. W. Fehon, commissioners) for the quarter ended Sept. 50 has 
been laid before the State Parliament. The tramways show increased 
earnings of £18,940, the receipts having risen trom £166,900 to 
£185,840, the expenses at the eame time coming up by £15,711. The 
tramways, comprising 125 miles of line, sre largely worked on the 
electric system, and are very popular. Duriog the qaarter the number 
of passenger journeys was 52,000,000. The outlook generally in the 
State seems promising, the present season being the moet favourable 
experienced for very many years, and a record harvest seems assured, 
with corresponding inflation of the railway receipts. 

Mr. Yerkes’s Soheme.—The New York correspondent of the 
Imily Telegraph has been enlightening its readers with regard to Mr. 
Yerkes'a scheme of rapid transit for London. There is much in the 
telegrams which is old; little that is new. The correspondent, however, 

ives the names of the American directors of the syndicate, which 
include Messrs. James Hyde, of the Equitable Life Insurance Com- 

ny, Richard MoOurdg, of the Mutual Life Company, James Speyer, 
ames Blair, J. Jeffesgém Coolidge, jun, and President L. F. Losec, 
of the Baltimore and Ohio R . The particulars of the large 
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wer-house now under erection at Chelsea are by now ancient history, 

ut the Daily Telegraph correspondent dishes them up in the nature 

of a revelation. His statament that the equipment of the lines is to 
be of American make is, we believe, far off the mark. 


Kirkoaldy.—On Saturday an extension of the tramways to Whyte- 
causeway was inaugurated. It will meet the wants of a large popula- 
tion, being in direct touch with Kirkcaldy railway station. The 
initial part of the scheme has been conducted with financial success, 
while no accidents of a serious kind have ocourred, and a further 
extension of the undertaking is now in contemplation by the laying 
of a double line of rails from the cottage hospital to Dysart, for 
which notice of a Bill has been given for next session of Parliament. 
A special service of workmen’s cars is to be instituted at the beginning 
of next week, and to meet the increased traffic seven new cars have 
been ordered (making 22 in all), while a new 500-h.p. engine and 
dynamo is to be erected at the generating station. The new route is 
lit пон о by arc lampe. The demand for electricity, both for 
power and lighting, is gradually on the increase. | 


Birmingham and Foreign Rails.—At а meeting of the Birm- 
us City Council on T yr! the question of foreiga v. English 
rails was vigorously discussed. The resolution submitted by a private 
member was in the following terms: That, in the opinion of this 
Council, it is much t» be regretted that the Tramways Committee 
should have considered it necessary to purchase tramrails from abroad 
at a time when British industry needs encouragement and support.” 
He contended that it was not necessary for the committee to go abroad 
for tramraila. Two reasons had been put forward in favour of the 
purehare. The first was on account of cheapness, and the second that 
the foreign rails were superior t» the Enylish-made articles. The 
former he agreed was correct, but he contested the latter. But even 
the price ought not to be а consideration to any latge extent with a 
Corporation like that of Birmingham. The Sheffield Corporation 
purchased English rails rather thau foreign, although they paid 10s. 
more than they would have to psy for foreign rai He contended 
that if the rails were made according to the specifications of the Zagi- 
neering Standards Committee, the English manufacturer would be 
able to compete successfully with his German rival. Eogineers, he 
found, were agreed in favour of British rails, and declared it was a 
fallacy to suppose that English rails were inferior to German. He was 
informed, however, that Birmingham omitted some of the tests usually 
applied to those rails, and this was an advantage to tbe fore'raer. 
The saving in connection with the German rails purchased would at the 
utmost not be morethan 6s. per ton, and hethought under the circum- 
stances the English firm, which was that amount higher, might have 
been asked to reconsider before the contract was signed. Mr. Lovesey, 
in szcopdipg the motion, thought tho ratepayers of the city would have 
been better pleased if their money had been spent in the home market 
rather than in encouraging foreign competitors. Mr. Alderman Beale, 
the chairman of the пшн Committee, pointed out that the Оог- 
poration bought no rails on their own account until the summer of this 
year. Before that time the rails were bought solely on behalf of the 
companies that owned the lines. The committee did not want to buy 
foreign rails. It simply did so because it thought they were the 
cheapest and to the advantage of the tramway companies. No one 
regretted more than the members of the Tramways Committee that 
the goods of British manufacturers were not so low in price as the 
foreign material. The resolution was carried with two dissentients. 
А resolution was then moved, '' That in asking for tenders for manu- 
factured articles of any description if the same are made, or can be 
made, in Great Britain they shall be specified to be of British manu- 
facture, Thisis to apply to all manufactured articles purchased without 
tender and to manufactured articles used in buildings, machinery, 
plant. stoves, rolling-stock, eto.. in every department of the Oorpora- 
tion." After discussion the matter was referred to the General Purposes 
Committee, with instructions to obtain information from the various 
committees as to the probable effect of the proposed resolution. ' 


London County Counoil.—Chief among the tramway mattes 
considered at the usual weekly meeting of the Loudon County Conngil 
on Tuesday was the question of the system of traction to be adopted for 
the recons'ruction for the electrical working of the first sections of the 
Council’s lines in the North of London. These lines are known as 
follows: (a) Theobalds-road terminus, via Clerkenwell-road, Old- 
street Great Eastern-street, Oommorcial-street, and Leman street. to 
near the London Docks; (b) Norton Folgate terminus, via Shoreditch, 
Kingsland-road, High-street, and Stoke Newington- road, to Stamford 
Hill; (c) Aldgate terminus. via Commercial-road, Oommercial-road 
Е авг, and East India Dock-road, to Poplar; (/) Moorgate-street 
terminus, via Finsbury-pavement and City-road, to junction with Olde 
street; (e) Holborn terminus, ria Gray’s-inn-road. to junction to 
Theobalds-road ; aud (/) along Old.street and Great Eastern-street and 
Shoreditch. The length of these tramways is about 234 miles of single 
line, and it will be practicable for the whole of them to he worked from 
the electric generating station which is being established at Greenwich. 
1а а report which the Highways Committee submitted to the Oouncil 
iu Ostober they stated that it would not be possible for them for some 
time to come to present estimates of the cost of the work, as trial 
holes would have to be made at certaiu points along the routes in order 
to ascertain depth available for the laying of tramway conduits over 
railway and canal bridges, and the positions of pipes, wires, and other 
obstructions under the carriageway. These investigations are being 
proceeded with, but are not yet sufficiently advanced to permit of 
estimates being framed of the cost of the work. Ја view, however, of 
the fact that the Council will have to obtain the approval of the Board 
of Trade to the system proposed to be adopted for these lines, the 
committee think that the necessary plans should be at once forwarded 
tə the Board, and to the several borough councils concerned, in 
order that the Council may te in a position to arrange for the carrying 
out of the work so soon as the estimates of the cost are ready. The 
lines specified form one-half of those which on July 7 the Council 
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decided should be constructed, or reconstructed, for an underground 
conduit system of electrical traction, and the committee propose that 
the уеп shall be exactly the same as that approved by the Council 
on Nov. 10 in connection with the construction of the tramways along 
Bt. John.street, St. John-street-road, and Rosebery-avenue. The 
спот recommendations were accordingly adopted by the Council 
on Tuesday: (a) That the underground conduit system of electrical 
traction, approved by the Council on Nov. 10, 1903, for the construc- 
tion of the new tramways along St. John-street, St. John-atreet-road, 
and Rosebery-avenue, be adopted to the reconstruction of the first 
sections (about 221 miles in length) of the Oouncil's (northern) tram- 
ways ; (b) that the ee the system of electrical traction pro- 
posed to be adopted by the Council in connection with the reconstruc- 
tion of the 224 miles of tramways referred to in the furegoing resolution, 
together with a statement of the materials to be used in such recon- 
struction, be submitted when ready for the approval of the Board of 
Trade, as required by the London Oounty Tramways (Electrical 
Powers) Act, 1900 ; (c) that copies of the said drawings and statement be 
supplied to the councils of the several metropolitan boroughs concerned 
in order that each of these bodies may, in accordance with the Act 
above referred to, have an opportunity of being heard thereon by the 
Board of Trade, and that a оору of the said drawings and statement 
be also furnished to the North Metropolitan Tramways Company. 
Another report was forthcoming from the Highways Committee dealiag 
with the acquisition of property for the erection of an electricity 
genera 
trams with energy in the weetern half of the county. Including the 
rehousing of 72 displaced, the total capital expenditure on the 
acquisition of this propert , known as the Pimlico Gasworks, will be 
£64,000. It is probable that the erection of the generating station 
will not be required to be commenced for some two years, bat the 
committee are getting well in hard with the preparations for a suitable 
site. Belgian rails were again in evidence at the meeting, and Mr. J. 
Williams Benn had to submit to а long string of questions oritic'sing 
the Council's action in purchasing their tramway rails on the Continent 
in preference to this country. For example, Mr. Goodrich asked the 
chairman of the committee whether he would say yes or no to the 
question whether the men engaged in the manufacture of the Belgian 
tramrails ordered by the Council were paid trade union rates of 
wages, and what method the committee had adopted to find 
it out. Mr. E. Oollins pointed out that for some weeks 
he had been persistent in trying to obtain an answer to this 
question, but Mr. Benn had fenced with the matter and confined 
himself to saying that in regard to the manufacture of these rails he 
had had a report which was generally satisfactory. Не now desired 
to be more definite, and would ask Mr. Benn for the name of the firm 
manufacturing the rails, and also whether the testing took place in 
Belgium or England. Colonel Rotton said that this was a subject in 
which the working people of this country were deeply interested, and 
he would now ask whether it was true that the men in Belgium 
worked 79 hours a week, arid also in some firms on Sundays. Mr. 
Benn: With regard to these Belgian rails, I must refer my hon. 
friends to the answers I have already given. Ї can he Ag with 
regard to these rails, What I have said I have ssid.” ө High- 
ways Committee ео their report upon the de a issued by 
the Board of e under the Motorcar Act, 1903. ey recommended 
that the maximum fee of £3 prescribed by the Act should be charged 
for the assignment to a manufacturer or dealer of a gereral identification 
mark, This was adopted. 


ж 


LIGHTING AND GENERAL. 


Long-Distance Tolephone.—We understand that telephonic com- 
DENDUM between Liverpool and France is promised by the Post 

ce. 

Boston.—The Council have decided to at once proceed to carry out 
the ноо order. The cost of the scheme is estimated 
under £25,000. | 

Tredegar.—The electric light installation at Bedwellty Pits has 
been completed, and has proved highly satisfactory and a great boon 
to the inhabitants. | 

Whitehaven. —T wenty-one tenders for the lighting of the workhouse 
and infirmary by electric tight have been referred to а committee of the 
Guardians for report, to be presented at the next meeting. i 


Commercial Cable Co.—The directors bave declared a quarterly 


dividend of 2 per cent., payable on Jan. 2, 1904. The transfer books 
will be closed from the 19th inst. to Jan. 4, 1904, inclusive. 


Chippenham.—The Rural District Council have consented to the 
application of the Town Council of Chippenham for a provisional order 
for the supply of certain rural parishes adjoining the borough with 
electricity, 

Eastbourne.—An enquiry has been held into an application for 
sanction to borrow £10,000 for electric light purposes. On Tuesday 
the Mayor (Ooundillor Ashley Maude) opened an electrical exhibition 
at the town hall. | | | 

Swindon.—The Town Oouncil in their new Bill ask for extension of 
time for authorised tramways ; they also seek powers for new tram- 
ways, the extension of electricity limits, the supply of electricity in 
bulk, omnibuses, eto. 

Tunbridge Wells. —The Town Council have received an offer from 
а syndicate to purchase the electric lighting works at £10.000 profit 
beyond the cost acready entailed hy the Corporation. The cost of the 
works has been £80,000. 

Scarborough Telephones.—At a meeting of the Telephone Sub- 
Committee of the Town Council on Friday specifications for a system 
of municipal telephones at Scarborough, received from Mr, Bennett, 
were referred to the borough engineer to report upon. т 


station at Pimlico, which is required to supply the electric 


Weatern Telegraph Co.—The directors have declared an interim 
dividend of 3s, per share, or at the rate òf 6 per oent. per annum, for 
the quarter ended Sept. 30 last. 

Maidenhead.—The units generated for the week ending Oct. 17 
amounted to 3,284; to Oot. 24, 3,641; to Oct. 31, 5,719; to Nov. 7, 
4,125; and to Nov. 14, 4,336, which show a steady increase. At 
present 9,000 lamps are connected for private lighting. 

Leoturo.— Under the auspioes of the Halifax Scientific Society Mr. 
W. M. Rogerson, the borough electrical engineer, delivered a lecture 
at the Literary und Philosophical Society’s rooms last week on the 
subject ot the development and uses of electric motors, 

Middlesbrough.—The engineer, Mr. Н. M. Taylor, in his last 
report states that the income of the electric light department during 
1902 was £2,167, and the costs £1,637, leaving a profit of £530. In 
1905 the inco ne had been £3,127, costs £1,758, profit £1,378. 


Strabane.— With regard to the Ulster electrical power scheme, it has 
been decided to ask the electrical power compauy what powers they 
are seeking, and also to consult Mr. Hunt, London, as to what effect 
the electrical scheme would have on the Urban District Council's new 
gasworks. 

Redditoh.—At the last meeting of the Urban District Oouncil, in 
moving the adoption of the Electric Supply Committee's report, the 
chairman spoke of the highly satisfactory results which had attended 
the workiog of the temporary steam plant which had been started 
working at the lighting station. 

European Telegraph Rates.— According to a recent letter of the 
Postmaster General there is at present no prospect of the rate for tele- 
grams throughout Europe being reduced to 1d. per word. The reduc- 
tions decided upon at the recent International Telegraph Conference 
in London will come into force on July 1 next. 

Chester.—On Friday а meeting was held with regard to the move- 
ment for the extension of the free area for telephone calls in the 
Chester and North Wales district. A committee was appointed to 
approach the various county councils in North Wales and their 
members of Parliament with a view to urging the Government in the 
matter. 

The “ Viotory.”—Daring Admiral Sir John Fisher’s inspection of 
the Victory a week ago, it was еа that the cockpit where 
Lord Nelson died should be lighted by electricity supplied from 
stationary batteries, so that visitors could have a better view of the 
pes where the hero of Trafalgar breathed his last. The matter is to 

considered, but nothing has been settled at present. 

Colchester.—The electric lighting of Mersea, Maldon, Military, 
and Batt roads is to be proceeded with. The electrical engineer, 
Mr, Billar, has prepared the following comparative statement: output 
of electricity in units during September, 1903, 43,830 (1902, 28,912 ; 
1901, 16,500) ; number of consumers at end of October, 387, (300 and 
ay eee number of 8.c.p. lamps connected, 24,015 (18 302 and 
11,642). 

London County Counotl —On Tuesday it was agreed to lend the 
St. Pancras Borough Council £23,960 for electric light installation, 
and the Stepney Borough Council £17,930 for the purchase of pro- 
perty, part of which is to be used аз a site for dus; destructor and 
electric lighting works. Notices to ley mains by the Blackheath and 
Greenwich District and the Metropolitan Electric Supply Companies 
were agreed to. 

Croydon,—The engineer has reported that it is not poesible to 
supply апу more lampe from tbe present public lighting mains, and 
extensions estimated to cost £340, including provision for the supply 
of private consumers who might be obtained in this district, have been 
agreed to. It has also been decided to expend £1,188 on mains, etc , 
in Norbury-avenue. 

Stone. — А letter was read at the meeting of the Lighting Sub-Oom- 
mittee from the Southern Distrio! Electricity Corporation, asking for 
the consent of the Council to the Corporation's spplication to the 
Board of Trade for a provisional order to supply electricity in the 
Council's district. The committee did not think it would be to the 


‘advantage of the Oouncil to consent to the application, and their 


action was confirmed. | 

Farnborough.—The Board of Trade have asked with reference to 
the Farnborough Electric Lightiog Order, 1899, whether any steps 
had been taken by the undertakers to carry out the proposals to transfer 
their powers, duties, and lisbilities to Power and Traction, Limited, 
or to establish works under the order. The Council are replyiog that 
no formal application had been made by Power and Traction, Limited, 
for a transfer of the powers of the order. 

Inverness.—The Town Council have accepted the draft agreement 
with the Edmundson Electricity Company, London, for the introduc- 
tion of electricity into the town. The company is to carry out the 
work, which will cost at tho outset £18,000. At certain periods it is 
within the option of the Corporation to purchase it. The Corporation 
are to receive £2,100, which has already been expended by them in 
connection with the electrio lighting proposal. 

Woolwich.—The Electricity Committee have appointed а sub- 
committee, consisting of Alderman Tynemonth, Councillors Calder wood, 
Fennell, Ledger, Merritt, J. Turnbull, sen., and W. Turner, to consider 
and report on alternative schemes of electric lighting for Eltham, an 
assisted wiring scheme, electricity workmen’s regulations, and also to act 
as members of the Joint Electricity and Works Sub-Oommittee to con- 
sider the question of street lighting by electricity. 

Prestwioh.—The Lancashire Asylams Board have decided that 
£6,000 be granted out of the asylums fand for alterations and addi- 
tions to the electric light and power plant at Prestwich Asylum, near 
Manchester. The plant is belag extended under the superintendence 
of Mr. R. A. Wood, the electrical engineer. The additions include 
high-pressure boilers, a 250-kw. stesm dynamo, and new switchboard, 
Power will be transmitted to outlying buildings by overhead mains. 


862 


Exeter.—At the last Council meeting a discussion took place as to 
the necessity for improving the lighting in various parts of the city, 
especially in St. Thomas, It was stated that the question could not 
be considered until the completion of the new electricity works, which, 
it was hoped. would be out of the contractor’s hands by Lady Day 
next. The necessity for the carrying out of a scheme for the provision 
ora refase destructor was also brought forward, but no action was 
taken. 


Ramsgate.— The Corporation have accepted a bond from Edmund- 
son’s Electricity Corporation for the electric lighting of the district 
The Ramsgate and District Company have agreed to insert in their 
order a provision for the same compulsory area ав in the original Cor- 
poration order, We refer elsewhere to the support given by the 
Council to that company, and note that the Isle of Thanet Electric 
Tramways and Lighting Company, Limited, also intend to proceed 
with their order. 

Stook Exchauge.—Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to grant 
a quotation to tho Metropolitan District Railway Company's partly 
paid scrip of a farther issue of £500,000 4 per cent. perpetual deben- 
ture stock. The committee have been asked to allow the following 
securities to be quoted in the officiel list: Blackheath and Greeawich 
District Electric Light Company’s 50,000 7 per cent. cumulative pre- 
ference shares of £1 each, fully paid. 

Pollokshaws.—The Electric Lighting Committee have had au 
interview with representatives of the burghs of Rutherglen and Miln- 

avie, who are interested in the proposals of the Olyde Valley Electric 

ower Company, and also with the directors of that company. As a 
result of the latter interview, the Clyde Valley Electric Power Com- 
pany have made certain proposals. A deputation will also wait upon 
the Glasgow Corporation, and іс has also been agreed to apply to the 
Board of Trade for a provisional order. 

Iikley.—A committee of the Ilkley Urban District Council has been 
authorised to recommend s eite for the erection of a refuse destructor, 
and to prepare a scheme, including an estimate of the cost. Ia 
response to а suggestion from the National Telephone Company as 
to the laying of underground wires in Ilkley, it is decided to invite 
the manager to attend the meeting of the oommittee with plans of 
the proposals, It has been decided to circulate to the members a 
report of Mr. F. J. Warden-Stevens on the electric lighting. 

ton.—Tuesday's enquiry into loans included a loan of £175 
for providing 12 additional cells for the accumulation of electricity at 
the works in North-road in order to secure greater efficiency in the 
supply of current to the trams. Under the original contract 240 cells 
wore put in, and when the Electrical Power Storage Company, who had 
charge of the work, were asked to estimate for the additional 12 cells they 
quoted £175, but only on condition that the work was put in hand 
while their workmen were still in the town. The work has been done 
already. | | 

Ladderman’s Belt.—Mr. Heathman, Parsons Green, S. W., has 
invented a belt which is to prevcnt laddermen from falling off and 
thus injuring themselves and their employers’ pockets. This has 
a large snap-hook to grip the rung of any ladder, and is adjustable 
sideways and lengthwise, so that the worker has great freedom of 
movement. In fact, be can turn round with his back towards the 
ladder and move away if he is upon а ladder platform. These belts 
are manufactured at a low cost, so that expense need not retard its 
adoption. 

Glasgow.—Upon a report of a deputation which saw the Harris 
Anderson water purifier in operation at the power station of the 
Newcastle Electric Supply Company, Limited, Wallsend, a sub-com- 
mittee has recommended the adoption of the purifier for Pinkston 
power station. The cost of the apparatus will be between £1,400 and 
£1,600, and it is estimated that it will save not less than £500 a 
year, and remove the necessity for considering an additional water 
supply for the Pinkston boilers. The proposal is still under con- 
sideration. 

Inventions Exhibition at Brighton.—Lady Louise Loder opened 
at the Brighton Aquarium last week an exhibition of inventions which 
has been promoted by the Corporation. Amongst electrical matters, 
we notice an exhibit illustrating the new telephonic system of the 
Corporation. The National Telephone Company also show telephones, 
including the new megaphone instrument for magnifying sounds, and 
а new fire-alarm, and there is an apparatus on the terrace destined to 
flash out whole sentences in electric light across the roof of the build- 
ng. The exhibition will remain open until the 20th inst. 

Clitheroo.—Tbe Town Council have decided to fix their seal to the 
memorial for an electric lighting provisional order. Mr. Barton, elec- 
trical engineer, estimated the cost of the works at £11,260, and the 
borrowing powers will be fixed at £12,000. The detailed estimate is 
as follows: buildings £2,360 with chimney for the geuerating station, 
£1,670 for steam generating plant, £4,260 for generators, including 
two steam dynamos, cables, boxes, and supplies to consumers, £1.825. 
Approximate engineer's fee £380, travelling crane £180, and 5.000 
superficial square yards of land at 144. per yard, at 20 years’ purchase, 

26 and £1,0C0 for contingencies, making a total of £11,260. 

City of London. —At the last Conrt of Common Council the City 
Lande Committee asked the Court for authority to enter into an 

arrangement with the Chariog Cross and Strand Electricity Supply 
Corporation, Limited, to supply the cnrrent (at a pressure of 200 
volts) to buildings under the control of the committee, at the rate of 
3d. per Board of Trade unit for lighting, and 24d. for motive power, 
for a period of five years. After discussion the following amendment 
was carried: That the whole matter be referred back to the City 
Lands Committee, with a view to ae the City of London Electric 
Lighting Company, Limited, to have the opportunity of tenderngi 
as well as the Charing Oross and Strand Electricity Supply Corpora- 
tion, Limited," 
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Hampstead. —At the last Council meeting it was stated that on the 
revious evening the eleotric light in one of the busiest portions of the 
igh-road, Kilburn, had failed. The electrical engineer reported that 
the failure was due to a defective cable, which was part of a consign- 
ment supplied some years ago, and, in some ps of the borough, had 
been renewed, Fora certain distance in the High-road it had not been 
renewed, and the consequent failure on two occasions had caused the 
greatest inconvenience to shopkeepers in that busy thoroughfare. The 
Lighting Committee were instructed to bring up a report and estimate 
for taking out the length of defective cable and replacing it with a 
new one. 

Beckenham.—The Council last week considered a letter from the 
Board of Trade regarding the proposed үш of the Orysta) Palace 
District electric lighting order by the Blackheath Electric Light Com- 

ny. Limited, and the proposed change in the system of supply. 

e Olerk stated that they had powers under this order to take over 
that part of the parish of Beckenham included in the Crystal Palace 
order. The year 1905 would be the last for taking over that district. 
The system used in the Orystal Palace district was similar to that in 
Beckenham. It was most important, therefore, that the proposal of 
the company should not be eanctioned until Beckenham had had an 
opportunity of considering whether they would take over the district. 
It was decided that the Board of Trade be informed that the Urban 
District Council were oonsidering whether they would take over the 
distriot or not, and also that the matter be referred to the Electric 
Lighting Committee, and that the surveyor and consulting electrical 
engineer be asked to advise them in the matter. 

Halifax.—The new plant now being introduced at the main elec- 
tricity worke is expected to be ready for use in about two weeks’ time. 
It consists of a 1,200-i.h.p. horizontal engine, made by Messrs. Pollit 
and Wigzel, ot Sowerby Bridge, coupled to a 750-kw. dynamo, 
supplied by the Electric Oonstruction Company, of Wolverhampton. 
The cost is about £8,000, and was тате И by increased applica- 
tions for current for lighting and power purposes, as every machine is 
now running at full load. In addition to meeting these requirements, 
it will be possible, when the s:heme is completed, to give the extra 
supply that is needed for the tramways The work of erecting the 
new electrical sub-station at Hipperholme was commenced ou Monday. 
This undertaking has been decided upon in order to save the expense 
of running & low-tension cable all the way to Brighouse for the purpose 
of supplying power for the tramwsys extension to that town. hen 
this scheme ia completed the Corporation will be in a position to give 
the Hipperholme district a full supply for lighting and power purposes. 

Newcastle Infi .—The electrical equipment which is being 
placed in the new infirmary by the contractors, Messrs. Falconar, 
Oroes, and Oo., is being carried out in accordance with specifications 
prepared by Messrs. Dolby and Williamson, and includes, besides 
motors for driving the various power-ueing machinery, over 2,000 
incandescent electric lights, also a complete system of telephones, 
electric bells and fire-alarms, electric clocks, and electro-medical appli- 
ances. There will be about 50 electric clocks spread over the whole of 
the building, all controlled from a master closk. The current will be 
supplied from the mains of the Newcastle and District Electric Lighting 
Company. The laundry. kitchen, and other machinery will be driven 
by electric motors, together with lifte for various purposes, and there 
will be a complete system of ventilation by means of electric fans. 
The whole of the wiring is being carried out in smooth-drawn welded 
steel tubes, fixed together with screwed unions; these tubes are in most 
instances sunk beneath the plaster work, and draw-in or inspection 
boxes are fitted at intervals with the covers made accessible and marked 
in a conspicuous manner, so that if necessary the whole of the sectional 
wires san be withdrawn. 

London Gazette.—4A second and final dividend of 103. in the £ 
(making а total of 20s. in the £) has been declared in the est ite of 
John Frederick Worthington, electrical engineer, Foundry Worke, 
Foundry-street, Hanley, Staffurd, psyable now at the offices of 
Poppleton and Appleby, 26, Corporation- street, Birmingham. The 
cred:tors of the Electric Tramways Trust, Limited, are required by 
Jan. l to send their names and addresses and particulars of debts or 
claims, to Leslie Morse, 32, Queen Victoria-street, E.O.. or Reginald 
Albert Goodman, Granville House, Arundel-street, Strand, W.O. The 
first meeting їп the estate of George Neale, lately trading with John 
Oarnaby as South-Western Electrical Oontractiog and Maintenance 
Company, electricians, 2, Fulham Palace-road, London, has been held. 
A dividend will be declared in the estate of Johu Pierrepont Child, 
electrical engineer, 150, Powis-street, Woolwich, and 109, Piedmont- 
road, Plumstead, Kent. Last day for receiving proofs, Dec. 15. 
Alexancca Mackintosh, official receiver, 24, Railway-approach, London 
Bridge. The first meeting in tlie estate of Cecil Wray, mechanical and 
electrical engineer, 16, Chevin-view, Eóclesfield, lately of 24, Simes- 
street, Bradford, will be hald oa Dec. 10, at 5 p.m., at the official 
receiver's office, 29, Tycrel-street, Bradford. A receiving order has 
been made out in the estate of John Webster Storr, electrical 
engineer, 29 Grange-road, Dudley, Worcester. Tho first meeting in the 
estate of Hooley, Talbot, and Co., electrical engineers and contractors, 
Regent-street, Rugby, Warwick, will be held on Dec. 7, at 12 noon, 
at the official receiver's office, 17, Hertford-street, Coventry. 


Gravesend.—The resident engineer in bis report of working for 
three months ended Sept. 30, supplies the following res: units 
supplied to tramway company, 107,777; units supplied to private 
consumers, 18,290; unita supplied to public lighting, 14,270; units 
supplied to works, 5.078: units unaccoun for, 14,872; units 
generated, 160,287. Number of consumers connected and applied, 
127; increase over last quarter, 29; equivalent number of 80. : 
lamps, 7,461; increase over last quarter, 1,592. A letter from the 
Northfleet Urban District Council referring to correspondence on 
the Nortbfleet electric lighting is under consideration. The docu. 
ment states that owing to the limitations to the Council's powers 
impcsed by Section 11 of the Electric Lighting Act, 1882, the 


— 


| THE ELECTRICAL ENGINEER, DECEMBER 4, 1908. 865 


Electric Lighting Committee of the Northfleet Council have come 
to the conclusion that no satisfactory arrangement can be made with 
any other corporate body, company, or п for the maintenance 
and execution of electric light works within their district, and have 
accordingly advised the Council to intimate to all pereons who have 

in communication with them upon the subject, that the Council 
will assist (at the expense of the promoters) in the promotion in 
Parliament of a supplemental or fresh electric lighting provisional 
order for the district, provided the undertakers contribute £250 to 
cover the expenses incurred by the Council in obtaining their exist. 
ing order. Finally, the Corporation of Gravesend are asked whether 
they would be disposed to make an offer to the Council on these 


Islington,—The Council have agreed to carry out extensions to 
mains at £825, and to purchase from 70 to 100 services at an average 
cost- for cable and labour of about £8 eaeh, say £600 ; house terminal 
boxes, including compound and fuses, 75 at 16s., £60; service boxes 
for rubber cables, and junction boxes for paper cables, 40 at £5. 5s. 
each, £210; brick pits, etc., for junction boxes, 10 at £5 each, £50; 
buried service boxes for paper cable, 20 at £2 each, £40; jointing 
material, filling, connections, and reinstating on buried boxes for 
paper cable, £26 ; high-tension feeder boxes, two at £15, £30 ; special 
meters at Marlborough Theatre, six 150-am 200-volt meters at 
£5. 5s. each, £31. 10s. ; віх 150-ampere 200-volt indicators at £2. 15s 
each, £16. 10e.; two jointers' tents at £5 each, £10 ; sundry jointing 
material, small tools, repaira to gas services, insulating enamel, eto., 
£26. It is proposed, in order to facilitate supply to new customers, 
to submit an estimate each half-year so that the necessary expenditure 
for service line, terminal bores, trenching, relay, fuse boxes, meter 
fixing, and other incidental works, amounting in the case of any con- 
sumer to less than £50, may be provided for. In the event of the 
London Oounty Council sanctioning the borrowing of £849 for electric 
lighting purposes for a period of 42 years, the Borough Council propose 
to undertake that during the currency of the loan no further loans 
will be raised to replace any of the plant and machinery, the cost of 
which is to be 9 out of such loan, and that any renewals required 
during the period thereof shall be provided out of a sinking fand to be 
created for the purpose or from maintenance account. 

Parliamentary Notices.—Amongst the proposed new Bills for 
seasion 1904 we note Leicestershire and Warwickshire Electric Power, 
by company of same name, Objects: extension of periods limited by 
the Leicestershire and Warwickshire Electric Pcwer Act, 1902, for com- 
mencing the works and for providing the generating stations prescribed 
by that Act, and also for the removal of restrictions as to erection of 
generating stations on lands acquired by agreement under that Act ; 
amendment of borrowing powers of company under Act of 1902; 
power to acquire electric undertakings b7 ment; payment of 
interest out of capital; application of funds; incorporation and 
amendment of Acts. Ulster Electric Power, by company to be formed. 
Objects: incorporation of Se age power to establish generating 
stations and works, and supply electricity, ete., in the counties or 

pa of the counties of Down, Antrim, Londonderry, Donegal, Tyrone, 

ermanagh, Armagh, Monaghan, and Cavan, and the county boroughs 
of Belfast and Londonderry, all within the province of Ulster ; com- 
pulsory purchase and user of lands, etc.; power to take parts of pro- 
perty and exemption from Section 92 of the Lands Clauses Oonsolida- 
tion Act, 1845 ; special powers as to capital and borrowing, breaking 
up of streets, roads, etc., and power to lay down wires, pipes, etc., 
and exercise of other powers, rates, charges, eto. ; exception from 
certain sections of Electric Lighting Act, 1882, and of the schedule 
to the Electrico Lighting (Clauses) Act, 1899 ; provisions as to supply; 
agreements with and powers to local authorities, companies, and 
bodies ; payment of interest out of capital during construction ; 
incorporation and amendment of Acta, eto. 

Natal Harbour Department.—The officials ruling the deetiny of 
the Natal Harbour Department have just given an order for the light- 
ing of the suction gers ‘‘ Curlew," '' Ibis," and Water Rat” by 
electricity to enable them to work by night in Durban Bay. Tenders 
were informally called for, and Messrs. Greenwood and Batley, Limited, 
of Albion Works, Leeds, through their direct representative, at present 
in Durban, were successful in securing the order. The plant which will 
be supplied consists of three complete sets of 7-b.h.p. 4°4-kw. De Laval 
patent steam turbine-dynamos, sraige to work either condensing or 
non-condensing at a steam pressure of 50lb. and 1101Ь. per square inch, 
two being designed for the latter pressure. The voltage of the dynamos 
will be 110, and the capacity of each of the sets is equivalent to about 
140 8-0. p. incandescent lampe. The De Laval turbine is extremely 
applicable for this class of work, where economy in s is a great 
desideratum, this feature being largely responsible for the installation 
of upwards of 5,000 h.p. in small sets of 14 h.p. to 30 h.p. in vessels 
all over the world, including cruisera, torpedo boats, torpedo-boat 
destroyers, gunboats, liners, tugs, etc. For example, the 7-b.h. p. type 
velg s only 8owt., and occupies a space of 5ft. by 2ft., being oh. in. 

high, and being also self-contained requires little foundation beyond а 
wooden bench. The installing and wiring of the dredgers will be done 
departmentally under the supervision of Мг. G. Stobie, A. M. I. E. E., 
the harbour electrical engineer. Не may be considered the pioneer of 
steam-turbines in South Africa, having installed one of the first of the 
De Laval type imported. The work is to be commenced about the 
middle of December, and will be completed early in the New Year. 


8t. Marylebone.— Amongst the motions not reached at last week's 
де was a notice to the effect '' That a return be presented to the 
Oouncil showing (1) the total cost of obtaining the Act of Parliament 
authorising the Borough Council to negotiate for the purchase of the 
Metropolitan Electric Supply Oompany's Marylebone undertaking ; 
(2) the entire cost of the arbitration, specifying (uw) the amount paid 
to the arbitrator, (b) counsel en and fees paid to each, (c) pro- 
fessional witnesses engaged and fees paid to cach, (d) payment to 
solicitors and general charges, (c) amount paid to electric company for 


their costs in the arbitration ; (3) costs incurred (a) by the көш 
Oouncil, (b) by the Metropolitan Company as taxed in the action for 
о ormance before Mr. Justice Buckley stating if the оош 
ouncil had to pay costs of both parties, (c) amount to be paid to the 
company for works executed since the appointed day for taking over 
the concern; (4) amount of counsel's fees for opinions and consulta- 
tions and other fees and expenses paid or to be paid by the Borough 
Council up to the end of October, 1903 ; (5) total amount paid by the 
Borough Oouncil or to be paid (including salaries, which are to be 
specified) to the end ot October, 1903, in connection with and in con- 
sequence of having obtained the abortive Act of Parliament ; (6) from 
what fund all these expenses are paid.” Also, ‘‘That a committee. 
consisting of the Mayor, Councillor J. Watson, and Councillor Edward 
White, be appointed to confer with the Metropolitan Electric Supply 
Oompany with a view to an arrangement being arrived at to remove 
the present deadlock ; and, further, That the engagement of Mr. 
Arthur Wright, the electrical expert, be determined, aud that the 
necessary notice be given him for terminating his engagement.” 
Electrical .—A large number of gentlemen connected 


with collieries, shipyards, and engineering establishments in the: 
Northern Counties visited the works of Messrs. E. Scott and Mountain, 


Limited, Close, Newcastle, on Saturday last to inspect some new elec- · 


trical machinery which that firm kas recently ccmpleted. The chief 
item of interest was au enclosed three-crank compound steam-engine 
of 400 i. h. p., fitted with one high-pressure cylinder, 16Jin. diameter, 
two low-pressure cylinders, each 18}in. diameter, with a stroke of 
10in., this engine giving the horse-power stated above, with a steam 
pressure of 1001. per square inch when running at a speed of 350 
revolutions per minute. This engine is fitted with the firm’s latest 
system of forced lubrication, which consists of a valveless oil pum 
delivering oil to all bearings and working parts, and is complete wit 
ро crankshaft governors and steam separator. The engine ja 
irect coupled to one of the firm’s three-phase alternators, constructed 
to give an output of 250 kw. at a pressure of 500 volts per phase, with 
a frequency of 60 cycles per second, this generator being of the revolv- 
ing magnet m with stationary armature and direct-coupled exciter. 
The whole plant is of massive construction, and weighs in all about 
40 tons. The engine and generator mentioned above have been built 
to the order of Messrs. Bolckow, Vaughan, and Oo., Limited, and will 
supply current to one of Messrs. Scott and Mountain’s three-phase 
induction motors of 100 effective horse-power, which is driven by ropes 
on to one of the same firm's three-throw horizontal ram pumps, fitted 
with gunmetal rame, each 10in. diameter, with a stroke of lbin., and. 
delivering 500 gallons per minute against a vertical head of 400fr.. 
There was also on view plant constructed to the order of the Harton 
Coal Compan 
the Northern Counties Eleotricity Supply Company. 


Brighton Telephones. —The agenda for last night's Town Council! 


meeting shows that at the meeting of the Telephones Committee on 
Friday last che Mayor submitted to the committee the correspondence: 
between himself and the seoretary to the National irc eR mpany 
concerning Councillor Carden's action at Burgess Hill and alleged 
unfair preference. Їч addition, the Town Olerk submitted a letter 
from the Postmaster-General’s Department enclosing oo 
addressed to the Department by the National Telephone Company and: 
asking for the Corporation's observations thereon. Мг, Gaine’s letter 
to the Post Office recapitulates the үзө already published, and adds : 
“I am directed in particular to call the attention of the Postmaster- 
General to the faot that not only is money being paid by or on behalf 
of the Corporation to induce these subscribers to break their contracts 
with the company, but also that these subscribers are offered а 

reference over other subscribers in the area inasmuch as the 

righton Corporation is offering to supply them with а free 
service for a oertain period of time. The company is advised 
vhat these p ings by or on behalf of the Oorporation constitute 
a clear breach of the undue preference provisions of its license, 
and I am directed to ask that the Postmaster-General will take imme- 
diate and effective action in the matter." The committee resolved : 
That the Postmaster-General be informed that the Oouncil endorse 
the observations contained in the Mayor's letter to the серада of the 
National Telephone Company of the 17th inst., and, in addition to 
what is stated by the Mayor on the subject of the 1 preferential 
treatment, they would point out that the terms offered to subsoribers 
in the Brighton area are thé same as those given in Portsmouth, 
Glasgow, Swansea, and other towns where corporation telephones have 
1 established, and by the Post Office Department in the case of 

ndon." 

Liverpool —Mr. A. B. Holmes, consulting electrical engineer to 
the Liverpool City Council, has prepared а report on the Corporation 
electric supply stations and plant, in which he points ont that the 
demand for electrical energy for power and lighting continues steadily 
to inorease, and it is estimated that the output of the supply stations 
for 1903 will exceed that of the previous year by the following per- 
centages: lighting, 20 per cent.; power, 60 per cent.; and tramways, 
5 per cent. The connections to the supply mains for lighting and 
power (exclusive of tramways) at the commencement of the current 
p were equivalent to 221,000 c.p. incandescent lampe, and it would 

e necessary for the Electric Supply Oommittee to consider what 
extensions would be required to meet the demand for electrical energy 
which might be anticipated in 1904 and 1905. No more steam 
plant could be installed in the existing power stations in the 
central districts, and no suitable site was obtainable in these 
districts for another large steam station, by means of which the 
simplicity and economy of the generation of energy at the pressure of 
distribution to the consumer could be secured. It was consequently 
n to bring in an additional supply at high preasure from Lister: 
drive. His proposa are as follows: (1) at Fairclough-lane. an addi- 
tion to the building and 2,000 kw. transforming plant ; (2) at Oldham: 
place, an addition to the building and 2,000-kw. transforming plant: 


for their Bolden Oolliery, near Sunderland, and of 


of a letter: 


- 


866 


(3) st Rice-lane, the construction of a sub-station to contain trans- 
forming plant of 800 kw.: (4) at Cobbs Quarry, 800-kw. transforming 
plant; (Б) also transforming plant at Smithdown-road. It would 
also be necessary to order the boilers, engines, generators, and accessories 
forthe equipment of the second section of the Lister-drive station. 
It was not anticipated that any addition would be required at the 
Gateacre and Garston stations to meet the ordinary inorease in demand 
for 1904, but for tramway extensions in these districts further generating 
plant would be necessary. 

Wrexham.—4At a recent meeting of the Electricity Supply Com- 
mittee the borough accountant and the electrical engipeer were asked 
to go fully into the question of revising the scale of charges for the 
supply of electricity in any manner, and report to the next meeting 
any recommendations they may consider requisite to enable the com- 
mittee to come to а conclusion as to whether the present scale should 
be varied or otherwise. A letter was read from the St. Helens Cable 
Compeny, pointing ont that under their original oontract they had 
undertaken to maintain the cables for a period of about 12 years from 
the present date. Since the entire replacement of the distributing and 
arc cables there had been a complete absence of breakdown, only two 
or three guae Bre being necessary. On every cable system con- 
taining a number of small cables there were slight repairs to be done 
every few months. This was usually carried out by the town elec. 
trical engineer as part of ordinary work. In repairing such defects at 
Wrexham the company were put to the additional expense of travelling 
and out allowances, besides the great inconvenience of finding an engi- 
neer to send at а few hours' notice. They therefore proposed that they 
compound the maintenance by a payment of £200, this amount being 
that which they might have to spend, whereas the Corporation engi- 
neer, being on the spot, would not spend а quarterof it, The proposal 
was referred to Mr. Trentham, consulting engineer, and to the borough 
electrical engineer for a confidential report as to whether it should 
be entertained. The borough electrical engineer reported that 
the units generated in October, 1903, were 44,394; 1902, 20,486; 
used for tramways, 14,764; used for lighting and motors, 29,630. 
Three consumers had been connected during the month, 133 
lamps of 8 c.p.; corresponding month last year, 113 8 c.p. Total 
number of 8-c.p. lamps connected to date for private supply, 11,007. 
A statement is to be furnished to the committee quarterly showing 
the cost of generating electricity. The engineer also stated that, 
owing to the floods of Oct. 27, the engines were stopped from 9.50 p.m. 
to 10.50 p.m., the flywheels being 6in. under water. The supply was 
taken up satisfactorily from the accumulators. The water rose to within 
lin. of the magnets, and 15in. or so up the main switchboard, renderin 
it dangerous, Some of the lower cables were fired. The condenser an 
its electric motor were immersed for two days, and rendered useless. 
The water burst from the brook in several places. The damage, esti- 
mated at £40, was repaired forthwith by Messrs Lewis Bros. The 
borough surveyor has been requested to report as to what would be 
necessary to prevent water baking up and flooding the depôt premises 
in times of storm. The Council intend to advertise for a pupil at a 
premium of £75, payable by three annual instalments, and half of such 
premium is to be paid to the electrical engineer. The Electricity Com- 
mittee have prepared a scheme for the extension of the lighting cables, 
to cost £4,500, but it was referred back for farther consideration. 


PROVISIONAL PATENTS, 1903. 


Nov. 23. 

25473. Improvements in sensitive hot wire  voltmeters. 
Richard Threlfall, 30, George-road, Edgbaston, Birmingham. 

25482. Improvements in or relating to apparatus for obtaining 
variable electrical ignition, applicable to gas-engines. 
Levi Mellor, 4, St. Ann’s-square, Manchester. 

25525. Improvements in electric starting switohes. The British 
Thomeon-Houston Company, Limited, 83. Cannon-strect, 
London. (The General Electric Oompany, United States. ) 

25596. Improvements in speed-limiting devices. The British 
Tbomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Zlectric Company, United States.) 

25527. Improvements in train-control systems. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

25567. Improved process and apparatus for producing a 
shifting of phase of 90 degroes in alternating-ourrent 
meters. Emanuel Morck, 46, Linooln's-inn-fielda, London. 
(Complete specification. ) 

25571. Improvements in or relating to eleotric lamps. Walter 
Charles Head, William Arthur Snape, and Robert Volland, 
173, Flcet-.street, London. 

25573. Improvements connected with the adjusting mechanism 
‘of electric aro lamps used with cinematograph and 
other apparatus. Herbert James Dawson, 173, Fleet-street, 
London. 

25577. Improvements in electric aro lamps. William James 
Davey, 40, Chancery-lane, London. 

Nov. 24. 


25591. Improvements in induction coils and transformers. 
Vernon Warburton Delves- Broughton and John Austin Cole, 
80, Central-hill, Upper Norwood, London. 

25677. Improvements in protecting electrical windings from 
static strains. John Pearson, Frederick R.chard M. 
Cutcheon, und James Franklin Williamson, Birkbeck Bank- 
chambers, Southampton- buildings, Chuncery-lane, London. 
(Complete specification.) 
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25633. Improvements in olectric aro lamps. John William 
Ewart, 36, Оһапсегу-Јапе, London. 

Improvements in surface condensers for clastic fluid 
turbines. The Warwick Machinery Oompany, Limited, 
83, Cannon-street, London. (The General Electric Company, 
United States ) | 

Improvements in lightning arresters or devices for 
preventing overcharging in electric  oonductors. 
Georg Zapf, 6, Lord street, Liverpool. 

Improvements in telephone systems. Falk, Stadelmann, 
and Co., Limited, and Louis Thurnauer, 4, South-street, 
Finsbury, London. 

25669. Improvements relating to olectric conductors or cables. 
Sidney George Brown, 45, Southampton-buildings, Ohancery- 
lane, London. 

Improvements in bodies adapted for lighting purposes 
and rendered incandoesoent by heat or olectricity. 
John Haskins Ladd, 11, Southampton-buildings, Chanoery- 
lane, London. 

Nov.'25. 


A carbon-break fuse. Archibald Johnston and Stephen 
George Martin, St. Helen's Depót, Swansea Tramway 
Company, Swansea. 

Improvements in electric signalling for oleotric rail- 
ways and street tramways. Hugh Innes Rogers, Edward 
May Munro, and Henry Brecknell, Thrissell-street, Bristol. 

25741. Improvements in glow lamp holders. Philip Braham, 
18, Leigh-street, London. 

Improvements relating to electrical recording 
apparatus. Doningo Cervera, 45, Southampton-buildings, 
Ohancery-lane, London. (Complete specification.) 


Nov. 26. 

Au improved method of agitating solution in order to 
quicken the electrolytic doposition of metals. John 
Speed, o, Kirby-street, Hatton-garden, London. 

Improvements in trolley heads for electric tramoars. 
Wilhelm Willenbiicher, 51, Deansgate-arcade, Manchester. 
(Complete specification. ) 

Au improvement relating to dynamo.eleotrio genera- 
tors and motors. Joseph Daniel Rowbotham Blain, 13, 
Meadrow, Godalming, Surrey. 

Improvements in apparatus for measuring of 
rotation. The British Thomson-Houston Company, Limited, 
83, Cannou-street, London. (The General Electric Company, 
United States.) 

Improvements in olectric rheostats The British 
Thomson-Houston Oompany, Limited, 83. Cannon-street, 
London. (The General Klectric Company, United States.) 

Improvements in time-limit devices for electric switches 
and the Uke. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in methods of operating repulsion 
motors. The British Thomson-Houston Company, Limited, 
85, Oannon-street, London. (The General Electric Company, 
United States.) 

Improvements in methods of exhausting vapour oon- 
duotors. The British Thomson-Houston Company, Limited, 
83, Cannon-street, London. (The General Electric Company, 
United States. ) ` 

Improvements in insulating material for electric oom- 
ductors. The British Thomson-Houston Company, Limited, 
83, Cannon-street, London. (The General Electric Oompany, 
United States. ) 

Improvements in susponders for overhead electric 
conductors. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (The General Electric 
Company, United States.) 

Improvements in  eleotric switches. The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

Improvements in automatic air-brake systems. The 
British Thomson-Houston Company, Limited, 85, Oannon- 
street, London. (The General Electric Company, United 
States.) 

Improvements in tube-ooating machines. The British 
Thomson-Houston Oompany, Limited, 83, Cannon.street, 
London. (The General Electric Company, United States.) 

$5858. Improvements in windings for dynamo - electric 
machines. The British Thomson - Houston Oompany, 
Limited, 83, Cannon-street, London, (The General Electric 
Company, United States.) 

Improvements in or relating to electrolytic olectrioity 
meters. The Bastian Meter Company, Limited, Charles 
Orme Bastian, anl Charles Henberow Churchill, Birkbeck 
Bauk - chambers, Southampton - buildings, Chancery - lane, 
London. 

Improvements in apparatus for securing shades, 
reflectors, and the like to electric incandescent lampe. 
Henry Wol'enden, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London, (Complete specification.) 

25886. Improvements in or connected with ooin operated or 

controlled electricity meters. John Reid Dick, Norfolk 
House, Norfolk-street, Strand, London. 


25657, 


25663. 


25704. 


25785. 


25765. 


25792, 


25814. 


25847. 


25849, 


25851. 


25852. 


25854. 


35855. 


35858. 


25857. 


25870. 
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25887. Improvements connected with controllers for regulat- 
ing the speed of electric motors. William Harding 
Scott, 47, Lincoln’s-inn-fields, London. 
Nov. 27. 

25925. Improvements in electrical resistances. Percy Macaulay 
Ashworth Matthews, 9, Teneriffe-street, Lower Broughton, 
Manchester. 

Improvements in or relating to accumulators. Alfred 
Blackman, St. Brelade, Glamorgan-road, Hampton Wiek, 
Middlesex. 

An improved electric safety switch-wedge. Henry John 
Leeves-Johnson and Maurice Moser, 55, Chancery-lane, 
London. 

An improved safety device for use in electrio traction 
on the contact-stud system. William Griffiths and 
Benjamin Harry Bedell, 22, Southampton - buildings, 
Chancery-lane, London. 

Improvod current collector for use in stud-contaot 
systems of electric traction. William Griffiths and 
Benjamin Harry Bedell, 22, Southampton - buildings, 
Chancery-lane, London. 

Improvements in and pertaining to eleotrioal brush- 
holders. Henry Alexander Mavor and Mavor and Coulson, 
Limited, 46, Lincoln's-inn-fielde, London. 

Nov. 28. 


Electrical shade-ring forceps. Thomas Dow Frew, 2, King 
Jamee-place, Perth. 

. Apparatus applicable to gas, electric, and other stoves. 
Joseph Fearnhead, 17, Mawdsley-street, Bolton. 

Improvements relating to voltage-reguiating devices 
for alternating-current electric lines. Giorgio Finzi, 
45, Southampton-bnildings, Ohancery-lane, London. 

Improvements in high-voltage spark arreaters. James 

+ Yate Johnson, 47, Lincoln's-inn-fielda. (The Elektrizitäts- 
Aktien-Gesellschaft vormals W. Lahmeyer und Oo., Germany.) 
(Complete specification. ) 

Improvements in advertising appliances, applicable for 
use in connection with telephones, and for other 
purposes, Percy Fullerton Corkhill, 6, Lord - street, 
Liverpool. 

Improvements in and relating to multiple electric 
motor control. Thorsten von Zweigbergk, 18, South- 
ampton-buildings, Chancery-lane, London. 


25937. 


25955. 


25970. 


25994. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 17, 1908. 
1902. 
Electric contacts. De Kando. 
Electro-mechanical regulators. Boutin. 
Electric heaters. Carolan. (General Electric Company.) 
Electric arc lamps. Carolan. (General Electric Company.) 
Electrico aro lamps for constant potential oirouits. 
Carolan. (General Electric Company.) 
Fusible safety devices or cut-outs used in connection 
with electricity systems. Macgregor. 
Electrodes for primary batteries. Mann and Goebel. 
| 1903. 
Construction of ourrent transformers used in ocon- 
junction with instruments measuring the energy in 
alternate-current electric oirouits. Heap. 


Electromagnetic apparatus in which the armature is 
to be turned into different positions, particularly 
applicable to electromagnetic switches. Siemens Bros. 
and Co., Limited, and Ferreira. 


329. Method of and means for regulating electric motors. 


25554, 
25731. 
27757. 
27767. 
27770. 


28728. 


47. 


70. 


Lang. 
455. Control of direct-current dynamos and motors. Javaux 
and Barbou. 
1064, Heotrie switches. Carolan. (General Electric Company.) 
1095. Electric lighting systems. McElroy. — 
1138. Cord grips and means for holding and securing cords 


and wires, intended more especially for securing 
fisxible electrical conductors to electric lamp-holders 
and electric supply fittings. Dixon. 
Safety appliances for the prevention of injury where 
& trolley line or other live conductor breaks. Stewart. 
Miners' oleotrio lamps. Prested. | 
. Surface-contact structures for electric railways and 
tramways. Carolan. (General Electric Company.) 
` сепи» for metal tubes containing eleotrio wires. 
arber, 
Automatic eleotrio lift gato lock. Ohaudoir and Caston. 
Automatic electric switches. Bloxam. (Ellison ) 
Eleotrically-actuated semaphores. Siemens Bros, and Oo., 
Limited, апа Ferreira. 
3873. Eleotric resistances aud the like. Le Roy. 
3986. Electric telegraph apparatus. Vanzetti. (Levy.) 
5619. Electrical connection between terminal and trolley 
head of electric tramoars. Birkby. 
Systems of electrical distribution, Slaughter. 


2198. 
2961. 


8259. 


7026. Apparatus for detecting whether. railway or 


‘like 


points are in their correct position, and an eleotrical 


switch for use therewith. 
Limited, and Ferreira. 


8436. Permanent 


Siemens Bros, and Co., 


magnet electric generating machines. 


Somerville, Hicks, апа Howard aud Bullough, Limited. 


15831. 
electricity. Kleinschmidt. 
17367. 
Van der Vaik. 


18680. 


Apparatus for use in welding railway rail-joints by 
Safety devices for strong-current overhead conduotors. 


Means for controlling electrically-operated elevators, 


Eriksen and Koefucd, Hauberg, Marstrand, and Helweg, 


Aktieselskabet Titan. 


18755. 
recording instructions. slender. 


Electrical indicating apparatus for communicating and 


19540. Electrioally-operated and controlled railway signals. 


Peters and Hellingson. 
20155. Electricity meters. Rieunier. 
International Convention, Oct. 2, 1902 ) 
29643. 


22664. 
Imray. (Siemens-Schuckertwerke G. m. b. H.). 
Storage battery plates. Smith. 


International Convention, Sept. 10, 1963.) 
Magnetic compasses. Whyte. 


22785. 


23043. 
23151. 


Brush-holders for dynamo-electric machines. 
Contact apparatus tor electric relay master elooks. 


(Date applied for under 


Thompson. 


(Date applied for under 


Method and apparatus for producing a suitable cirou- 


lation of the electrolyte in electrolytic processes. 


Koller and Askenasy. 


23225. Electric lamp sockets. Goehst. 


COMPANIES' STOCK AND SHARE LIST. 


Name. ur d 

Commereial and Industrial.— £ 
Alliance Electrical Co., 5 ес бш. ue Nos. 1-70,000 1 
Aron Electricity Meter L. Shares, 1-125,000 1 .. 
British Insulated and Helaby Cables, Ot Ord., 1-100,000...... 5 .. 
с ое а ел 100% „ 5 .. 
cent. Mortgage ‘Debentures .............. 100 .. 

British ° Thomson Houston Co., 44 per cent. lst Mort. Deb. 100 

British 00 5 Elec. and Manur.,6 per cent. Pref., 5 
, PEGI „ „„ „„ „„ „„ ee 
Brush ec Engineering, 08. is oe 
— Non. Cum., 6 oent. Pref. ................. — A 
3 Debent ure Stock 100 .. 
1 рет сеп and Debenture Stock ................ 100 .. 
Callender's Debent ure 100 .. 
— Ordinary JJ 5 us 
——— per cent, Pref. iii 5. 
Orompton and (oo нео» 8 — 
—— D cent. Debentures .......................... 100 .. 
Edison and 8wan United, 4 Shares, 159251 . 5 .. 
— 01-017, 139 еоооооое 5 еә 
б per cent. Debentures .......................... 100 .. 
4 per coent. Deb. Stock, Red. .................... 100 .. 
Electric ion, Limited, Nos. 1 to 112,100.......... 2 . 
7 per cent. Cumulative Prell... . 2 — 
4 per cent. Perp. lst Mort. Deb. ................ 100 .. 
Ferranti Limited, 5 per at lst Mort. Deb. Stock, де 100 .. 
General Riectric Com oent, Cum, Pref... 10 kx 
4 cent. lst 2 Deb. Stockk 100 
W. T. H оз ооп Preferon том, Ordinary .............. : " 
A. p. A per cen Белка e 100 
India Rub Gutta Pane and Telegraph Works ...... 10 .. 
4 per cent. Debentur ee 100 .. 
Parker, Thos., Ordinal ао оаа ане souls 10 
Telegraph Construction and бепапсе ................ 12 .. 
5 per cont. Bonds ............. ccce ee ee eere eroe 100 .. 


Electric Lighting and Supply.— 


— & Greenwich District Ordinary 1, 01-101, 00 
cent. Deb. Stk. Certs., Bat ana QV. sake 100 


and Poole, rur FH РЕНИ Ир Я 10 
— emou per cent. Cum. Pref. 5000 10 
б per cent. Саш. Second Bret, 15 001-22,500 .... 10 
per cent. Debenture Stock, Red. .............. 100 
Bromley (Kent) Eleotric Light and 7 Power Co., 44 per cent. 
lat бере toa, %%% A NET 100 
pton and Kensington, Ordinary .................... 
—— 1 cont. Preference .......................... 5 
Calcutta Nos. 36, Sn renco Ordinary, Nos. 1-40,000.. 5 
Cambridge Electric Supply Company, Ltd., £10 Ord, .... 5 
Central Electric tod бш LA., 4 per cent. Guar Deb. Stock 100 
Charing oe Nos. 1- -70,000 _................ Е 
4 eh In озь Саш. Р " 44 p.c. Cum. Pref., 1-40,000 5 
1 cent. Demeter Stock, „Led. (Prov. Certa.).. 100 
Chelsea Electricity 8 UDDIY ias eri oe V) ker oin жк raa 5 
cent. Debentures ........................ 100 
City of London, Ordinar // . 10 
per cent. Cumulative Pref. .................... 10 
5 per cent. Debenture Stock .................... 120 
— cent. 2nd Deb. Stk. Prov. Certa. (all pd.) .. 
County of don and Brush Provincial, Ordinary........ 110 
—— 6 per cent. ооз шга бк кина is erre 10 
——— 44 per cent. Debentures Prov. Certa. AN po. Rd. 100 
Edmundsons' Electricity оиноп, » 1-50,000 . 
6 per vent. Cum. Pref. .......................... 5 
rey cent. First Mort: FF 100 
Electric Lt. & Tractn. Co. of Aust., Ld.,6 p.c. Cm, Pf.,1-30,000 5 
Folk Spes сеш. Debentare Bt Ord. Nos. 1:000: 11 
olkestone c 8u ов. 1-10, 0 ...... 
per cent. First Deb. Stock, Red. 100 
3 & Кара, Limited Lt. Ont, 3 Od. 131,000 H 
n& ec. 7 ; 4°64, 
per cent. Debenture Stock Red 100 


F 


eb. 


11121 


Last price 
£ 


B 
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Amount 


b 
Name. paid. Last price. Name. paid. Last price 
Kensingto dK tsbrid d 5 т г i 
ens n and Kn ge and Nottin . . 100. 101-104 British Electric Traction 1- 4 " 12 
Kidderminster-and inary Blec. Lighting and Tra fraction: Pref. 10 .. 93-104 per cent. Cm. bé So 00000,00, ол acai 1 = irin 
London S per ок. Pre шыу CCC ё ae rin ran 5 per cent, Perpetual Debentare cc 10 — 190 125 
ө € оооеооесооово оо ов оаоосо ое со оо •- е oe os an igrano О s 6562 „„ „44% as 
4 por cont, lst Mortgage Debenture Stock, Red... 100 .. 98.101 I. 6 per cent. Cm, Pf. 140/00 .. .... B С 
Metropol! , ß 10 .. 173183 “ B 6 рег cent, Cm. Pf., 1-27,600 .............. 6. 42 54 
м рег cent. First Mo: e Debenture Stock 2 2 „ „ „ 100 ee 110-114 — 8 рег cent. Deb. Sto ck, о ооовоовооевоова а о . 100 ee 106-109 
34 per cent. Mortgage nture, Red. .......... 100 .. 8699 Prov. Oert., all paid .............. 5 00 — 98-101 
Newoastie-upon-Tyne Electric Bupply, Ordinary... "——— 6 as - 08101 Cape Electric Tramways, Мов. 1180, PG — 14-2 
Preference............... . 4 .. 100 103 City of Birmingham Tramways cent. Cum. Pret. .... 5 - af 
Notting Hill Electric Ligh К 154 4 per cent. 1st Mortgage рог „„ 1-3,000 (1917) .... 100 .. 98-101 
4 per cent. First Mort. Debs., N. Tos. 1-500 (Reg.) js 10 Colombo Electric Tramways and Lighting, 5 per cent. lst 
Oxford 11 с Ordinary, 5 ene. oe M a Im ё о ^ 5 r i Heid se Macias v A .. 100 .. 31001035 
=» . rk Electric ways and Lighting Co., Ordinary РЕ oe 
yal Electrical peg ee ot a of Montreal, 4j per cent. First 5 per cent. Cum. Pret, ".. ун 5 „„ T. zs TET 
Shares Mortgage Debeutures ........................ 10 85-102 Debentures ........................<599я5еее‚‚9. ar. га 96-99 
Smithfield Markets Electric Supply ly, Ltd., Ord., 1- 1: 000 . 5 .. 3 Dublin United Tramways (1896), ue Nos. 1-60,000 . 10 .. 12-15 
4 per cent. Debenture Stock .................... "100 .. 85. 6 per cent, Pref., Nos. within 1-50, 00 õꝶh 10 — 15-16 
South London, Ordinary ................................ . HÀ per cent. Mort. Doba., 1 3,000, Red 10 — 94-97 
dt. James's and Pall Mall, ову, 10150, E кезен» 5 .. 415 Imperial Tramways Отдіпагу............................ all .. 22-22) 
T per oent, fen eve . 58 ꝰ . 74-84 б per cent. Cum. Pref. ...... m езен all . 16- 
Urban — D ш „6556 „46 „ 6 „„ оа „ i5. am were 2202050 КО ee 470 I 1 t Tus t кесе Ташта oe id eee ^h „„ 6 „ „ 6 252555 2 оо ee 114211 
Urban Electric Supply Co., Ordinary, 8-0, U.. 4 ee sie o ane e c mw an 
——— Sper pini Cumulative Pre Preference, 60,001-80,000 5 .. 4-54 Cum. Pref., Nos. 30 -60,000 n Mu наси 6 .. 
Westminster, Ordinary ........................ ecsososcss Ө „ 114124 4 per cent. О atone .... 100 .. 9 
~ § per cent. Qum. Pref., 110,101-158,251 .......... 6 .. à Kidderminster and District L ghting and ‘Traction, Pret... 6 .. уа 
Electric Railways.— r cent, lat Mt. Db. Stock, Red .. . 00 .. 104-106 
x Metropoli пени Trams, MEE TC -1,314,016 1 .. 3/16-5/16 
оооооооооо оз оосо оа опоо овзовсовосое 1 Lnd per cen y Ld 1 es 11 
OH d per cent, Pret [ZEE опе a о. 00 ee 8193 et ie Fret Ta теке еее рее жеөө р vix 1 
def rred NO MO „ 100 РА 96-99 Cum. Pref. "ece906060900000006025999909020 es a 
— C 4 pro, Deb. Stock (Prov. rte., fully paid). 100 . 115118 5 Mortgage Debentures, 1-1,715 (Regd.). 100 .. 
Clty and 1. London ктт Boripe Ona й ———.—. 100 — 4851 Oldham, Aston, and Gum, Pret noc Огйшагу............ 10 100108 
4 per cent. Debenture Stock оооооооооовоооовоооео 100 ne 169-112 rth El per cent. Yw М ете 10 ее 1 
—— per cent. Pref. Stock °91 ...................... 100 127. Perth Elec. Tramways n A e t cont, 11 о, Deb. Btk. 100 .. 1001 
97 90 97 695952256 2 „ „6 „6 252662 0900 100 ao 194-127 Potteries Electric чен "Pref in ws ve» 10 - 81-94 
2 g' 01 2 62 266 „„ „6 „„ о 6 „% „„ „ „ „6 „6 „ е 100 ee mm „„ а стега SEE OR STL OHS EO ө Ө 10 = 19 
Liverpool Overhead, 8 y per cent. Pref. ecc 9259 „„ Е E С 154 South Lan 005 кепге Traction and Power Company i 
nt. Mo re Debentures Red., 1. — a 1 104 ary CO CHOSE %%% %% „ OOOH ос CORO CORE oe 1 
Waterloo and Clty, a) „„ pce 10 — 91-94 —— £101,138 6 per cent. Preference.. . . L.. 1 1 
— £528,093 44 per cent, Debenture Stock 83 100 p.c. =, 100 p. o. 
Electric Tramways.— 
RH y Р т Telephones.— 
lo-Argentine, КК A ee - 
Ang — Permanent 6 per cent. Debenture Stock, 1888.... 100 .. 185-130 National Telephone, Preferred .......................... 100 — 101.105 
Blackpool and Fleetwood iugi. acra s Hn 10 — 1519 Deferred Stock оо ee ee eh оо об ообо ва оо оо оо „6 „6 „660 100 ее 79-81 
Brisbane Tramway Invest., Lim. Ова 75000 weeds. Ва 6 per cent. Oum. First Pref. _..................„. 10 — 15-16 
—— b per cent. Cam. Pref., os. 1-75, sea e. e MP EU 5 ee 33 ——— per cent. Cum. Second Pret. ©0008 „„ %%% Oe 9-0 оо ьо 10 = 13-14 
Aj per cont, Deb. Stk., Бей, Prov . 100 1. 81 === B per oent, Non. Оша. Thi 50000 
——- Non.Cum. 5 per cent. Pref. 25,001-38,600 .. 10 .. 10.10; —— 4 per cent. Deb. Stock, — 22 2 100 „ 102-104 
— — 44 per cent. 1st Mt. Deba., Nos. 15, 220 of 240 each 40 .. 102-104 p.o | Orteatal Telephone and Blectrio Company -----~— 1 . 15/16-15/16 
_ a OO 
TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
` Miles of 
Traffic Returns for Increase or Accounts for past year. 
week decrease. де: oP se Cost 
Line R — 
Current Total Passengers Car miles Pas ecelpte T of mile. 
| Ending 1905. | 1902. | Week. | “year, 1908. |1902. | Ending receipts carried. run. |% nger mile. track. 
БЕ : 3 ) £ | d. | d £ d. 
Aberdeen Corporation Beret TY- Nov. 28 | 1,076 839 |+ 237 | + 5,504^| 194 174 May 51| 37,931 9,099,715 794,641 0:988 |1502! 1,970 | 51 
Ayr Corporation. "uo 170 166 | + 4| + 52 8 6 Sept. 25 12, 503 2,979,276 290,099 100 |1034] 1,560 47 
Birmingham Tramways ........ „ 28| 4,966 | 4,895 | + 161 + 9,641 64 64 — = — — | — 
Blackburn Corporation ......-- » 27 7.0 658 + 32 + 912 24 24 March 25a 40,964 7,234,106 | 826,558 | 1°36 1187 1,705 7:44 
Blackpool Corporation. . е 49 295 279 ＋ 14 — 183 174 164 „ 810211, 108 6,169,121 784,445 | 1-52 | 108 — da 
Blackpool-Fleetwood Tramways ,, 28 )60 88 | — | — 138 164 | 16} Dec. 51 30,923 2,019, 677 584,989 |362 12858 1932 | 6% 
Bolton Corporation „ 29| 1.685 1,527 | + 158| + 7,958 | 58 29 | March 31| 85,704 | 17, 761. 605 | 1,896,247 |115 | 10"75 | 5,450 | 587 
Bournemouth Corporation...... 3 778 — — — 10 — — | — | — — — — — 
Bradford Corporation „ 29 3,394 2.811 |+ 585 +15,850 | 41 = — = еб | — - — — p- 
Brighton Corporation » 29 734 698 |+ 36| + 2,554, 6} 5...91 — 10,432,508 | 1,031,928 |100 | 10°10 — | — 
Bristol Tramways Company . » 27) 4,550 4,125 | + 227 — 514 | 514 Dec. 31 223,480 | 41,192,899 | 5,724,114 |130 | 9:38| 4,348 ч 
Burnley Corporation "——m T 28 141 654 | + 87 — p em — = | =z ES LU "T. 8 E - 
Burton Corpor- tion „ 23 501 — СА — - — мә | а Am X | AU AT 
Cardiff Corporation ............ „ e 179 1,9505 | + 287 +19,150 aan а= с — E к> za Ш — * 
Carlisle Tramways Company.... | „ 29 158 124 |+ 54 + 721 — -- 51 - | 2,216,583 | 520,129А | — — — 
Central] London Railway........ mu 6,95! 7,092 — 141| — 6,8504 € — „ 31|567,225 | 45,505,110 | 1,276,971а | 1:87 | 66%a) 59, 076 5564 
City and South London Railway „ 29 4,310 3,677 | - 307| - 8.0250 63 — „ 211165,005а 19,069, 518а — | = — | | 
| | | | | 
Cork E. T. and L. Company ....| „ 26 406 405 | + 1| — 5,581 - | — | — — | — — 
Darwen Corporation » 21 198 215 |- 15 — 223 | 7:23 March 10 12, 541 | 2,960,755 | 254,279 | 1°25 1165 | 1,707 | 9% 
Dover Corporation „ 28 157 168 |- и + 47 3 — — | — — — 2 
Dublin & Lucar Electric Railway 29 90 e8 | + 2| + 174А — Рес. 31 5, 196 564,796 | 102,087 381 | 15:62 | 359 | 76 
blin U. T., electric cars...... „ 27 5,569 | 3554 |+ 5 8 4 1; 8 g. 
e 8. District, Electric ....| |, 27 717 694 | 23 | 7,807 46 46 | March 31,125,121 24, 555,135 | 5,429,556 | 123 | 882| 2,741 | 506i 
Duadee City Tramways ........ jj; T 788 791 |+ 37 — 22 22 May 15 35,874 9,083,522 752,814 0:93. |11:276 1,630 — 
Eass Ham corporeo PEE e. 533 416 | + 167 + 7,052 1075 7:52 | March 31, 25,541 9,971,337 | 650,224 |61 9°35 | 2,357 > 
Farnworth U.D.C.. (payin tap, 22 155 126 |+ 7 — — — — | a2 = — |= >. 
Glasgow Corporation „ 28 13,16) | 12,575 | + 785 | +„57,0685Л| 124 101 May 517 1655, ‚512 | 177,179,549 14,008,750 |088 |1125 | 5,4890 7-404 
Halifax Corporation „ 28| 2.352 2,139 |+ 215 + 5,556 504 273 — | — — | — | — | — 
Huddersfield Corporation , «8| 1,119 982 | + 137 - 54 35 | Mi arch 31| 56, 51A 9,758,215 1, 218,539 | 14 1114 1,618 | 6:38 
Hull Corporation, Е. 8.......... „ 28) 1,825 | 1,699 |+ 12 + 5/09 | 19 | 19 „ 51 87,707A 21,065,599 | 2,218,696 | 100 | 949) 5,004 | 507 
Ilkeston Corporation T „ €) 125 = = = к=” E ` | = = * — -— - 
Kirkcaldy Corporation ........ s. 18 147 — а - - - — — — 
Leeds Corporation s 1.871 1,520 |+ 351 11.772 March 25,252,656 57,239,779 5,773,651 1'11 1091 3,283 на 
Liverpool Corporation. . 21 ) 465 8,895 | + 57| +15.552 101 95 Dec. 41,504,304 |108,906,472 11.705, 425 1'11 | 10°34| 5,000 6:8 
Liverpool Overhead Railway. 29 1,560 1.445 |+ 115 + 2.428%) 154 154 June 30 79,252 | 10,466,726 | 986, „1880 | 1°82 19-50 5,110 | —a 
Loudon County Council ........ 22 105 6.227 472.878 +65,648 17) 26 — | = | — 
Lowestoft Corporation 4 142 = INT ХА , 
Nelson Corporation " 4 5 — — — — — 
Newcastle- on-Tyne Corporation ji d 5,422 2,975 |+ 419 — 584 55 March 227 150,554 55,474,122 | 5,379,119 1:08 1095 4,175 
Portsmouth Corporation........ „ 28 ‚292 ,202 | + + 4,2 29 29 Sept. 50 47, 651 9,168 3'137 868,157 124 1377 | 1,643 -- 
Rochdale Corporation .......... n 32 11: 121 — }4 March 31, 5,416 925,231 127,456 1°38 | 10°27 — $6 
Rotherham Corporation "ETETETT T A 419 — ; = — == е Е — | — — 
Salford Corporation TE. 1,021 2,786 | +1,45 | +40,00 — — ; -— — — — — 
Sheffield Corporation .......... „ &| 4,259 — — — 534 464 Mar. 25g 216,709 | 56, 812, 019 | 4,926,083 0904 |10:428| 7,510 | 70 
Southampton Corporation ... . .. » 2 ie 99 - 1 1l , 51 35,874 | 9,084,522 | 782,814 094611455 3,760 | — 
Sunderland Corporation abe sa s 22 1,055 75 4 + 2,085 |1848 | 17:18 „ 51 59,930 | 13,987,121 | 1,270,957 103 |11'5 | 5,945 | 645 
W allasey Doo PD | + 105 |105 „ 310 31,473 | 5,685,182 654,742 | 1°30 | 11°55 | 5,595 | 7€ 
S proportion of ролы pdá vo tie Mise companies for term of une lease. 6 Train 
о er mile of single track. 6 Include rail e my an d including depreciation. CF g 1905 Á HAM gens dee 
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NOTES. 


University College, 


the promotion of higher scientific education and research. 
Incorporated Municipal Electrical Association. 


We are notified of а change of address of the secretary of 


In future all communications should 
be addressed to Mr. C. McArthur Butler, Staple-inn- 


the above association. 


buildings South, Holborn, London, W.C. 


The Nobel Prizes.—It is reported that M. Henri 
Becquerel, the discoverer of the rays associated with his 
name, will, with Madame Curie and her husband, share the 
Nobel prize in physics, and that Prof. Finsen, inventor of 


the light cure for lupus, will take the award in medicine. 


The awards have not yet been officially announced, but 
were to have been made last night at & meeting of the 
Scientific Academy in Stockholm. Each prize is of the 


value of £8,000. 


Standard Gauges.—A demand has arisen for the 
testing, for use in mechanical engineering, of standard 
gauges in the forms of external and internal cylindrical 
steel gauges, limit gauges based on the measure of the inch 


and the millimetre, and other forms of gauges, verniers, 
micrometer-callipers, etc., included in the measuring equip- 
ment of workshops. The Board of Trade announce that 
the Standards Department is equipped with means for test- 
ing such gauges, provided that they are of legal and recog- 
nised denominations. 

Radium Supply. — Prof. Himstedt, of Freiburg, is 
stated to have made an interesting discovery as to the 
probable supply of radium, which seems to show that ite 
existence is far more extensive than at present known. 
The professor's experiments are said to have proved that 
all products from water and petroleum wells yield a heavy 
specific gas, closely resembling and probably identical with 
the emanation of radium, whence he concludes that а very 
large number of bodies are imbued with the quality of 
emitting & kind of Becquerel rays. 

The Electro-Chemical Trade.—It is reported that 
the trade war between English, German, and American 
manufaeturers of bleaching powder, which has severely 
depressed the industry during the past 12 months, has 
been ended, & working agreement having been arranged. 
The effect of this is already evident, the price of bleaching 
powder having risen to from £4 to £5 per ton, as against 
anything from £2 upward. The companies which have 
suffered most severely from the war are the Electrolytic 
Alkali Company, Castner-Kellner Alkali Company, and the 
United Alkali Company. 

Electro-Harmonic Society.—The committee of this 
society have decided to make a change which they believe 
will be unanimously approved by the members—i.e, to hold 
the smoking concerts on Dec. 18 and March 25 in the 
King’s Hall of the Holborn Restaurant, instead of in the 
Crown Room as previously arranged. The concert fixed 
for Jan. 22 will, however, take place in the Crown Room 
owing to other arrangements having been made for the 
larger hall on that night. Seventy-eight new members 
have already been elected during this season, and the com- 
mittee anticipate that the change mentioned will result in 
a further accession to the membership of the society. 


Birmingham Local Section.—This section of the 
Institution of Electrical Engineers opened its winter session 
last week, when Mr. J. C. Vaudrey, until lately electrical engi- 
neer to the city of Birmingham, gave his inaugural address. 


London.—It is stated that an 
anonymous donor has, through Prof. Starling, presented 
£50,000 to University College, London, to be applied to 


In it a strong point was made of the advantage of having a 


common home for all the technical associations and scientific 
societies in the Midlands. On this subject we have written 
a good deal and Mr. Vaudrey has. taken the matter up for 
the Birmingham district with considerable vigour. In his 
address he pointed out the advantage of having a well: 
stocked technical library at the disposal of the members of 
all such associations, and also the benefit of à common 
organisation. We trust that the scheme proposed will be 
carried through, and that Mr. Vaudrey will now have time 
to give his personal support to the object in view, 


Electricity in the U.S. Navy.—The naval authorities 
in the United States are showing every desire to be abreaat 
of the times in replacing hand and mechanical operations 
by electrical methods on board ship. For some time the 
ventilation of most of the vessels in the American fleet has 
been carried out by electric fans, which have supplanted 
the old steam-driven fans, and a new departure is soon to 
be made with the adoption of electrically-operated water- 
tight doors. The particular type to-be adopted has not yet 
been approved, but experiments are in progress, and it is 
expected that a satisfactory equipment will be found before 


long. Further, the authorities have been investigating 


several types of electrical steering gear, one of which is to 
be adopted on board the “Nevada” as an experiment, 
This is quite a new application of electricity so far as 
warships are concerned, although we believe the British 
Admiralty has been experimenting recently with a certain 
type of electrical steering gear, with what resulte, however, 
is not known. 


Royal Institution.— We understand that Prof. L. C. 
Miall has been elected Fullerian Professor of Physiology 
at the above institution. The following are the lecture 
arrangements at the institution before Easter so far as they 
are of interest to the profession: three lectures on Elec- 
trical Methods of Measuring Temperaure,” by Prof. Н. L. 
Callendar, and six lectures by the Right Hon. Lord Rayleigh | 
on "Physics." During the season 1904 the lectures on 
Tuesdays and Thursdays will be delivered at five o'clock 
and the Saturday lectures at three o'clock. The Friday 
evening meetings will begin on Jan. 15, when a discourse 
will be delivered by the Right Hon. Lord Rayleigh on 
“ Shadows.” Succeeding discourses will probably be given 
by the Rev. Walter Sidgreaves, Mr. D. G. Hogarth, Mr. 
Н. Brereton Baker, Mr. Alexander Siemens, Prof. W. 
Stirling, Prof. F. T. Trouton, Prof. Dewar, and other 
gentlemen. Dr. Andrew Carnegie, Mr. J. S. Curgenven, 
Dr. J. Emerson Reynolds, and Mr. К. Wissmann have been 
elected members of the institution. 


Electric Lighting of Trains.—On the Western 
Australian Government railways the electric light has 
been employed for illuminating the carriages for some 
two or three years with satisfactory resulte all round. 
The system is gradually being extended to all the rolling- 
stock, and, as a consequence, the annual cost of upkeep is 
decreasing proportionately. The report of the Acting- 
General Manager of Railways of West Australia for last 
year shows that altogether some 70 carriages have been 
equipped with the electric light, and on the average 
474 were maintained for the full 12 months. The cost of 
upkeep is stated to be £892. Өз. per annum, an average of 
£18. 16s. per саг, as compared with £20. 128. per car in 


‚| the preceding year. The reduction would appear to be 


consequent upon the larger number of carriages in use than 
in the previous year, when an average of only 26 carriages 
was maintained. There seems to be some little difference 
of opinion as to whether a comparatively inexperienced 
person, or ordinary mechanic, is or ia not capable of satis- 


&70 


factorily attending the electric light. Enquiries, however, 
are to be made as to the practice where the light is in use 
elsewhere, which will no doubt settle the question. 

Glasgow Corporation  Telephones.—The  com- 
mittee of the Glasgow Corporation which is responsible 
for the municipal telephone undertaking in that city, is 
taking a right and proper course in regard to the 
undisguised hostility which is entertained in certain 
quarters against the municipal system, as exemplified in 
the articles condemnatory of the accounts which have 
appeared in certain electrieal and engineering journals. 
Reprints of these, together with pamphlets, have been 
extensively circulated in Glasgow by anonymous agencies. 
The matter was before the committee at their last 
meeting, and, after consulting with their auditors, 
the committee decided to take no action, adopting 
the view that the accounts, having been drawn up in 
the form recommended by an eminent and indepen- 
dent firm of auditors (who certified them as correct, and 
after reading the articles in question had no amendments 
to suggest) and having been adopted, after careful con- 
sideration, successively by the Sub-Committee on Finance, 
the Telephone Committee, and the Town Council, call for 
no defence “against articles written in such obvious ignorance 
of the conditions which prevail in Glasgow, and with such 
apparent bias and purpose.” 

Telephones in Liverpool.—At the last meeting of 
the Liverpool Engineering Society Mr. C. J. Hidden read 
а paper on the development of the telephone in recent 
years. He described in detail improvements that have 
been made in the course of changing over old installations 
from the single-wire and earth system to the all-metal 
circuits with two insulated conductors to each subscriber. 
In the course of his paper he referred particularly to the 
work in Liverpool, where an extensive system of under- 
ground cables is being installed. The existing switchboards 
have also had to be altered to meet the large number of 
subscribers who have to be dealt with. The new exchange 
for the centre of the town has been laid out to accommo- 
date 10,000 subscribers, and is complete with every modern 
accessory. The new multiple boards are so arranged that 
they can be conveniently converted in time to come to the 
central battery system with but slight alteration. The 
precautions against fire were described in detail, and the 
importance of this feature was emphasised. Owing to the 
inflammable nature of the bulk of the material used in 
telephone exchanges, the need for such precautions is 
imperative. In the course of the discussion the advantages 
of subways for the cables instead of conduits was taken up, 
but, as the author pointed out, the difficulty and cost of 
constructing these subways in Liverpool would be very 
great. 

The Late Sir Frederick Bramwell.—Sympathetic 
tributes were paid to the memory of the late Sir Frederick 
Bramwell at a general monthly meeting of the Royal Institu- 
tionon Monday. The Dukeof Northumberland (the president) 
was not able to be present, but he sent a letter expressing 
his deep sense of the loss the institution had sustained in 
the death of “ our respected and valued friend." His Grace 
continued: His great talents and high professional reputa- 
tion are known to all the world—the deep interest he 
always displayed in the work of the Royal Institution, and 
the conspicuous services he rendered it, cannot, I think, 
. fail to be within the cognisance of every member. But it 
is only those who have taken part as his colleagues in the 
management, and who have had the privilege of enjoying 
his personal friendship, who can be fully aware of his genial 
kindliness, his wise counsels, and his indefatigable energy.” 
The resolution, which was unanimously passed by the 


— 


pool. 
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moeting, after placing on record the loss to the institution 


by the death of the deceased baronet, states that his 
personality and the signal services ho rendered to the 
institution by his unvarying devotion to and deep interest 
in its welfare, and in the advancement of experimental 


research for 27 years as manager, honorary secretary, and 


vice-president, will be long remembered. The managers 


desire to offer Lady Bramwell and her family the expres- 
sion of the most sincere sympathy with them in their 
bereavement.” | 


Telegraphic Communication with the North.— 


The Association of Chambers of Commerce, which has been 
chiefly instrumental in urging the Post Office to lay a com- 
plete system of underground telegraph cables to the North 
of England, has succeeded in eliciting some important 
information from Lord Stanley as to the progress which 
the work is making. The present state of the scheme 
may be concisely stated thus: The temporary wires in the 
pipes between Birmingham and Warrington are being 


replaced by а permanent cable. Seventy miles of this cable 
have been drawn in, and when the remaining 12 miles are 


drawn in there will be a permanent underground system 


between London and Birmingham, Manchester and Liver- 
There are already underground wires between 
Warrington and Manchester and Liverpool. The laying of 
the pipes north of Warrington to Carlisle has been finished, 
and temporary wires have been drawn in as far as Wigan, 


and will be continued to Preston. A permanent cable to 


Carlisle will be provided later. In Scotland it has not been 
possible at present to undertake more than one section of 
this work. That section is over the Beattock incline, where 


the overhead wires are much exposed and the pipework is 


completed. Pipes are also being laid north-eastward from 
Manchester to Leeds, and temporary wires will be pro- 
vided, to be replaced later on by a permanent cable. It is 
satisfactory to learn that this work will be completed before 
the end of the financial year. 

Proposed Electrical Post.—Interest in Count 
Taeggi Piscicelli’s proposal to establish a system of elec- 
trical post transmission at 250 miles an hour, is revived by 
the announcement that a syndicate has been formed to put 
the invention to а practical test in Italy. Only one-third 
of the total capital of £150,000 is proposed to be raised in 
this country and the other two-thirds in Italy and France. 
The avowed object of the syndicate is '* to demonstrate the 
invention on à practical scale," but however interested the 
public may be in such a scheme, we doubt if their interest 
will earry them to the length of putting their money into & 
concern which is admittedly formed to experiment without 
much prospect of profitable business in the near future. 
Count Piscicelli's idea is to erect aerial wires along which 
aluminium boxes containing the mails would be transmitted 
by electrical propulsion at a speed of something like 250 
miles an hour. This main system would be supple 
mented by local systems serving the towns en route, 
and the invention involves the installation of costly auto- 
matic and other apparatus. The initial expenditure on 
such a system would thus be very great, and it might or 
might not prove to be of practical advantage. If the 
syndicate should progress so far as to erect an experimental 
line, we shall watch the resulte with the deepest interest. 
Apparently the inventor was not able to convince the 
Postmaster-General of the feasibility of his system, as it 
will be remembered the original proposal was to carry out 
the first experiments in this country. 

German Electrical Depression.—The stagnation 
under which the electrical industry in Germany has been 
labouring for the past two years or so forms the subject of 
a brochure which has been issued by Dr. Bürner, of the 
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Association for Guarding the Interests of German Electro- 
technics. This expert estimates that in 1900 there was 
about £119,000,000 invested in electrical works in Germany, 
and he attributes the severe crisis which the industry has 
undergone, and from which it is still suffering, to various 
causes. First and foremost, he says, the electrical com- 
panies, instead of confining their activity tu manufacturing, 
engaged in promoting ventures and obtaining concessions, 
and in building electric roads, lighting plants, ete., in 
the towns and rural districts, which should have been left 
to the municipalities, financial promoters, and private com- 
panies. Further, a great mistake was committed in erect- 
ing and conducting branch electrical factories in foreign 
countries, which caused numerous competitors to spring up 
in those countries, and led other German companies to 
enter the foreign business, thereby producing a sharp 
struggle to obtain profitable orders. As a third error, 
Dr. Biirner names the practice inaugurated by the 
electrical concerns of establishing installation shops in all 
the cities and large towns of Germany, instead of leaving 
that part of the business to the rosident plumbers and 
installation firms. Dr. Biirner does not favour the plan of 
uniting the German electrical companies in one common 
concern, but urges the formation of syndicates to regulate 
and protect prices and limit production where such is profit- 
able. His main recommendation to the industry, however, 
is to endeavour to extend and increase the export trade. 
New Books.— Fowlers Electrical Engineer’s Year- 
Book and Directory, 1904” (The Scientific Publishing 
Company, Manchester ; 1s. 6d.). The ever-widening field 
of electrical engineering has been responsible for many 
amendments and additions that have been made in this 
popular little handbook. For instance, the revised general 
rules for wiring issued by the Institution appear in 
this edition, and some valuable tables of data have 
been interpolated with a view to enriching the text, which 
in many parts has been largely rewritten, as, for example, 
in the case of the sections on measuring instruments, electric 
distribution, meters, апа dynamos; while some interesting 
new matter on polyphase transmission and induction motors 
has been included. A valuable feature of the book is the 
data relating to station plant, equipment, and staff which 
are given of over 500 installations in the country.—“ Trans- 
actions of the American Electro-Chemical Society” (The 
American Electro-Chemical Society, Philadelphia), vol. iv. 
A large number of valuable papers are reprinted in this 
issue, together in some cases with the discussions at the 
meetings at which they were presented. Among the papers 
we notice the following: Note on Some Theoretical Con- 
siderations in the Construction of Resistance Furnaces," by 
Mr. FitzGerald ; * Advances in Electro-Metallurgy of Iron 
Production,” by Mr. Ruthenberg; “ А New Type of Elec- 
trolytic Cell,” by Mr. Salom; “ The Electrolysis of Water,” 
by Messrs. Richards and Laudis; and The Thermo- 
Chemistry of the Theory of Electrolytic Dissociation,” by 
Mr. Richards.—“ Electric Traction, by Mr. J. H. Rider. 
(Messrs. Whittaker and Co.; 10s. 6d.). This book, to which 
we referred last week, has now been published. It is 
described as a practical handbook on the application of 
electricity as a locomotive power. We hope to notice the 
work more extensively in a subsequent issue.—" The Daily 
Mail’ Year Book for 1904,” edited by Mr. Percy L. Parker 
(The Amalgamated Press, Limited, London ; 1s. 6d.). 
Electricity for Rangoon.—The introduction of elec- 
tricity in Indian cities has led to mach local controversy 
and adverse criticism of the methods employed by muni- 
cipal authorities in that portion of the Empire. Just now 


there is a stiff fight proceeding over the tendering for the 


electric lighting and tramway concession in the city of 


Rangoon, and our contemporary, the Indian and Eastern 
Engineer, throws an interesting light on the way the city 
authorities are going about the scheme. From our con- 
temporary’s remarks, it would seem as if the one object 
the municipality has in view is to put as many restrictions 
as possible on the concessionaires in carrying out the work. 
Thus, the tenderers have been forced to agree to pay a minimum 
tramway track rent of Rs 3,000 per mile of double and 
Rs.2,000 per mile of single track per annum, which is held 
to be an excessive amount when compared with other Indian 
cities. For instance, in Calcutta, where there is a greater 
track mileage, much greater scope for expansion, and a 
traffic far superior to any that can be hoped for in 
Rangoon, the total track rent is only Rs.30,000 per 
annum, whereas in the present case, the total rent, based 
on the above figures would amount to Rs.36,000. The 
electric tramway in Colombo pays only Rs.800 per annum 
per mile of track up to eight miles, and above that Rs.500 
per mile. The greatest trouble, however, appears to be in 
the matter of tenders. Our contemporary atates that a 
Calcutta firm should have been awarded the concession on 
the original tenders, but fresh tenders were called for on 
the plea that no proper comparison could be made of the 
four tenders which were received. If anyone is to blame 
for this, it is held to be the municipality itself, since the 
tenders were based on its own tender form. The one 
satisfactory feature about the whole scheme would seem 
to be in regard to the plans for lighting the city. These 
are admitted to be generous and well conceived, although 
some exception might perhaps be taken to the method of 
installation, which leaves little provision for future 
extensions. | 


Mechanical Stokers.—At the meeting of the Society 
of Engineers held on Nov. 30, Mr. Albert Gay, the elec- 
trical engineer of Islington, read a paper on the use of 
mechanical stokers in electricity generating stations. The 
paper is commenced with a table which gives approxi 
mately the detailed losses in British thermal units from the 
coal fed into the boiler down to the electricity delivered 
to the lamps in consumers’ premises. These approximate 
figures show that only 7:27 per cent. of the British thermal 
units in good coal are actually developed in the lamps. 
The largest losses are in the gases passed up the chimney 
and in the engine exhaust. Mr. Gay, like a number of 
other writers on the subject, takes the absolute efficienoy of 
the engine into his calculations instead of the practical 
efficiency. Iu other words, he compares his steam-engine 
with а heat engine able to work down to absolute zero. А 
description is given of s large number of mechanical stokere, 
and then follow figures of tests. The first table of these 
deals with the underfeed stoker which has been experi- 
mented with at the Islington station. The comparisons 
between this and hand firing are not so valuable as 
they would otherwise be, because during the trial of the 
mechanical stoker the boiler was not forced in any way. 
In fact, the output in steam from the hand-fired boiler in 
nine hours was approximately the same as that from the 
mechanically-stoked boiler in 16 hours. The author con- 
cludes that the average evaporation with mechanical 
stokers is somewhere between 910. and 10lb. of water per 
pound of coal. He, however, gives records where these 
figures were considerably exceeded. Perhaps the most 
interesting part of the paper is the end, in which replies 
received from a large number of central stations in London 
on the question of mechanical stoking are given. The 
conclusion from these is that in London it pays to use the 
best coal, and in several cases hand firing has been found 
more economical and less liable because of smoke trouble 
than mechanical stoking. As the author puts it, & large 


872 THE ELECTRICAL ENGINEER, DECEMBER 11, 1908. 


proportion of the cost of fuel in London is made up of 
carriage, and hence it pays to carry a high-class fuel rather 
than a low-grade coal. 

Electric Transmitting Mechanism for Auto- 
mobiles.—In many forms of automobiles a considerable 
disadvantage is the use of the intermediate gearing which 
is necessary to transmit the movement from the motor in 
front of the car to the differential, which is generally 
placed on the rear axle. To give the different changes of 
speed a number of sets of gears is necessary, thus involv- 
ing much loss of energy in the transmission, as well as 
increasing the mechanical shocks of the car. A device 
which is designed to overcome this disadvantage, and give 
an easy running, has been recently brought out in Paris, 
and is stated to have worked very successfully. The 
transmission is carried out by an electric device, which 
will be understood from the following abstract of an 
article illustrating the invention, published in the Western 
Electrician. The shaft of the petrol motor has its flywheel 
formed by the field magnets of a dynamo. The armature 
of this dynamo is fixed on a shaft carried in bearings which 
passes to the rear. A second dynamo has its tield fixed 
and independent, while its armature is carried on the main 
shaft. Tothe end of the shaft is fixed the bevel gear, 
which engages with one or the other of the bevel gears of 
the differential which is mounted on the rear axle of the 
car. The two machines are coupled together and excited in 
series, the field of the second machine being shunted by a 
rheostat of 12 points. When the rheostat is short-circuited 
the first machine acts as a simple coupler, and a very small 
slip between its field armature suffices to obtain the current 
which corresponds to the normal couple of the petrol motor. 
This position represents the maximum speed of the car. 
If the resistance of the rheostat is increased, the field 
current is increased in the second machine. The counter 
E.M.F. which is thus given makes it necessary, for an 
equal current, to obtain а greater slip in the first machine. 
The speed of the car therefore diminishes and the effort 
increases, since to the normal couple of the petrol motor is 
added the couple of the second machine, the latter being 
proportional to the field strength, and can, therefore, be 
varied as desired by the action of the rheostat, which acts 
thus as a speed controller. Another set of connections 
gives an electric braking action by reversing the rate of the 
two machines. The speed reversal, however, cannot be 
obtained electrically, but is brought about mechanically by 
shifting the bevel gear to one side or the other of the 
differential. In general, the principle of the above arrange- 
ment is similar to that used on the single motor carriages 
on the North-Western Railway. 

Fog and Electricity.— Following up his lecture 
before the Physical Society in London, Sir Oliver Lodge 
has explained to the members of the Scientific Society of 
the Birmingham and Midland Institute his. suggestions for 
the dispersal of fog by means of electricity. He showed 
that an alternating current would not give the effect 
required in order that the particles of fog might cohere, 
but that an unidirectional discharge was wanted. On the 
other hand, alternating current had the advantage that 
exceedingly high potentials could be obtained. Не, 
therefore, suggested that while alternating currents 
might be generated for tbe purpose, a mercury inter- 
rupter could afterwards be used in order to damp 
down tae oscillations in one direction. The Cooper- 
Hewitt lamp evidently prompted the idea, and it will 
be interesting to see how far experiments on the lines 
laid down by Sir Oliver Lodge will be successful on a large 
scale. He has this week added to his previous information 
on the subject in a letter addressed to Mr. J. W. Bradley, 


constitution of the body in question. 


— 


M. I. Mech. E., who had written suggesting that it might be 
possible to devise an arrangement to be fitted to street are 
lamps во that electricity could be discharged at a large 
number of points and in situations likely to be productive 
of most benefit. Sir Oliver commends the suggestion as 
practical, and proceeds: “The difficulty is the insulation. 
If that could be guaranteed, the matter would be com- 
paratively easy ; but the potential is extremely high, say 
100,000 volts. The quantity is next to nothing and very 
little power is sufficient if only one could avoid leakage.” 
Describing the Liverpool experiment, he says: “I was 
using a potential higher than 100,000 volts; one could 
take sparks 4in. long. But а good deal smaller voltage 
would do if there are walls or other earthed surfaces in 
the neighbourhood. For a lofty isolated mast the potential 
must be higher in order to secure adequate discharge. My 
view, of course, is that a town fog ought not to be pro- 
duced ; that it is very extravagant of a community to go 
to the double expense, first of producing a fog by incom- 
plete combustion, and next of coping with it. But inasmuch 
as combustion reform will take some time, and meanwhile 
fogs are a nuisance, it is quite possible that something 
temporary ought to be done even inatown. Fogs at sea 
and at harbours come in a different category, and it is quite 
appropriate to attempt to deal with them. There is, how- 
ever, no more difficulty in dealing with one than with 
another, and, in fact, the thicker the fog the more easily it 
is to deal with, if only adequate arrangements are made for 
the genuine supply of electricity into the air.” 


The Carbon Vaporised in Incandescent Lamps. 
Incandescent lamp filaments, as is known, are mostly of 
amorphous carbon as obtained by calcination of a vegetable 
thread. This, on being brought to a white heat in the 
vacuum by the electric current, will yield а trace of carbon 
vapour, the condensation of which on the walls of the bulb 
in most cases results in the latter becoming lined with a 
brown coating, producing а gradual darkening of the lamp. 
In a paper read before the French Academy of Sciences 
Prof. Berthelot examines the state of this vaporised carbon 
at the lowest possible temperatures, comparing it with 
the well-known allotropic modifications of carbon—namely, 
diamond, graphite, amorphous carbon, The main results 
of this investigation are as follows: Carbon exhibits an 
appreciable vapour tension at a temperature not exceeding 
1,500deg. C., this tension being so low as to require several 
hundreds of hours to produce some milligrammes of con- 
densed carbon even in the nearly absolute vacuum of 
electric lamps. On the other hand, the carbon thus 
vaporised at the lowest possible temperatures ie, under 
Prof. Berthelot's experimental conditions, amorphous 
carbon without any addition of graphite or diamond, 
The temperature at which a vapour tension of carbon 
may be noted proves thus about 2,000deg. below the 
boiling temperature, which, according to Prof. Violle, is 
ó,600deg. This interval is very much larger than 
the interval of temperatures, during which most of the 
remaining bodies exhibit an appreciable vapour tension. 
This tension, however, in the case of carbon, does not, in 
Berthelot’s opinion, correspond with a simple vaporisation 
occurring without any intimate change in the chemical 
Although repre- 
senting the same chemical element, carbon assumes in the 
solid state a multitude of different conditions exhibiting 
rather different physical and chemical properties. There 
seems to be a series of progressive condensation, the limits 
of which would correspond to the different modifications 
of carbon. According to ordinary analogies, the physical 
properties of compound bodies susceptible of being 
formed directly are related to those of their componente, 
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-but they are more or less modified on account of the 
energy loss undergone in virtue of this direct combination. 
The combination of hydrogen, boiling at —252deg., and 
that of oxygen, boiling at -182deg. C., will thus 
give water, which boils at +100deg, The internal force 
maintaining at the gaseous state the free molecules 
of hydrogen and oxygen has thus decreased to an 
enormous extent, as corresponding with the 59,000 calories 
lost at the instant of their combination with the forma- 
tion of a molecule of gaseous water. The same seems 
to be true of carbon in its combinations with hydrogen. 
The real existence of this element in a true gaseous 
state, no matter what the origin, is shown by spectral 
analysis, both in the electric arc and in the sparks, through 
its oxides, hydrides, etc., as well as in the flames produced 
by the combustion of these different compounds. 


Recent Developments in Gas- Engines.— The 
members of the Junior Institution of Engineers held a 
meeting at the Westminster Palace Hotel, on Friday, to 
hear a paper read by Prof. D. S. Capper on “ Recent 
Developments in the Construction and Working of Gas- 
Engines." After а short reference to the Otto gas-engine, 
the author showed that the efforts of experimenters have 
been chiefly directed either to the improvement of the Otto 
cycle, or to endeavouring to replace the Otto cycle by one 
which shall give greater efficiency and easier regulation. 
A third direction in which developments have been made 
is the cheapening of fuel by the introduction of producer 
gas and use of blast-furnace gas. The author then 
described the modifications in the Otto cycle engine intro 
duced by various makers, resulting in the consumption of 
coal gas being reduced, the inequality of the crank effort 
being partly overcome and the speed being kept constant 
to about 1 per cent. by automatic governing. Probably 
the largest engines on the Otto cycle hitherto constructed 
have been made by the Société Cockerill, of Seraing. 
Engines with two. tandem cylinders, 5lin. in diameter, 
have been made by this firm and develop 2,500 i. h. p. 
Among earlier attempts to replace the Otto engine 
was that made by Mr. Dugald Clerk, who removed 
the suction and compression strokes to a separate 
pump cylinder. Although this engine did not super- 
sede the Otto, it has been reintroduced, with modifica- 
tions, as a double-acting engine by Messrs. Korting, and 
is now being manufactured in sizes up to 1,000 h.p. and 
over. Another departure from the Otto principle is the 
engine made by the Diesel Company, which closely follows 
the Carnot cycle, and if this can be successfully applied to 
gas-engines of large size, constant pressure ignition in a gas- 
engine will be an accomplished fact. The engine recently 
invented by Messrs. Vogt and Hecklinghausen was designed 
to overcome the difficulty of cooling with the thicker cast. 
ings rendered necessary by the increased explosion pressures, 
and promises to give striking results. By recent improvements 
in construction the gas-engine has been brought to a position 
in which in economy it surpasses the steam- engine, and in 
regularity of running, steadiness, size, and handiness for given 
power it approaches very closely and promises to surpass 
the steam-engine also. Compound gas-engines have been 
tried by Messrs. Crossley and by other makers, but although 
these have been successfully worked, the gain has not been 
commensurate with the added cost, and they have therefore 
not been adopted as a commercially possible type. If the 
reciprocating engine were to give place to a rotary turbine 
thero is little doubt that its future would bid fair to equal, 
and probably to surpass, the steam-engine for universal 
application. Many experimenters are working onthe problem 
of a gas-turbine, and it is rumoured that a solution has been 
found, The place the reciprocating gas-engine has already 


working. 


won is proved by the significant fact that even firms which 
have created the demand and met the supply for high-speed 
steam electric generators are almost without exception 
experimenting with gas-engines, as the coming thing which 
will supply the second, if not the first, string to their bow. 
The meeting closed with the announcement of a visit on 
Dec. 19 to the electricity works of the Walthamstow Urban 
District Council, which are operated by gas-engines. 


Electrical Development in Cornwall —We briefly 
referred last week to an electric tramway line which has 
been laid down in one of the mining districts of Cornwall 
for the carriage of iron ore, and we are now able to give 
some interesting particulars of the aystem, which is probably 
the first of its kind in this country. It has been carried out in 
connection with the rocently constructed Camborne and 
Redruth electric tramway, and the Urban Electric Supply 
Company have contracted to carry all the ore from East Pool 
and Wheal Agar to the stamps at Tolvaddon, the distance 
being about 14 miles. An average traffic of about 200 tons 
of ore a day has been provided for. The ore is first 
carried from the mines over about half a mile of the Cam- 
borne and Redruth tramway permanent way, branching off 
at the power station at Carn Brea. A light railway has been 
laid down on private property, crossing two main roads to the 
stamps. In the construction of this line it was necessary 
to build a bridge over the gasworks road, and a large 
amount of levelling had to be done; a trestle bridge was 
also found necessary from the second to the third stamps, 
owing to the difficulty of getting ourves of a reasonable 
radius in such a cramped area. This special work in con- 
junction with the permanent way produced many difficulties 
for shunting of trucks and locomotives owing to the limited 
space at disposal. Locomotives are used for drawing the 
freight cars. They were supplied by Messrs, Milnes 
and Co., and the electrical equipment, including the motors 
and controllers, by the British Thomson-Houston Company. 
Each locomotive is equipped with two 25-h.p. motors of the 
firm's K-60 type. The rolling stock consists of 14 side- 
tipping steel trucks—eight carrying 2} tons per truck, and 
six three tons per truck. These trucks are provided 
with powerful brakes on all four wheels, and а train 
will consist of thres trucks and locomotive. The 
construction of the line, etc, was carried out for 
Messrs. Edmundson's Electricity Corporation, Limited, 
by the resident engineer and manager, Mr. F. S. Hanning. 
Incidentally we are able to give particulars of the works, 
which have been completed under the Camborne, Redruth, 
and [logan lighting orders and the Camborne and Red- 
ruth tramway order. The entire installation of both the 
lighting and tramway system was carried out direct without 
contractors, with the exception of Messrs. Callender’s Cable 
and Construction Company, who laid the cables to the 
instructions of the resident engineer, and of which over 
100 miles have been put down in mains and network. The 
present position of the undertaking may be stated thus: 
the equivalent number of 8-c.p. lamps connected is 6,000 ; 
number of motors, 17, representing about 200 b.h.p.; 
number of tramway motors, 10, equal to 500 b.h.p., making 
the grand total equivalent to 25,000 8-c.p. lamps. Such a 
result for 12 months' working may well be considered as 
excellent when compared with some of the large industrial 
towns in the kingdom. For instance, Rochdale, with a 
similar combined system, with a population of 83,000, has 
only an equivalent of 18,000 8-c.p. lamps after three years’ 
We understand that the company have arranged 
with the Post Office to have letter-boxes affixed to the care, 
the mails to be collected hourly at both Camborne and Red- 
ruth, thus imitating the example set by some of the northe 
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to cranes, hoists, etc., and have specialised in this depart- 


nS Pe ment with а degree of success which may be justly 
described as phenomenal. From a small beginning е 


II.—Messrs. Royce, Limited, Trafford Park, Satablishiment at Hulme increased noni: i-occapl 
Manchester, Works. full extent of the land available, and then recourse was 


As was the case in the first article of this series, we have | had to a site which offers greater facilities. This site 
here to deal with extension works erected at a distance | is situated in Trafford Park, Manchester, directly opposite 


— — eee 


Main Bay of Machine Shop, looking towards Side Bays, Messrs. Royce Limited, Trafford Park Works, 
from the original site. Messrs. Royce, Limited, established | Messrs. Glover's cable works. It is three acres in area, 
their head works at Hulme, Manchester, in 1884, and soon | and by virtue of position enjoys all the advantages due 
to the elaborate system of railways designed to serve the 


ined a local reputation for their dynamos and motors. 
Bu several works on the Trafford Park Estate, besides those 


ut from local circles the good repute of the firm's manu- 
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к, 2. _ Girls’ Бау. Tratford Park Works. 
Perhaps it | advantages incidental to the supply of power at the chea 
rate of 14d. per unit provided by the Estate Company, an 
to its close proximity both to the Manchester Ship Canal 


docks and the Bridgewater Canal. 
It is the principal object of this article to describe the 


- 


factures has now spread even to the Colonies. 
is with electric cranes and hoists that the name of “ Royce” 
is more generally associated. Indeed, the firm claim to be 
pioneers in the particular branch of electrical апа mechanical 
engineering dealing with the application of electrical energy 
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branch works which Messrs. Royce, Limited, have erected 
apor this site. In regard to what may be looked upon as 

e first instalment of these works the firm would not seem 
to have erred on the side of excess, but rather to have 
adopted a policy of moderation, while at the ваше time 
making ample provision for future developments. In the 
normal course of things this branch will at some date 


Roughly speaking, the new works consist of two build- 
ings—one containing the machine shop, with auxiliary 
bays, stores, offices, etc., and the other being a foundry. 
The main bay of the machine shop—a view of which 18 
shown in Fig. 1—measures 160ft. long by 40ft. span. It 
is here where the various operations, including heavy 
machining, fitting, erecting, and testing incidental to the 


Fia. 3.—Armature- Winding Bay, Trafford Park Works. 


not far distant exceed the present head establishment in 


size and importance. Indeed, from the electrical point of 
view, it may be said to already surpass the older establish- 
ment in the latter respect, since the bulk of the electrical 


— À—— áÀ 


work formerly carried on at Hulme has been transferred 
to the branch, the Hulme establishment now confining its 
attention more to structural parts for cranes, and to the 
manufacture of controllers, arc lamps, and the various 
small electrical accessories specialised by Messrs. Royce. 


Kia. 4. Corner of Bay devoted to Automatic and Semi-Automatic Tools, Tratford Park Works, I 


manufacture of the firm's standard type dynamos and 
motors, are done. To the right of this bay and 
at right angles to the same are ranged six other bays, 
each having a floor area of 60ft. by 18ft. Sin. The first 
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of these smaller bays (Fig. 2) may be termed the girle’ bay, 
for here woman labour is employed in winding light magnet 
coils on metal bobbins, and in making cotton-covered wire 
adapt itself to the shape of formers in its process of evolu- 
tion towards the finished armature coil state. In the 
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same department the smaller sizes of armatures are wound, 
the girl operatives being particularly adept at this class 
of work. The next bay (Fig. 3) is devoted to the winding 
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Fic, 6. —View of 72 Boring Mill, showing Electrical Drive, Trafford Park Works. 


of the heavier armatures and field coils, requiring man 
labour, and abutting on this is a bay in which small 
machines are erected, commutators built up, and light 


—— oe 


fittings constructed. The fourth bay in the order of 
succession here observed is equipped with medium weight 
turning lathes, drills, and heavy semi-automatic tools, 
while the fifth bay has been set apart for the miling 
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FIG. 6.— View of Large Lathe, showing Electrical Drive, Trafford Park Works. 


of armature cores, general milling work, and hack saws, 
etc. The sixth and last bay of this range—a corner 
of which is shown in Fig. 4—contains automatic and semi- 
automatic machines of divers descriptions and sizes for the 
manufacture in bulk of small duplicate parte, such as screws 
and bolts, and the turning of armature shafts, etc. The 
offices are located in the front of the building, the stores 
adjoining the girls’ bay, while the foundry is a detached 
building situated in the rear of the machine shop. Of the 
buildings themselves there is little to be said, except that 
iron enters largely into their construction instead of heavy 
masonry. А notable example of this is seen in the main 
machine bay, a feature of which is the independent support 
given to the powerful overhead travelling crane which 
serves it. The excellent lighting of the shops by day 
also impressed us. But it is principally in the 
direction of equipment that our interest gravitates 
when new works come under review. In the present 
case we were prepossessed of the knowledge that 
Messrs. Royce had long specialised in the application 
of electrical drives to machine tools—hence journeyed to 
Trafford Park with expectations high. Nor were we, in 
fact, disappointed, but, on the contrary, found works set 
out to illustrate the advantages peculiar to the electric 
motor for driving machinery of all classes used in the 
engineering trades. Several of the drives employed call 
for something more than passing notice. To this category 
belongs that applied to the planing machine, shown on the 
left in Fig. 1. This machine is capable of taking work 
aft. by Aft. by 16ft., and is electrically driven by means 
of a motor fixed on the wall face and coupled up to a 
short length of shaft, which in turn carries the necessary 
driving pulley and flywheel. The length of drive allowed 
varies, of course, with the nature of the work and with 
the power to be transmittcd. In this particular case the 
length is necessarily considerable. Another interesting 
drive is applied to the 72in. boring mill shown 
in Fig. 5. The motor, it will be observed, is carried 
from the wall on a bracket support, and has mounted 
on its shaft a rawhide pinion, which gears into a spur 
wheel mounted on the same shaft as the cone driving 
pulleys. In conjunction with this motor is used an automatic 
reversing switch, which allows the mill to be run in either 
direction. This switch is controlled by means of two ropes, 


which are brought from the switch over grooved pulleys to 
the side of the man operating the machine. If needed, 
these controlling ropes can be carried along the machine 
во that the operator can start, stop, or reverse the motor 
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driving his machine tool from any point on the machine. 
Similarly driven and controlled is the large lathe shown in 
Fig. 6. The special arrangement of the controlling gear is 
seen to better advantage in this illustration. Another and 
perhaps a greater novelty in the way of drives is that 
illustrated in Fig. 7. This drive is transmitted from a 
motor carried at the top of a latticed girder mast to 
a hack saw below, the driving shaft being geared to 
the motor, and fixed underneath the same as shown. 
. Numerous other special drives are included. Indeed, 
the works might almost be regarded as ап exhibi- 
tion in this respect—a circumstance which does but 
emphasise the fact that the application of electrical drives 
has been constituted a special study by Messrs. Royce. 
The main bay of the machine shop is served by a Royce” 
three - motor overhead travelling crane, having a lifting 
capacity of 10 tons, while side bays 2, 3, and 4 are each 
provided with an overhead hand-driven travelling crane 
capable of lifting one ton, communicating with a narrow- 
gauge railway which extends from end to end of the works. 


Fic. 7.—View f Motor mounted on Iron Mast, Trafford Park Works. 


Most of the automatic tools comprised in the equipment 
of the works are by Messrs. Alfred Herbert, Limited, 
Coventry, а noteworthy exception being in the case of the 
smaller automatic tools, which were designed and made by 
Messrs. Royce themselves. The method observed in the 
arrangement of the machine tools generally is such as to 
facilitate the evolution of the different parts used in the 
construction of the firm's manufactures from their embryo 
to their finished state. Та other words, the amount of 
handling required during the progression of the different 
parts towards the stores or erecting branch, and so on to 
the testing and packing departments, is reduced to a 
minimum. .  - ; 

But before proceeding with the question of the works 
organisation a little further reference may be made to the 
foundry. This is conveniently placed in the rear of the 
machine shop, from which it is, however, quite detached. 
It is contained within a building measuring 80ft. by 40ft., 
and has been designed for an output of about four tons of 
castings per day. The equipment includes a Royce three- 
motor overhead travelling crane having a lifting capacity 
of 10 tons. The cupola which serves the foundry with its 


requirements of molten metal is provided with a blower 
driven by an electric motor. This motor is connected to a 
switch combining a variable - speed arrangement, whereby 
any desired blast can be obtained. An electric hoist, which 
incidentally serves to illustrate another of Messrs. Royce's 
specialities, is used to raise the iron and other materials 
required to feed the cupola. Contrary to the practice of 
many dynamo builders, Messrs. Royce make all the iron 
castings used in the machines which they turn out. 

These works have been designed and equip for the 
manufaeture to stock of all the parts used in the con- 
struction of the firm's standard sizes of open, ventilated, ' 
and enclosed types of dynamos and motors on the most 
economical lines. It may be explained here that their 


Standard four and six pole enclosed and ventilated type 


machines range in output up to 75 b. h. p. as motors and 
to 50 kw. as generators. For larger outputs, open-ty pe 
machines with six or more poles are supplied. Ав a general 
rule, machines of the sizes mostly in demand, ranging from 


> n "a 
9 


Ф ^ 

A cue, — 
VM 3 - а. 

и 4 — 


С і 
i r D Р 
f 

{ 

| 


y 


* 
Fo 


— MÀ * 
К v 


„„ 


* 
еъ 


MEE" gm 


Ж 


м. м. "m Pa 
А 7 ` 
N 5 "x , ы . 
` " Г 
Р. ES ч à F^» "РЕ Мо" 
F _ “ел E В y 
X mw 
V% 1 i ee |. . 


ee, 


Е 
^ 
"— 


FIG. 8. — Tramway Type Controller for Crane Work, Trafford Park Works. 


5 b. h. p. to 40 b. h. p., can be рр їп а finished state from 
stock, but in regard to the larger sizes the constituent 
parts only are made to stock, these being drawn upon as 
required to execute orders. The great feature, then, of. 
the works organisation consists in that the machine 
shop is steadily employed in making finished parts to. 
stock. . This applies not only to small parte, but also 
to large ones, such as armature and  field- magnet 
cores, frames, shafts, bed-plates, etc. When it becomes 
necessary to replenish the stocks for any standard size of 
machine, the necessary parts of this are each repeated in 
series of 20's. The jig and template system being employed 
throughout, it is ensured that like parts of any series are 
absolutely identical, and therefore interchangeable. If a. 
modification in design or a new pattern of machine is to be . 
introduced, it is commenced with а new series —never in the 
middle of one. The works had not been started many months 
when we visited them and took the accompanying photo- 
graphs, but even then parts were in stock, we understood, 
for about 200 machines of the different standard sizes 


supplied. То illustrate the promptitude which the above 


organisation ensures in the execution of orders, it may be 
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mentioned that one order for 18 motors of different sizes for 
one month’s delivery was going through the shops with 
every prospect of being completed within the time specified. 
A few words may be added here with regard to the testing 
equipment provided. This is located at the erecting end 
of the machine shop (main bay) adjoining the stores, and 
includes motor-driven generators designed to furnish 
almost any pressure between 65 volts and 500 volts. For 
the higher pressures required for breakdown tests an 
additional set is being installed. This set will be capable 
of supplying pressures from three to five times greater 
than the working potentials of the machines to be tested. 
It will not be out of place to deal now briefly with the 
features which distinguish the finished machines turned out 
from the above described works. In this connection it is 
noteworthy that Messrs. Royce's standard type machines for 
continuous running are designed to admit of them giving 
their respective outputs for periods of six hours with a 
temperature rise not exceeding about 70deg. F., and 
to render them capable of carrying a 10 per cent. 
overload for two hours, or an overload of 25 per 
cent. for periods not exceeding 15 minutes. e 
machines are of simple but substantial construction, all 


* 
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FIG. 9. 


parts being easily accessible. In all the smaller sizes the 
yore rings are made of high permeability steel, with magnet 


imbs of mild steel bolted in. The construction admits of 


a field coil being removed, if necessary, without disturbing 
the armature, this being of great advantage in cases where 
the machines are not provided with split yokes. All 
machines, however, above 30 h.p. are provided with split 
yokes. The armatures are of the solid drum type, having 
cores built up of plates possessing high magnetic perme- 
ability and low hysteresis, insulated from one another 
in such a manner as to reduce the eddy currente 
in a complete core to an exceedingly low value. 
Each core is mounted on a substantial hub, which is 
designed to carry the commutator, and is so arranged 
that the shaft can be removed at any time with- 
out disturbing the winding or the commutator. In the 
case of generators this method of construction allows of 
the armature being keyed directly on to the engine crank- 
shaft. The coils composing the armature winding are 
arranged symmetrically, thereby ensuring equal self-induc- 
tion and equal position of commutation, while all the coils 
being former-wound, a few spares can be kept for eventual 
repairs. 

As regards the commutators, these are built up of hard- 


drawn copper segments, each section being insulated from 


the next and from the sleeve by means of mica. The com- 
mutator bars are held in position at each end by special 
rings having a V section, and the whole is put together 
under hydraulic pressure and held by means of atout 
bolts. The brush gear is so designed as to allow 
of easy accessibility, and the brushes are of high- 
grade carbon. In machines of the smaller sizes the 
brush-holder supports are carried from а rocker bar 
mounted on the bearings, but in the standard 50-kw. 
machine and larger sizes they are carried from the yoke, 
which enables the whole of the brush gear to be held with 
much less vibration. Moreover, the insulation ean be 
carried out in a more substantial manner. Field coils ave 
usually wound on heavy metal bobbins, which can be 
removed from the magnet cores. The bobbins are very 
thoroughly insulated, and the inside ends of shunt coils are 
each connected to an insulated flexible conductor, which is so 
arranged that, should the end connection be broken, it can 
be repaired without rewinding the coil. Each coil is 
impregnated in vacuo, whereby the insulation is rendered 
practically perfect and watertight. In compound-wound 


machines the series coils are usually wound with substantial 


inl ДУ. 


View of 10-ton Three-Motor Crane in Machine Shop prior to its shipment to India, Trafford Park Works. 


copper tapes, quite separate from the shunt coils. The 


field magnets are of circular cross-section, which form gives 
the greatest efficiency for a given length of conductor. 

It now remains to describe some of the features embodied 
in the design of “ Royce” electric cranes, which have con- 
tributed to the firm’s success in this department. In their 
three-motor overhead travelling cranes the motors employed 
are almost invariably of the series-wound type, and will 
consequently run at a constant speed with a constant load, 
but with a light load will accelerate in a certain ratio. 
Needless almost to say, these motors are of a design which 
has been evolved to meet the conditions peculiar to crane 
work, the result being a type of machine which combines 
high electrical efficiency with mechanical strength, and is 
capable of withstanding an overload of 50 per cent. for 
short periods without distress. They are so constructed 
as to be totally enclosed and dust-proof. The bearings 
are of the firm's patent self-oiling type, the bushes of 
which are arranged to swivel at the centre of their 
length. Of the three motors comprising the equip- 
ment of one of these cranes, that used i= actuating 
the hoisting and lowering gear is of the “Royce” 
standard slow-speed multipolar type, and is securely 
fixed in a readily accessible position on the framework of 
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the crab. A noteworthy feature relating to the gearing 
co which the power developed by this motor is trans- 
mi is the introduction of a patent automatic governor 
lowering gear, which can be so adjusted as to take charge 
of all | when being lowered and control the speeds to 


» 


=. 


within reasonable limits. The cross traversing arrangement 
which forms part of the crab consists of a motor of similar 
construction to the hoisting motor, together with the 
necessary gearing for actuating one of the axles. 

Messrs. Royce obviate the difficulty incidental to the 
longitudinal travelling of cranes by driving the cross-shaft 
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Кта. 10. - Crab of 10 ton Three - Motor Crane for India, Trafford Park Works. 


In a crane having a span of, say, 30ft. or more, con- 


siderable inertia has to be overcome before the crane can 
commence travelling, and when it has attained full speed 
а corresponding amount of energy must be absorbed before 


it can be stopped. It follows that to start, attain full 


speed, and о in the shortest space, must be an advantage 
worth having from a time-saving point of view. To effect 
this combination, Messrs. Royce have introduced their 
patent slipper drive between the longitudinal motor and 


eross-shaft, which enables the crane driver on starting to 


give full-speed current without risking damage to his 
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from the centre of the crane span, thereby ensuring an 
equal turning movement at each end. Extra expense is 
incurred by this arrangement on account of the additional 
wiring necessary, and the special brackets required to 
carry the motor; but the user gains from the fact 
that wear and tear of the track wheels and the liability 
to mount the rails, are reduced to a minimum. 


FIG, 11.—A “ Royce" 20-ton Electrically-Driven Crane Crab with Change Gear, Trafford Park Works, 


motor. For stopping he can actually reverse the running 
n other words, this drive prevents the 
longitudinal motor being overloaded in attempting to start 
а heavy crane too quickly, and permits of it being reversed 
The electrical equipment of & three- 
motor crane also includes three controllers. These are of 
the tramway type illustrated in Fig. 8. Should the.supply 


of his motor. 


and used as a brake. 


is. 
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of current fail, or be interrupted from any cause whatever, 
an automatic netic brake comes into immediate action, 
whereby the load is securely held in whatever position it 
may happen to be. Or should either of the coutrollers 
become inoperative, an emergency switch placed within 
instant reach of the driver can be used. 

The three-motor 10-ton crane shown in Fig. 9 combines 
all the features mentioned above. This particular crane 
has now been shipped to India. It was in course of dis- 
mantlement at the time of our visit to the works. A 
nearer view of the crab of this crane is shown in Fig. 10. 
The 10-ton travelling cranes comprised in the equipment of 
the works are of similar design. A “Royce” 20-ton elec- 
trically-driven crane crab, fitted with change gear, is shown 
in the last of the accompanying illustrations (Fig. 11). 

But in this department Messrs. Royce 
confine their attention to the overhead travelling type of 
crane—Q(oliath and jib cranes, elevators, hoists and winches, 
capstans, etc., of their own design and make being also very 
largely used throughout the country. 5 the success 
of these cranes, otc., is quite as much due to the perfecting 
of the mechanical details as to the excellence of their elec- 
trical equipments. For example, the bearings of the axles 
carrying the runner wheels of the crab in a travelling crane 
of the firm’s manufacture are not only swivel but also of 
the roller type. It is attention to such details that tells in 
favour of a particular make of article, and full credit is 
due to Messrs. Royce for having recognised this in regard 
to their various specialities. 


INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME 
(Continued from page 846.) 
(7) JUNCTION AND TRUNK LINEs (conclude). 


Arms.— These should be of well-seasoned oak, 78in. by 
Sin. а dressed and bored to take eight jin. insu- 
lator bolts, also pole and zin. combiner bolts, and given 


f LE 


y no means 


attempt to do pole fitting and mounting with a pair of 
heavy pliers. | 

Roofs.—Galvaniaed iron roofs are generally used for the 
protection of the head of the pole. In many instances, 
however, ornamented iron or wood finials are fitted when 
entering ars dne. these giving a much better appearance 
and finish to the poles. In past years it was customary to 
cut the iron roof for the purpose of fitting a-saddle which 
earried а single insulator, thus giving a better appearance 
than the plain uncut roof, but the present day of metallic 
circuits has done away with the use of saddles, as it is 
imperative in telephone junction or trunk work to erect the 
wires so as to form exact squares. 


кто. 42. —Climbi | Iron. 


Fic. 41.—Wir Drum. 


Pole Steps.—Galvanised iron pole steps ought to be fitted 
on all large poles, especially on poles through villages, the 
general or minimum height of fitting being 15ft. from the 
ground, galvanised iron coach screws being used to fit the 
pole steps to the poles. 


Insulators.—The “ Bennett" pattorn is most suitable for 
telephone work, as the wires can be made off on different 
grooves, either top or bottom, and yet be well insulated. 
They are also not во liable to breakage from stone throwing 
and are very neat in a 

should be used and care 


y 
| 


ce. The screw insulator 
towed on fitting, so that the 


Fie. 43.—Thick lines show circuits erected and run on top arm with crossing. Dotted lines are circuits run on second arm with crossing, 


midway 


wo coats of good 


tween that of the top crossing. 


paint before leaving the stores. They spindle which screws into the cup is provided with a suitable 
should be fitted fully 14in. into the pole, the slots being indiarubber washer, and the cup is firmly secured 


down 


cut and formed 12in. apart from centre to centre and Qin. | upon it. The nuts of the spindle should be screwed up 
from the head of the poles, care being taken to fit the arms with suitable spanners and not by hand pressure on 
tightly and parallel to each other and at right angles to the | the cups. 

pole. Galvanised iron bolts and washers are used for fixing | Wiring—The poles being planted, mounted, and 
the same to the polo genere y fin, and spanners used to | insulators fitted, next follows the actual wiring of the 
tighten all bolts. orkmen generally are careless and lines. On junction lines No. 14 S. W. G. hard-drawn 
neglectful as regards the ure of spanners, and in most cases ! copper wire, 100lb. per mile, is used. The coil of. wire 
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being placed on a hand drum, as shown in Fig. 41, one 
man is left to see that the drum does not rotate after the 
strain on the wire ceases, as this would cause kinking. If 
the wire is allowed to run off loose, it forms into bighte, which 
will pull-up and break when attempting to straighten. 
The loose end of the coil is taken from the drum and 
carried away in the direction it is proposed to take. The 


wiremen should take the side of the road which is clear of 


traffic, preferably the green sward which usually exists 


between the pole position and the edge of roadway. 


He should stop at intervals to allow another wireman 
following up to carry the wire to the pole-head and place 
same in position. The quickest method of lifting the wire 
into position is by means of climbing irons, as shown in 
Fig. 42, although many engineers are against this method, 
and insist on ladders being used. Another method, and 
where the heights of the poles will allow, is to use what 
are known as contact rods, these rods being made of light 
bamboo, fitted together by brass tube joints and reaching 
to a maximum height of 30ft., when used from the ground. 
They are also used for the purpose of clearing the wires 
from trees and small branches. The process of paying out 
and ane to the pole-head is continued until the coil of 
wire is all run out, or until the number of spans in the 
section are wired. The wire is then fixed at one end of 
the line of poles to the insulator by a make-off joint, then 
pulled up by hand, and made off temporarily until the 
desired number of wires or circuits are run. Temporary 
line stays being fixed to the poles, the wires are next 
strained up to a uniform tension by means of a hand 
vice provided with a registering tension ratchet, in order 
that the system of regulation may be uniform throughout. 
In straining up any wires for overhead purposes, care must 
be exercised to avoid injury through nicking off or over- 
tight squeezing, as once the skin of the wire is injured the 
strength is impaired. Various stresses and sags for spans 


to be observed in erecting copper’ or bronze wires are 


given in many text-books, so that it is not necessary to 
enter into the details, but the facts that the temperature 
and length of span play important parts should not be 
overlooked. On a line of poles one wire should be pulled 
up and strained with the tension ratchet to the recognised 
tension, so tnat all other wires added will be similarly 
strained if regulated to the same curve or sag as the first 
one. It is always best to adjust and bind in all the lines 
on an arm simultaneously, as the strain on the wires will 
pull over the arm unequally and destroy the appearance of 
the head of the pole, if not done so. | 

Binding In.— The wires are next bound in to the groove 
of the insulator, the line wire being laid in on the inside 
next to the pole, with the exception of, firstly, insulators 
jn sharp curves, and secondly, the two insulators next to 
the pole, the wire in these cases being laid in on the 
outside of the insulator. Semi hard-drawn copper wire, 
or, preferably, copper tape, should be used for binding in. 
In running wires, great care must be given to the temporary 
staying of the poles longitudinally, so that should there be 
more strain in one direction than in the other, the tem- 
porary line stays will keep the pole in position until 
rectified by the continuation of the running of the wires. 

Jointing.—For large gauge of copper wire the “Britannia " 
joint should be adopted, as no other method has yet 
surpassed it, although many forms of patent sleeve joints 

ave been tried. 

Crossing of Roads.—The number and length of the poles 
will vary according to the number of wires which they 
eventually will carry. For short lines carrying only one 
line or metallic circuit, 18ft. to 20ft. may be adopted in 
the straight, but on junction or trunk lines the number 
should never be less than 25. Their length will depend 
not only on the ultimate number of circuits to be carried, 
but on the buildings, obstacles, and trees to be cleared. 
Generally on clear roads 26ft. is the minimum length, the 
lowest arm never being less than 20ft. from the ground, 
and at all road crossings of any description the minimum 
is raised to 30ft. This variation should take place 
gradually, the appearance of the line thus being main- 
tained, and the stress which would otherwise be thrown 
upon the insulators and wire avoided. For instance, if on 
а line of 26ft. poles the necessity arose for employing a 


30ft. pole, the pole on each side of it should be 28ft. The 
wires at all road crossings should be made off and all 
joints soldered. All wire ends and cuttings of copper 
wire during wiring should be collected and brought into 
the stores, the foreman being instruetsd to give this point 
his special attention, and check from time to time the 
outside stores under his charge to prevent waste and 
careless handling. The method of erecting telephone wires 
for junction and trank lines in this country consists in 
causing the wires to twist or revolve clockwise round one 
another like the strands of a rope, the wires making a 
complete revolution in every four spans. This method, 
although answering the purpose of destroying induction, 
has many drawbacks, such as the liability of the wires to 
come in contact, and also tracing faults is made more 
difficult. For short junction lines wires run on the straight 
with transpositions or crossings at regular intervals answer 
perfectly. This method was adopted by Mr. A. R. 


Bennett many years ago, and if understood and carried 


out correctly works excellently. There are many points 
in its favour as against that of the twist system,. the 
principal being the rapidity with which faults are located 
and cleared, and the repair of complete breakdowns, owing 
to the wires being more easily traced, repaired and regu- 
lated. Foür metallic circuits may be run on the same arm, 
the circuits having their crossing made at the same poles 
by double J insulators. The same number may be erected 
on the second arm, but in order to destroy the inductive 
influence more crossings should be introduced than on the 
upper arm, as will be seen from the Fig. 45. The full 
lines represent the top arm, and the dotted lines the second 
or underneath one. 

Aerial Cables.—These have become a necessary part of 
pole line construction, and are more convenient to handle 
than an equal number of open wires, and with central 
battery systems reduce the trouble which arises through 
contacts and earth faults. If well erected and tested in 
the first instance, they give no trouble till they wear out. 
On junction lines with a small number of circuite, and 
where difficulties are met through trees, the cheapest and 
best method is to use aerial dry-core cable, generally from 
6 to 18 pairs being found ample. Aerial cables cannot be 
handled too carefully, and in erecting every precaution 
should be taken to prevent injury. The steel suspender 
should be erected, and a man stationed on each pole of the 
route. As the cable is run off the drum, the .man at the 
drum fixes the clips, and as these clips come up to the man 
on the first pole he hooks some of them on the suspender 
wire, about every fourth or fifth being sufficient. Great 
care should be taken to see that the cable is not runoff quicker 
than required. As the cable is drawn to the next pole the 
man unhooks the clips, assists the cable past the pole on to the 
next suspender, the same operations being repeated at every 
pole until the cable is suspended in place. Then all clips 
are suspended en the wire. Overhead cable presents many 
advantages over the: use of open wires, but in many 
instances it becomes a question of cost as to whether it is 
not better in the first instance to place same. entirely 
underground. 


(To be continued.) 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written, to prevent mistakes as 
to symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time, 
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QUESTIONS. 


645. À country town of about 5,000 inhabitants hasa power company's 
high-tension mains paseing through it from which it could obtain 
wer—high-tension three-phase—in bulk at a fixed rate. State 
e advantages and disadvantages and compere the costs of dis- 
tributing energy on (a) direct-current, three-wire system and (b) 
low-tension, three-phase, four-wire system, the lamp voltage being 
, вате in both cases.— V. 
644, What are the methods of regulating the voltage on each leg of 
4 еше four-wire distribution, and also of balancing the 
same V. 


4 * 


ANSWERS. 


[The following answer to No. 633 was accidentally omitted 
from last week's issue.— Ер. E. E.] 

Question No, 633.—Several car axles of an electric tramway have 
broken lately, all exactly in the same place—viz., zin. inside key- 
way of gear wheel. Upon examination of these and other axles 
they show signs of being eaten away by electrolysis. Describe a 
remedy for this, also the action of the electric current upon the 
axles The motor box is used for the earth return. 

Answer to No. 633 (awarded 78. 6d.).—Broken car axles 
have become quite common of late in some towns since the 
adoption of electric traction. They occur more on narrow- 
gauge lines than thé standard 4ft. 8jin. We in England 

о not seem to have quite got away from the old horse car 
practice, in that not enough allowance is made in the size 
of the axles for a modern 10-ton, four-wheel, double-deck 
car (strength being by far the most important point to 
жый гик, a nan ed with the now old-fashioned, easy- 
going horse car of only about 24 tons, where lightness is 
really the chief consideration. 


Fic. 1, 


The breakages, no doubt, are caused by having too small 
an axle, which will not stand the severe shocks caused by 
rounding 35ft. and other radius curves at a fairly high rate 
of seed: also the fact that part of the weight of the 
motors is carried direct on the axles without a spring 
support, which makes the hammering effect of passing over 
bad rail joints and other irregularities of the track much 
more severe. These undue strains no doubt cause small 
fractures to start until the axle finally breaks asunder. I 
have examined about 30 axles that have broken just 
inside keyway, and have seen no signs of electrolysis. 
Neither should I think that the “juice” would have any 
perceptible effect on them. As is well known, electrolysis 
only sets up when the current leaves a metal, which would 
certainly not be under the gear wheel, where they usually 
break. 


Axles should not be less than 4}in. in diameter for the 
type of car referred to above, more especially if the system 
is very hilly and has many sharp curves. If the axles now 
in use, say 3łin. diameter, cannot be increased in size 
throughout their length owing to the motor suspension 
bearings, ei should be replaced when broken by axles 
enlarged at keyway end (Fig. 1) to, say, 4lin. or 4]in. 
diameter, the truck and gear wheels being bored out to 
suit. This has been done on a certain tramway system I 
am connected with, and so far with success, When new 
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cars are being ordered, however, it would be advisable to 

specify а larger axle as before mentioned. I may add tbat 

we have tried cold-rolled steel axles, but with httle success, 
as they bend too easily and so cause the cars to roll. 

The reproduction (Fig. 2) of a photo taken of one of our 
first broken axles shows very clearly the flow about half- 
way through set up by the enormous strains and shocks it 
had been subjected to. The end of the gear wheel key is 
seen projecting.—Maanus Н. VOLK. 

Question No. 655. — Desoribe some method of extracting air from water 
to be used for condensing purposes, the water having been raised 
from a borehole by compressed air. 

Answer to No. 635 (awarded 78. 6d.).—Connect supply 
pipe, C, from borehole to deliver water into tank, A, fix a 
cone-shaped distributor, B (preferably made of galvanised 
iron), on two supporting bara, E E, so that it is directly under 
the centre of the bellmouth of supply pipe, C. This cone 
should not be less than 6ft. diameter and about 2ft. high. 


The water will then flow uniformly over the whole surface 
of the cone in a thin stream, and all air contained in 
the water will be set free. D is the supply pipe to con- 
denser.—B. S. H 


Answer to No. 635 (awarded 78. 6d.).—In raising water 
from a borehole by means of compressed air, the air is not, 
as is very often supposed, thoroughly mixed with the water 
which it raises, but is disposed somewhat in the manner 
shown in the sketch. D is the delivery pipe, or “ rising 
main," as it is termed ; the shaded portions, W, represent 


ПТ | 


^ 


S 


water, and the blank spaces, A, represent air. It will be 
noticed that there are alternate columns of water and air. 
It will be obvious from this sketch and the short descrip- 
tion of the action which takes place in raising water b 

compressed air that, if the air is given a chance, it will 
escape. The diagram shows a method whereby the air is 
iven every facility to escape. D is the delivery pipe, 
delivering downwards into the tank, T. This tank should 
be made of as large a capacity and as deep as circumstances 
will permit. The supply to the condenser is taken from 


— — ede zm — - 
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pipe S, which is fixed, as shown in the di 


capacity and as deep as ible, а large reserve of water is 

kept, and as the agitation caused by the force of the water 

delivered to the tank is confined to the surface of the water 

in the tank, it will be apparent that the water has every 

chance to settle, and the air dés Hap ga to escape, before 
—W. T. W. 


the supply pipe, S, is reached. 


Answer to No. 635 (awarded 6s.).—If опу a comparatively 
small quantity of water is required, it could be subjected 
to a reduced pressure in a closed vessel. Under an approxi- 


mate vacuum any dissolved in the water would quickly 
escape. On the other hand, if large quantities of water are 


used, it would be better to treat the water with some sub- 
stance in order to absorb the gases present, with precipita- 
tion of salts and other deleterious matter; this matter to 
be afterwards removed by filtration. It has been found 
satisfactory to pass water through horizontally revolving 
cylinders in which was placed a quantity of cast- 
iron borings. A series of baffle plates are fitted 
to the inner surface of the cylinders, in order that the 
borings may be thoroughly mixed with the water. The 
process is: iron borings converted into ferrous oxide by 
the oxygen in the water, ferrous oxide partly dissolved by 
carbonic acid gas as bicarbonate, the latter being easily 
converted into ferric oxide. The ferric oxide precipitates, 
carrying with it any suspended matter in the water. This 
precipitate can be filtered out or allowed to deposit in 
settling tanks, the top water in the latter case being employed 
for oondensing.— M. М. 


Question No. 636.—Give sketches of how you would arrange to 
control a pump and motor of 2 h.p., 550 volts, two miles away 
to indicate when the water was at maximum and minimum height. 

Best Answer to No. 636 (awarded 105.).—'* G. H.” does not 
say whether the current is supplied from the controlling 
station, but it is to be presumed it is. First as to the 
control of motor. A 2-h.p., 550-volt motor can be controlled 
by a switch and resistance box without special field wire, 
but a series motor is preferable. As to showing maximum 
and minimum height of water, many devices are in use for 
this. Most of them rely on floats, with rods, chains, or 
wires actuating a variable resistance. A galvanometer at 
the far end is uated in feet, and thus reads the height 
in the reservoir. Unfortunately, the resistance, owing to 
the damp surroundings, often takes to varying on its own 
account, irrespective of float, etc., and has been known to 
put the engineer in a cold perspiration and send him to 
the window expecting to see a roaring flood rushing 
down the road. Others, again, need a dozen wires, which 
are blown down every winter, so that it is less work to 
walk the two miles and look at the tank. Fig. 1 illustrates 

a method in which two wires only are used. Above the 

dotted line is one station, below the controlling station. 

ABA, is a pressure gauge reading in pounds per square 

inch to half the height of the reservoir in feet. On the 

dial are screwed two pieces of vulcanite with nickel con- 
tacts. The pointer has platinum contacts soldered on 
either side. ө mains to the motor are shunted to this 
gauge, which should be on the level of the bottom of the 
tank, and placed in the motor and pump room. It should 
be hermetically sealed. At the controlling station is an 
ordinary starting switch, F. Across the mains are con- 
nected four 16-c.p. 250-volt lamps earthed at the middle, 
while in series with these is a maximum cut-out operating 
with 4 ampere, and short circuiting the holding magnet, 

The operation is as follows: On gradually start- 
ing F the motor will start. As the pressure rises 
the pointer, B, will gradually turn till, when the 
reservoir is full, B will touch A. Now B is earthed, 
as shown, hence the lamps, G, will light up, the 
maximum cut-out, D, will operate and switch off the 
current. To tell whether the reservoir is full or not, the 
engineer, оп returning, has but to glance at the lamps. 

When the reservoir empties B turns back to A,, and the 

lamps, H, light up to warn it is time to start up. This 


job with odd earths here and there. 


on the | each side. These contacts have resistances, as shown, wound 
epposite side to the delivery. By making the tank of large | inside the 


uge. Ав one resistance goes out the other goes 
in. All is hermetically sealed. To the pointer (frame) is 


Fic. 1. 
connected a four-cell battery with the zinc earthed. At 
the receiving end is a differential galvanometer calibrated 


in feet, the common terminal of the coils being earthed. 
This will show the height at any moment, a switch 


Fro. 2, 
method will not do on а three-wire system, or а botched | being used to make the test when required.  Thirdly, 


If the height at any | if “G. Н.” wishes to merely control the current, he may 
.moment is desired, а gauge, as in Fig. 2, may be used. | control the motor by means of the water itself. 


In Fig. 3, 


The pointer has a small nickel wheel rolling on contacts on | А A, are two copper cans fixed оп an arm and connected to 
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a shaft. This shaft is carried back from the tank to the 
motor starting switch, which has a no-load release. At the 
top of the reservoir is an overflow pipe, B, carried down to 
A, and near the bottom is a valve, C, with pipe over A, 
(ordinary cistern ball-valve). When the water falls to 
within an inch of C, C opens and gradually fills A,. It 
slowly falls against the starting switch, E (Fig. 4), the con- 
tacts being rounded to make sure of no middle stops. 


Fic. д. 


Finally, the no-load release magnet grips the switch 
handle. When the reservoir gets full it overflows and 
water flows into A. Now in both A and A, two small 
holes are drilled in the bottom, so that A, is now 
empty. A gradually fills, and at last forces the no-load 
release magnet to let go. The motor is immediately 
switched off. The same routine is gone through each time 
the water falls and rises, but the following precautions are 
necessary: the valve, C, should not open too slowly; 
make it just tight enough to act jerkily ; the overflow from 
A and A, should be led back to the pump well ; a starting 
resistance should be placed at the controlling end if the 
current is to be cut off at intervals; an ammeter at the 
controlling end will indicate whether the tank is beiug 


Fie 4, 


filled or is full, as when the motor is going it is filling and 
when stopped is falling —PoLyPHasE. 


Answer to No. 656 (awarded 1з. 6@.).—“ G. H.” can 
accomplish his task in innumerable ways, each, perhaps, 
suited to some particular case. The following three diagrams, 
however, treat the question from as many different stand- 
points, and he may therefore be able to modify or augment 
one of them to fit in with the special cireumstances, if any, 
of his particular case. 

In Fig. 1 we have the full control of the motor at the 
supply end of our two miles run of mains. Presume that 
the motor, M, is running, in due course the ballcock, B C, 
on the end of the pump discharge pipe will begin to close, 
putting gradually increasing resistance against the pump, 
and, of course, causing the motor to absorb more and more 
current. By suitably adjusting the overload on the hand- 
operated motor starter, M S, the motor circuit will be 
lu by the opening of, the overload when the tank, T, 
is full. 

, the float switch, F, will throw over the weighted arm and 
close its circuit through the four incandescent lamps, L L. 
(These are connected as drawn to obviate risk of failure 


When the water falls sufficiently the lever arm of 


through any one lamp burning out.) In this arrangement 
we have, therefore, a visible signal at each end and the 
ringing of the bell—wound for the case in question—at 
the supply end. The contacts on the rope which operates 
the float switch should be so adjusted that the switch will 
return to normal when the water-level has risen even very 
slightly. 


Fic. 1. 


Fig. 2 shows an entirely automatic arrangement, and 
although the rheostat is drawn as being at the supply end, 
it may be put close to the motor if desired. When the 
water in the tank, T, becomes low, the float switch, F, is 
operated as before. The closing of the circuit excites the 
solenoid main switch, S M S, which in turn closes the motor 
circuit. If the maximum cut-out, M C, is already closed, 
the automatic rheostat, AS, will gradually cut out resistance, 
bringing the motor, M, up to speed. Provided the contacts 
on the rope attached to the weight, W, are so adjusted, the 


Fic. 2. | 


float switch will be opened when the tank is full, the main 
circuit consequently being broken at S М 8, and the motor 
will come to rest. 

In Fig. 3 is shown a signalling system, where C, C, are 
fixed contacts, each composed of two pieces of metal which 
are short-circuited by the conical contact piece, C C, fixed 
to the rope and weight, W. Accordingly as to whether 


Fic. д. 


the upper or lower pair of contacts are short-circuited, the 
indicator, I, points to E or F, signifying empty or full, and 
the bell, B, is put in action. This bell will continue to 
ring until the water is at a more normal level, unless 
switched off. This arrangement, as will readily be seen, is 
eapable of almost unlimited modification, and may very 
easily be used in conjunction with almost any mode of 
control. It may be as well to state that float and other 
automatic switches referred to above may be obtained from 
the Sturtevant Company.—F. 


Answer to No. 636 (awarded 58.).— The most suitable 
way would be as shown in Fig.1. When the float is at 
top of tank, tank consequently being full, current is cut off 
from the motor by means of the switch, S. This switch is 
arranged to start and stop the motor at any specified depths 
of water in the tank by adjusting the tappets, T and TI, 
on the chain that carries weight and float. It will be 
noticed that the switch is fitted with а balance weight. 
When brought just past the vertical this weight 
flies over, giving a quick make and break. In 
both figures motor is shown cut out of circuit. 
Suppose water were drawn from the tank float wquld fall 
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and weight rise. Tappet T! would then engage with lever 
and carry balance weight on switch to the vertieal position; 
balance weight would then fly over, giving a quick make. 
Solenoid being energised, starting switch lever is drawn 
over contacts gradually cutting out resistance and motor 


€ 


2 


Fic. 1. 


brought up to full speed. The solenoid must be so wound 
that it may bear the full potential of the mains across its 
terminals continuously without injury ; it is fitted with a 
dash-pot to prevent starting resistance being cut out too 
quickly. Dash-pot, piston, and connecting piece between 
piston and core of solenoid must be made of brass 
or gunmetal. An instrument fitted as shown in 
Fig. 2 would give a record of the time motor was 
running. The drum, D, driven by internal clockwork, 
carries a paper on which a record of the current passing is 
traced by a pen at the end of the index, I. The iron 
armature is attracted over, in proportion to the current 
flowing, to the motor passing round the electromagnet of 
the instrument. When motor started the current could be 


70 MOTOR 


ALDINE 


made to ring a bell to call attention to the fact that the 
motor was running.—M. M. g 


Answer to No. 636 (awarded 5s.). — Assuming that 
“G. H.” wishes to raise water into a tank by means of 
the 2-h.p. motor, and does not wish to keep an attendant 
on the spot to stop and start it as required, the best way is 
to instal an automatic arrangement as shown. If it is a 
country district and on private ground, the leads from 
source of supply could be bare copper wire on, porcelain 
insulators carried on pine poles. The leads should be 
protected by double-pole fuse and controlled by double- 


pole switch, and then run direct to starter, and conpled. 


up as shown in diagram. The action is as follows: 
When level of water in tank falls, the float actuates 
a switch, A, which closes the circuit of a solenoid, 
B, and this switches on current to motor with all 
resistance in series with the armature. The current 
passing through armature also passes round solenoid, 

„which gradually draws up the switch arm, and cuts 
out resistance as motor comes up to speed. When the 
tank is full the float rises and opens switch, A, cutting off 
current from solenoid B, and this immediately opens main 
switch, and cuts off current from motor and solenoid C ; 
therefore, switch arm will be released, and all resistance 
cut in armature circuit ready for starting again, when water 
is drawn off from the tank. I believe the Sturtevant 
Engineering Company, of London, supplied the apparatus 
I have described. By observing an ammeter placed in 


circuit with motor leads it could be seen when motor 
stopped, which would indicate maximum height of water ; 


— 


C 
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also when motor started, which would indicate minimum 
height.—A. Т. 
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BALLADS OF BUSINESS. 


No. 4.—Some Specifications, and a Suggestion. 


No. I. 


The manager reviles it, 

It’s sworn at by the Works, 
The estimater’s verdict | 
This pen description shirks. 
And whosoever reads it 
Saye as a general rule: 
“It's written by an idiot, 
And it’s printed by a fool.” 


No. II. 


It's fat and very wordy, 

It’s full of legal jaw, 

It threatens one with penalties 
And processes of law. 

It wants a ton of samples, 

Till one feels, a trifle riled, 
That it’s written by a father 
For a very naughty child. 


No. III. 


Like visits from the angels 

It comes, if not so rare ; 

It tells you what you wish to know 
Without the aid of prayer. 

Its plans are clear and ample, 

Its schedules clear and few ; 

It’s written by a man who knows 
Just what he wants to do. 


The Suggestion, 


О! prithee, good consultants, 

Upon whose words we hang, 

To cultivate the Jingle style. 

If not the Andrew Lang. 

But, should you deem it infra dig. 

To alter what you've done, 

Add here and there а Limerick 

And here and there а pun. 

"T would help to cheer those pages dr 

If sprinkled o'er with fun. B. C. H. J 
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BELGIAN RAILS. — 
The excuse put forward by Mr. Benn during the dis- 


cussion on Lieut.-Colonel Rotton's motion at the meeting of 
the London County Council last Tuesday was childish in 


the extreme. It consisted of, so far as the published reports 


go, “We were not the first nor are we the only ones to 
buy in the cheapest market." Colonel Rotton proposed : 


“That it be referred to the Highways Committee to ағоег- 
tain and report to the Council (4) the number of hours of 
labour per week worked by the men employed by the 
Belgian firm in making rails for London tramways, and 
(0) the rate of wages per hour paid to such men, and if 
they do any work on Sundays in connection with the 
manufacture of such rails." 

An amendment was moved by Mr. McKinnon Wood as 


follows: That it be referred to the Highways Committee 


to ascertain and report to the Council (а) the number of 
hours of labour per week worked by the men employed in 
foreign firms in making rails for the Government, provincial 
corporations, London tramways, and railways; (b) the rate 
of wages per hour paid to such men, and if they do any 
work on Sundays in connection with the manufacture of 
such rails; and (c) the amount of mining royalties paid 
by foreign firms as compared with those paid in Great 
Britain.” 

Thé amendment was carried by & large majority without 
a division. We entirely agree with one of the. speakers, 
that the amendment is calculated to smother the whole 
enquiry. The London County Council might just as well 
have added another clause, to the effect of seeking to know 
the age when elephants cut the eye teeth, or whether they 
have any eye teeth. What has the London County Council 
to do with other corporations’ orders? It has its own sins 
of omission and commission to answer for,and that is enough. 
We have said before, and we say it again, as emphatically 
as possible, the London County Council on this question 
shows the grossest ignorance. It is within the last 
few years that a deputation of British ironworkers went 
to Belgium, with Mr. J. S. Jeans, if we remember aright, as 
secretary. This deputation issued a report containing most, 
if not quite, all the information required relating to wages, 
methode, organisation, etc., to be found in Belgium. If 
Mr. Benn and his coadjutors did not know of this report 
when they were determining the clauses of their specifica- 
tions in contracts, they ought to have known it. The 
following are the terms of the contract embodied in 
Clause 54: | 

54. The contractors, notwithstanding Clause 33, may 
sub-contract for all or any of these portions of the work to 
be executed by them under this contract, which comprises 
the manufacture of the track rails, slot rails, and conductor 
rails, etc., subject to the following conditions and provisions 
which the contractors hereby agree to observe, perform, 
and fulfil —vide licet : 

1. That sub-contracts shall be made with such person or 
firm or firms only as shall have been first approved by the 
engineer. 

2. That no sub-contract shall operate to relieve the con- 
tractors from any of their liabilities or obligations, and 
that the contractors shall be responsible for all the acts, 
defaults, and neglects of the sub-contractors as fully as if 
they were the acts, defaulta, and neglects of the contractors. 

5. That there shall be inserted in each sub-contract a 
covenant by the sub-contractor (1) that he will pay all 
workmen employed by him in ог about the execution of 
such sub-contract wages at the rates arranged between the 
employers and workmen in the rail trade in that part of 
the kingdom of Belgium or other country where the order 
is placed, with such approva as aforesaid; and (2) that 
such sub-contractor will at all times during the continuance 
of the sub-contract, whenever called upon to do so by the 
clerk of the Council, produce to such officers of the Council 
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as the clerk may direct the time and wages books and 
sheets of the sub-contractor to show whether or not this 
stipulation has been and is being complied with. 

4. That in case of any breach by the sub-contractor of 
the covenant as regards rates of wages to be inserted in any 
sub-contract (с notwithstanding the connivance of the 
contractors of such breach or any prior breach), the Council 
shall have power to cancel this contract so far as it relates 
to any part of the work not totally or partially manu. 
factured whether by the contractors at any time on one 
week's notice to the contractors. . 

Is it Mr. Benn's view of equivalence of wages and time 
incidence in Britain and Belgium, that if local conditions 
are complied with all is well? The labour members are 
against him, for Mr. Steadman, a labour member, speaking 
on the first order in the Council on March 4, 1902, is reported 
to have said: "If you force organised labour in this 
country to demonstrate by its strength that it is enabled 
to get an increase from the employers, then, on the other 
hand, you have no right to turn round and blame organised 
workers for your sending contracts to a foreign country in 
consequence of the conditions which you yourselves have 
laid down. Now, sir, I shall be told that I am advocating 
protection. Yes; but protection of what sort, sir? I am 
advocating a protection which, if I had not taken the stand 
I am taking on this particular thing, I should be unworthy 
to occupy the position that I am now occupying in the 
great trade union movement in England to-day. Yes, sir, 
I am going to stand up—and you can call it protection as 
much as you like, but I intend to stand up and fight for the 
protection of British labour as against the sweated labour 
on the Continent.” 

Mr. Benn and such as him combine to force higher 
wages and shorter time in this country; hence impose 
conditions upon masters which have to be met by higher 
prices, and when these prices are quoted they practically 
say, "Pay your wages and keep your factories going if 
you can. How you can do it we neither know nor care, but 
one thing is certain, you won't get higher prices from us. 
Oh, we buy in the cheapest market.” In his reply, Colonel 
Rotton said that Mr. Benn had not faced the music, but 
danced round it. The whole of this question is closely 
connected with the hitherto generally accepted doctrine of 
supply and demand. For some years past the natural 
course of supply has been interfered with, hence these 
troubles. It is easy to gain a temporary popularity by 
playing down to the passions and prejudices of the 
oi polli, but Nemesis is sure if tardy. You cannot 
artificially inflate wages unrestrictedly without the effect 
being shown sooner or later. Men do not like to acknow- 
ledge the error of their ways, hence try to find a thousand 
excuses for their actions except the right one. How does 
Mr. Benn know that the conditions he imposes in this 
country are natural? If they are not, he is wrong in this 
matter. We think he is wrong, because the costs of rail 
production have again and again been analysed, and are 
known to the remotest decimal of a penny, and the excuses 
he puts forward have been also proved to be wrong. Our 
large steel manufacturers are owners of iron and coal 
mines, and hence do not pay royalties, so that the fiction 
of royalty addition is merely to draw attention from the 
real point. Given equivalent machinery, equivalent raw 
materials, on the one hand, with added higher wages and 
shorter hours, and the product cannot compete with 
longer hours and lower wages. 


Newcastle Local Section.—At the ordinary meeting of the New- 
castle Local Section of the Institution of Electrical Engineers on 
Monday, Dec. 14, a paper entitled Experiments with Edd 
Currents” will be read by Mr. W. M, Thornton. 
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CORRESPONDENCE. 


'* One man's word is no man's word, 
Justice needs that both be heard." 


STEAM TURBO GENERATING PLANTS. 


Sir,—As managing director of the Cambridge Electric 
Sapply Company, Limited, and also of the Scarborough 
Electrio Supply Company, Limited, and as, therefore, in 
some measure responsible for the exclusive and continued 
use of steam-turbines by these two concerns, I feel called 
on to draw attention to what appears to me to be the 
entirely misleading nature of the comparisons between the 
results obtained in steam-turbine stations on the one hand 
and reciprocating engine stations on the other, recently 
published in your columns by Messrs. Belliss and Morcom. 

For their purpose Messrs. Belliss and Morcom state that 
they have selected reciprocating engine stations which are 
“under approximately similar circumstances as to costs 
of labour, fuel, output, ete., as the turbine stations. No 
doubt they have made this selection as fairly as is poesible, 
but to show how unsuccessful they have been in this 
respect, it is only necessary to point out that among their 
reciprocating engine stations they have included Salisbury, 
where a portion of the electrical generation is carried on by 
means of water power, and where both fuel and works 
costs are therefore abnormally low. Again, though 
Messrs. Belliss and Morcom specially mention the matter 
of output, their own figures show an average annual 
output of 1,464,907 units for their reciprocating stations 
and only 738,924 units for the turbine stations—a ratio of 
practically 2 to 1. 

How greatly the mere quantity of output affects results 
may be seen from the following figures, which show how 
the costa of fuel, etc., have decreased at Cambridge and at 
Scarborough as the output has increased in the last seven 
years: 


Cambridge. 
Total Fuel Oil, waste, Works Total 
units sold s and stores. coste costs. 
1895 „. 160,510 ... 1:98 „ 1890 391 ... 4:55 
1902 ......... 005 .. 666 14 ...... 1:57 2°40 
| Scarborough. 
1895 ......... 135,177 .. 1:66 .... 12 .... 5417 4'36 
1902 ......... ; . "86 ..... . . 161 2°65 


Incidentally the above figures also go to show that the 
efficiency of steam-turbines does not fall off with use, as 
has been suggested in some quarters. 

Another most important omission from Messrs. Bellise 
and Morcom’s figures is any consideration of the question 
of load factor, which, as all station engineers are aware, 
has a greater effect upon costs than almost anything else. 
The following are the load factors. of the turbine and 
reciprocating engine stations selected by Messrs. Belliss 
and Morcom for the same years that they have given the 
other costs : 


Steam- Turbines, Reciprocatiny Steam- Engines. 
Blackpool ..................... 14:32 Leeds. e 13°31 
Newcastle District ......... 15:67 | Halifax ...................... . 16:98 
Oambridge .................. 913 | Bootle .................... 44 
Scarborough ................ . 9°34 | Taunton ..................... 12°77 
West Bromwich ............ 9:27 | Dar wen . 1212 
Morecambe .................. 706 | King's Lynn... . 15:58 
Melton Mowbray ............ 1111 | Salisbury ............ ........ 11°49 

Average . 10°56 AVOrAEO ................. 15°67 


As will be seen, the averags load factor of the recipro- 
cating stations is practically 50 per cent. better than that 
of the group of turbine stations. 

To recapitulate, the following are the points to which I 
desire to draw attention: (1) among the reciprocating 
stations Messrs. Belliss and Morcom have selected there is 
one where, owing to the use of water power, the results are 
abnormal; (2) the average output of the reciprocating 
stations Messrs. Belliss and Morcom have selected is about 
double that of the turbine stations; (3) the former have, 
on the average, a 50 per cent. better load factor than the 
latter. I think that most engineers will agree with me 

-that, under these circumstances, Messrs. Belliss and 
Morcom's comparisons are of no value at all. 

Lastly, I note that in Messrs. Belliss and Morcom's list 

of turbine stations they have left entirely out of account 


~ 
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that belonging to the Newcastle-on-Tyne Company, which, 
if I mistake not, is now almost entirely run by means of 
steam-turbines. Would it surprise Mesers. Belliss and 
Morcom to learn what I am informed on good authority 
is the fact—namely, that the works cost of this station are 
now less than half the most favourable similar figure of 
62d. per unit which Messrs Belliss and Morcom give for 
Leeds? Now, the cost of coal and labour at Newcastle 
and Leeds cannot differ very greatly, во this enormous 
difference must be due to matters of load factor and output, 
and. probably algo to some amount of superior economy in 
steam-turbines over reciprocating engines.— Yours, etc., 
A. A. CAMPBELL SWINTON. 
66, Victoria-street, S.W., Dec. 3, 1903. 


SIR,—In reply to the bulk of Mr. Wilkinson’s reply in 
your issue of Nov. 27, 1903, we need only refer to the 
previous correspondence. For the rest, we can assure Mr. 
Wilkinson that we have had a very large and satisfactory 
experience with high superheat in our reciprocating engines 
during recent years, and, as our customers know, have done 
a great deal of hard work in assisting to make the advan- 
tages of superheat practically possible. We omitted Shipley, 
as we found that they were receiving steam gratis from the 
destructor works. | 

Mr. Wilkinson's suggestion that a trial should be made 
with the best examples of reciprocating engines and steam- 
turbines, under ordinary central-station conditions as to 
superheat and vacuum, is, in our opinion, a good one. The 
difficulty is to get such a prolonged trial made under 
impartial and useful conditions, but if any of the leading 
engineering associations are prepared to take the matter up 
in the interests of their members, we should be very pleased 
to lend an engine for the purpose.—Yours, etc., 


(for Belliss and Morcom, Limited), 


ALFRED Morcom, Managing Director. 
Dec. 8, 1903. 


Sir,—Mr. Wilkinson states in his letter published in 
your last issue that “it is an undoubted fact that turbines 
give no trouble when working with superheated steam." 

ow, I have information that about a fortnight since about 
one-fourth of the total number of blades were stripped off 
one of the turtines in a station in the Midlande, and the 
trouble was attributed to superheated steam, and that the 
blades are to be replaced by others of а metal specially 
adapted to withstand the effects of superheat. I also 
know of & similar thing having happened not long since 
at another station, the failure being also attributed to 
the use of superheated steam. At this station reeipro- 
eating engines were in use as well as steam-turbines, 
and when subequently extension sets were required, 
reciprocating engines were installed. I have also heard 
of the blades being stripped off a large turbine in the 
States where superheated steam was in use. These sort of 
experiences are not, as a rule, published in the papers; 
indeed, it seems almost indecent to drag them into light, 
but if without any special sources of information I have 
heard of three different instances of trouble with superheat, 
no doubt others have occurred which have not come to my 
knowledge. Perhaps Mr. Wilkinson might say as to 
experiences he has had with blades being atripped off the 
turbines at his station — Yours, etc, 


RECIPROCATING ENGINE. 


THE DIESEL ENGINE. 


SIR,—In the first answer to Question No. 634 in the 
Electrical Engineer of the 4th inst., A. C. G. I.“ would 
appear to have got a little mixed. In the diagrammatic 
drawing shown accompanying the answer your corre- 
spondent simply reduces the Diesel engine to a compound 
expansion engine with two cylinders. Не also shows the 
low-pressure cylinder double acting. It ie true that in his 
earlier experiments the inventor used as many as three 
„cylinders, but the engine which is now upon the market, 
and which has become а commercial success, is in every 
respect similar to an ordinary gas or oil engine, having 
what is commonly known as the Otto cycle, the whole of 
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the work being done in one cylinder, assisted in compression 
by an air-pump.. In the two-cylinder type there are simply 
& pair (sometimes called twin) of complete engines con- 
nected together in the usual manner adopted by the makers 
of gas and oil engines, and by this means an impulse is 
obtained each revolution.— Yours, etc., E.F 


FLATS IN COMMUTATOR. 


SIR,—I am in charge of a dynamo, 110 volta 40 amperes, 
and am troubled with a flat constantly coming in one of 
the segments of the commutator. As soon as it appears I 
have it turned out in the lathe, but it soon reappears. The 
coils of the armature appear to be all right. The springs 
of the brushes are all right. The brushes we use are copper 
gauze filled in with graphite. I should be pleased for any 
valuable correspondence on it.—Yours, eto., 

Е. J. HOPLEY. 


-e 


FORTHCOMING EVENTS. 


| Fripay, Dec. 11. 

Tramways and Light Railways Association.—At 8 p.m., 
inaugural meeting. Address by Mr. Atherley-Jones, K.C., M.P. 
on Protection in Special Relation to Tramway and Light Rail- 
way Enterprise." 

Physical Sooiety.—At 8 p.m., at the Royal College of Science. 
Papers: A Method of Mechanically Reinforcing Sounds," by 
Rev. T. O. Porter; ''The Simmance-Abady ‘Flicker’ Photo- 
metry,” by Messrs. Simmance and Abady; Exhibition of a 
Conductometer, by Mr. М. R. Appleyard ; and A Model to 
Illustrate Various Properties of Wave Motion,” by Prof. L. R. 
Wilberforce. 


SATURDAY, Dec. 12. 

West Hartlepool Scientific Society.—At 7.30 p.m., ordinary 
meeting. Paper: Мг. D. B. Morrison's Scheme for the 
Advancement of Apprentices,” by Mr. Wm. Kennedy. 

Glasgow Scientific Soolety.—At 7.30 p.m., ordinary meeting. 
Paper: ‘‘Steam-Turbine Machinery," by Mr. Arthur A. 
Wynne, M.A. 

Monpay, DEC. 14. . 

Institution of Mechanical Engineers.—At 7.50 p. m., graduates’ 
meeting. Paper: ''Main and Auxiliary Steam-Pipes for Power 
Plants," by Mr. Henry Baker. | 

Society of Arts.—At 8 p.m. Cantor lecture: ''The Mining of 
Non-Metallic Minerals,” by Mr. Bennett Н. Brough (Lecture IV.). 

TuEsDAY, Dec. 15. 

Institution of Electrical Engineers (Manchester Section).— At 
7.30 p.m., ordinary meeting. Paper: ‘' Electric Traction with 
Alternating Currents,” by Mr. A. О. Eborall. 

Institution of Civil Engineers.—At 8 p.m., ordinary meeting. 
Papers: Deposition in Pipes and other Channels conveying 
Potable Water," by Mr. J. C. Brown, D. So.; The Purification 
of Water Highly Charged with Vegetable Matter," by Mr. O. 
Chadwick, О. M. G. 

WEDNESDAY, DEC. 16. 

Liverpool Enginoering Society.—At 8 ms ordinary meeting. 
Paper: ''Polyphase Working," by Mr. H. W. Wilson. 

Society of Arts.—At 8 p.m., ordinary meeting. Paper: ‘‘Science 
and Industry,” by Sir Wm. H. Preece. 

Institution of Electrical Engineers (Birmingham Section).—At 
7.80 p.m., ordinary meeting. Paper: Testing of Electric 
Generators by Air Calorimetry,” by Prof. В. Threlfall, F. R. S. 

Royal Meteorological Society.— At 7.50 p.m., ordinary meeting. 

Society of Engineers.—At 6.30 for 7 p.m., annual dinner, Hotel 
Oecil. 

Chemical Soclety.—At 5.30 p.m., ordinary meeting. 

Tuurspay, DEC. 17. 

Institution of Electrical Engineers. —At 8 p.m., ordinary meeting. 
Paper: The City and South London Railway— Working Results 
of the Three-Wire System applied to Traction," by Mr. P. V. 
McMahon. Leeds Section.—At 7.30 p.m., ordinary meeting. 
Paper: ''Methods of Oharging for Electrical Energy,” by Mr. 
E. H. Orapper. 

Engineering Society, King's College.—At 5 p.m., meeting. 

Fripay, Dec. 18. 

Institution of Mechanical Engineers.—At 8 p.m., ordinary mcet- 
ing. Papers: An Enquiry into the Working of Various Water 
Softeners,” by Messrs. C. E. Stormeyer and W. B. Baron. 

Eleotro-Harmonio Society.—At 8 p.m., in the King's Hall, Holborn 
Restaurant, smoking concert. 

Institution of Civil Engineers (Students' Section).—At 8 p.m., 
ordinary meeting. Papers: ''The Action of the Sea upon the 
Foreshore,” by Mr. C. B. Case; The Causes of the Loss of 
Beaches," by Mr. F. W. Cable. 

Saturvay, Dec. 19. 

Junior Institution of Engineers.—At 3 p.m., visit to the elec- 
tricity works of the Walthamstow Urban District Oouncil. Train 
leaves Liverpool-street at 2.25 p.m. 
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THE INSTITUTION DINNER. 


The fifteenth annual dinner of the Institution of Elec- 
trical Engineers was held in the Grand Hall of the Hotel 
Cecil on Wednesday last. The President, Mr. Robert Kaye 
Gray, was in the chair, and was supported by a number of 
illustrious guests, amongst whom we may mention Lord 
Reay, Lord Monkswell, Lord Biddulpb, Lord Claud Hamil- 
ton, M. Hospitalier (president of the Société Internationale 
des Electriciens), and Mrs. Ayrton (the only lady member 
of the Institution). A number of the general managers of 
our leading railways were present. The President and the 
Council are to be congratulated on the large number of 
members present, and it is evident that the reorganisa- 


tion of the toast list is increasing the popularity | 


of this annual function. This year, apart from the 
loyal toasts, there were only three other toasts to be 
honoured, and in each case the five minutes’ limit to 
the speeches was strictly adhered to. The result was that 
at a comparatively early hour members were able to 


adjourn to the reception room, where the Imperial 


_Orchestra acted as accompanists to the general conversation. 
After the loyal toast had been honoured, Lord Moxks- 
WELL, the chairman of the London County Council, proposed 
in an able speech “The Institution of Electrical Engineers.” 
He referred to the members of the Institution as the spoilt 
children of science, and of their “earning fame and wealth." 
We trust that his speech ia prophetic. E 
The PRESIDENT, in reply, mentioned the great work 
which the London County Council had in hand in con- 
ver ting their tramways for electric traction. This under- 
taking had the warm approval of the Institution. While 
admiring the larger works that the Council are engaged in, 
he was afraid they could not be so hearty in their com- 
mendation of some of the smaller works which the Council, 
in common with other such bodies, sometimes undertook. 
"The tendency to be universal providers extended to all 
Government establishments, and even the great railway 
companies showed а desire to possess departments which 
would furnish all their requirements. While this tendency 
had certain advantages, there existed many drawbacks, the 
prineipal of which would appear to be the narrowing of 
the sources of production, and as an outcome of this effect 
the checking of the spirit of invention and development. 
In conclusion, Mr. Kaye Gray alluded to the steam-turbine 


and the high-speed steam-engines as being essentially the: 
outcome of electrical engineering. He advocated the general 


improvement in our educational methods, but at the same 
time individualism was required in education as in other 
matters. Ft was this individualism which had raised the 
country to its present position, and he did not think we 
were yet so decrepit as to require artificial barriers for our 
protection. o 

Mr. JAMES SWINBURNE proposed the toast of “ Railways 
and Telegraphs.” He said there was no doubt in the 
minds of the members that it was the right thing to 
electrify every railway forthwith. Unfortunately, the 
aid of Parliament had to be sought, and this resulted in 
great and interested opposition. He thought that these 
large companies should have the power to develop and 
improve without restrictions which tend to render profit- 
able working impossible. With respect to the telegraphs, 
our interests were enormous, and he looked to telephones 
to solve the traffic problem which Sir John Wolfe Barry 
was engaged upon. Не gathered that the enquiry had 
shown ordinary methods to be quite useless, as if the 
facilities of transport were doubled four times as many 
people tried to travel. A telephone system that would 
work would save the situation. 

Sir C. J. OWEN replied for the railways, and acknow- 
ledged the service which electricity now rendered. He 
hoped that with legislative restrictions removed, an even 
closer alliance between railways and electrical engineering 
would be for the commcn good. 

Sir Jonn WoLFE Barry, replying for telegraphs, said 
the country should be proud of having led the way in sub- 
marine telegraphy, because it still held the predominating 
interest in such undertakings. Не gave statistics of these 
cable enterprises and of the great reduction in rates. e., 


‘ordinary way. 


from 60 to 70 per cent.—which have been made during 
comparatively recent years. The average charge for tele- 
graphing 100 nautical miles was only 4d. per word, or only 
double the charge on land lines, which cost so very much 
less to construct. With respect to wireless telegraphy, he 
took a great interest in the same, and thought the facts were 
not always appreciated. His company had five cables from 
Cornwall, which at busy times dealt with 15,000 words an 
hour. Forty cables touched English soil, and at the same 
rate it meant 120,000 words an hour, or 2,000 a minute, 
equal to 12,000 letters a minute. Fancy that discharge of 
letters bombarded into the ether and encountering an equal 
bombardment from foreign countries! It was an appalling 


‘prospect, and any attempts at tuning would encounter 
‘tremendous difficulties and complications. 


Prof. S. P. THOMPSON then proposed Our Guests, to 
which toast Lord CLAUD HAMILTON, Sir WILLIAM WHITE, 
and M. E. HOSPITALIER replied. The last-named received 
а great ovation. 


— 


FIREPROOF CABLES. 


A speciality in the way of cables which will, no doubt, 
find wide favour has recently been introduced by Messrs. 
W. T. Glover and Co., Limited, Manchester. We refer, as 
the headline indicates, to the firm's fireproof type of cable. 
The need for such a cable has been increasingly felt of late, 
especially in.some of the newer fields of electrical enter- 
prise— ining and railway work, for instance. Nor will it 
lack employment in connection with older - established 
branches of electrical work. Behind switchboards, ard for 
arc lamp leads, theatrical displays, temporary installations, 
etc., fireproof cables should find a large field of employment 
awaiting them. | 


PATENT . | 
FIREPROOF 
BRAIDING 


4 PATENT LEATHEH 
SHEATHING 


Glover's Fireproof Leather-Braided Cable. 


The following is a description of the general method 
of manufacture: The cable is insulated with pure and 
vulcanised ‘rubber and served with proof tape in the 
It is then passed through a bath of the 
patent fireproof solution, and a braiding of tanned jute, 
which has been treated with this solution, is then put over 
this. After braiding the cable passes through another bath 
of the solution, which completes the operation.. If further 
protection is required, another braiding of leather thongs 
is put over all, the whole making a thoroughly well-insu- 
lated and strong mechanical job (see illustration herewith). 


‘For cases where cables already installed require protection 


from fire, Messrs. Glover make a fireproof tape which can 
be lapped over these cables and will answer the purpose. 
This doubtless will be of considerable use in those risky 
situations where an arc would play havoc with the well- 
dried braids and tapings that are still to be found behind 
switchboards all over the country. | 

The following are some particulars of tests made upon 
these cables by a very prominent firm largely interested in 
electrical railway work, to satisfy the Board of Trade as 
to the use of the same in connection with a large railway 
scheme. A length of ordinary /; rubber cable which 
was being made in the works was taken, the fireproof 
coverings of which consisted of three braids of asbestos and 
three braids of fireproofed tanned jute. A piece of bare 
copper strand was fastened to the outside of this cable, 
and the cable and bare strand were connected to the 
terminals of the generator, capable of giving 1,200 
amperes at 500 volts. Half a dozen punctures wero 
made in the coverings of the insulated fireproof cable, and 
a short-circuit was made by a piece of copper wire from 
the conductor thus exposed to the bare strand outside with 
the object of starting the arc. It was found that an arc 
of 700 or 800 amperes could not be maintained owing to 
the rapid carbonising effect of such a heavy current. The 


~ 
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largest current which could be permanently kept on for| THE CHOICE OF THE ROTOR DIAMETER OF 


10 or 15 minutes was, roughly, from 150 to 200 amperes. 
This current did not give a steady blazing arc, but 
sparked about the faulty places generally. This condition 
was kept up for 12} minutes. Ultimately the current 
increased very suddenly to 1,500 amperes or more, when 
the circuit breaker operated. The application of the current 
to the faulty spot was repeated five times, but the time 
during which it was possible to maintain an arc varied from 
а few seconds to а few minutes before the maximum current 
passed, operating the circuit breaker. The same terrific 
arc and blazing flash took place each time, and the final 
state of the cable is shown on the photo reproduced here- 
with, which was taken within 20 seconds of the last appli- 
cation of the current. The absence of smoke or smoulder- 
ing of the fireproof coverings is clearly shown in the 
photograph, and this is in spite of the fact that the experi- 
ments were made in the open air with a fairly strong wind 
blowing. 
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Glover’s Fireproof Cable, showing effecta of short-cirouiting test, 


Fuller details and samples, we understand, may be 
obtained by applying to Messrs. Glover direct. 


TRADE NOTICES AND NOVELTIES. 


* Ediswan " Speeialties. 


CELL-TEsTING IwNsTRUMENTs (Leaflet No. I, 2,018).— This 
comprises а new lioe of small portable ammeters and volt- 
meters for stationary and portable accumulators ; they are also 
specially suitable tor motorcar batteries. The larger ones 
are made in both round and square cases, the former being of 
polished brass, the latter of cast aluminium. The terminals have 
a special device which makes it impossible for the milled nuts to 
come off. Both instruments can be supplied either as ammeters 
or voltmeters. A watch type of voltmeter, with flexible cord 
and two contacts, is also listed ; this is also suitable for ignition 
cells, etc. It is put up in gunmetal case with silvered dial. 
All these instruments are made at the works at Ponder's End, 
and whilst the price is on competitive lines, the workmanship 
and finish are of the highest. 


CONTINUOUS - Current * парот” Arc Lamp (Leaflet 
No. Н, 2,019).—Describes the Liliput arc lamp with 
accessories. This lamp is too well known to necessitate a 
special description. 

Improvep Rapiator Lamps (Leaflet No. L, 2,021).—Daring 
past years it has been a frequent complaint of the people using 
electric glow radiators that they could not obtain spare 
lamps. The Ediswan Company have taken steps to see that 
this need not occur again, and this leaflet illustrates the new 
and improved Royal Ediswan” radiator lamp. An oval 
window has been introduced into the obscured glass, through 
which the filaments can be inspected. In addition, an improved 
and ventilated flanged cap is provided and secured by hard 
cement, This ensures better fixing of the cap. The filaments 
are prepared by a very special process, giving increased strength. 

TmHREE-PLATE PaTrrERN H.V. Cerina Rost (Leaflet 
No. A, 2,022). —In order to avoid the necéasity of having 
so many points in such places as offices, factories, etc., 
where appearance is not a sine quá non, the Ediswan Company 
introduced their three-plate pattern H.V. ceiling rose, by 
means of which two or more flexible pendants may be con- 
trolled by more than one switch. The special porcelain bridge 
separates the terminals from each other, and secures absolute 
immunity from short-circuit, whilst relieving the terminals 
from all strain. 


tthe pole pitch. Behrend estimates that C varies 
10 and 15 for half-closed slots. This formula is extremely 


INDUCTION MOTORS.* 


In the design of induction motors the mistake is often 
made of choosing a very large diameter for the rotor with 
а view to obtaining a poor power factor. Since, however, 
the length of the end connections, and, therefore, their 
inductance, is increased by this means, it may often happen 
that the desired result is not obtained, and that, in spite of 
the increased cost of manufacture, the power factor may be 
actually lowered. 

In the following article the writer wishes, in the first 
place, to emphasise the importance of that part of the total 
inductance which is due to the end connections, t and, in the 
second place, to develop a simple and practical method by 
which the best dimensions may be decided. 

On p. 36 of Behrend’s excellent treatise] on induction 
motors, the following formula for calculating с is given: 


c=C A 
t 


where C is a figure which is dependent on the slot dimen- 
sions and other conditions, A is the length of singu and 
tween 


useful on account of its simplicity, es 
mental results are available by whic 
value of C. 

The present writer has attempted to estimate the leakage 
flux of induction motora by а method analogous to that 
which has been found satisfactory in determining the 
reactance voltages of continuous - current. machines. 
Table I. has been obtained in this way, and is in fair 
agreement with test results. 


ially if experi- 
to decide the 


TABLE I. 
«ah zu — Flux per 1 om. length of winding embedded in 
гваш ігор, рег ampere-turn, in O. G. S. lines. 
Open slots. | alf-closed slots. |Completely closed slots. 
20 m 14 | тд 
25 *69 85 1'0 
50 57 *69 '83 
5Б 49 59 71 
40 43 52 62 
45 88 46 'bb 


It will be seen that the number of magnetic lines per 
lem. length of winding in iron and per ampere-turn has 
been taken as inversely proportional to the pole pitch. The 
flux per lcm. of end length may be taken as 4 for all 
values of pole pitch. Naturally, considerable variations 
from this may oceur with different mechanical arrange- 
ments of the end connections. For motors having squirrel- 
cage rotors ‘3 C.G.S. lines per ampere-turn per lem. of 
end length should be used, and the total should be estimated 
on the basis of the length of the stator end connections. 
The predetermination of the inductance of induction motors 
is carried out in the same way as the determination of the 
magnetising current, but whilst for the latter the magnetic 
circuit looped with the secondary winding alone is considered, 
all the remaining magnetic circuits are taken into account 
when calculating the inductance. 

Compared with the short-circuited coils of a continuous- 
current machine the leakage paths are much more restristed, 
and this explains why the figures in Table I. are so much 
lower than those employed for the calculation of the 
reactance of continuous-current machines. For the latter 
an average value of 4 C.G.S. lines per ampere-turn per 1cm. 
of embedded length and ‘8 C. G. & lines per ampere turn per 
lem. of free (or end) length have been found satisfactory. 
The conductors per pole and phase are also much more 
spread out in the case of induction motors than in con- 


* Tranglation of an article by Н. M. Hobart in Hlektrofrch isch? 
Zeitschrift for Nov. 12, 1903. 

t This has long been known, and has been pointed out by several 
designers. (See M. Breslauer's criticism of Behrend's treatment in 
Elektrotechnische Zeitschrift, 1905, No. 24). It is doubtful, however, 
whether the effect has been estimated at so high a figure as in the 
motor given ав an example in this article. 

+ “The Induction Motor, New York Electrical World ani 
Enyinecr, 1901. 
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tinuous-current machines. Since the pole-pitch in the 
former varies between 18cm. and 45cm., the conductors of 
each coil side take up from бот to 15om., and this in 
great measure accounts for the low values in Table I. 

An example of the estimation of « is worked out below 
in order to show the application of the method. Diameter 
of rotor, 102:m.; periphery of rotor, 3200m. ; number of 
poles, eight; pole pitch, 40cm. The slots are approxi- 
mately three quarters open, and therefore the values chosen 
are dd C.G.S. lines per ampere-turn рег 1cm. of embedded 
теп, and ‘4 C. G. S. per ampere-turn per lom. of free 
ength. 


Effective length of core parallel to spindle = 25:4cm. 
Ave length of one stator turn = 181cm. 
Length of one turn embedded in iron = 51cm. 
Free length of one turn = 1300m. 
C.G.S. lines per ampere-turn of embedded length —51 x :44 

= 22. 
C.G.S. lines per ampere-turn of free length = 130 x 4 — 52.* 
C.G S. lines per ampere-turn = 74. 
Number of stator slote = 120. | 
Number of stator slote per pole and phase = 5. 
Conductors per slot = 4. 
Turns per pole and phase — 10. А 

(In reality there is one coil of 20 turns per pair of poles, 
and not one coil of 10 turns per pole.) | 

e flux per coil per ampere = 74 x 20 = 1,480. 

Inductance per coil = 20 x 1,480 x 1075 = 000296 henry. 
Inductance per phase = :000296 x 4 = 00118 henry. 
. Period’ per second = 40. | 
Reactance per phase = 6:28 x 40 x 00118 ='296 ohm. 


The motor is built for а terminal voltage of 550, and as 
the stavor winding is star coupled the voltage per phase 


. 550 M 
is J3 = 318 volts. The short-circuit current at normal 


terminal voltage will then be 
terminal volts per phase 318 

2 х reactance per phase 2 x 296 
Calculation of the magnetising current : 

Primary terminal voltage ( = E) = 318. 

Turns in series per phase (= T) = 80. 

Periodicity per second = 40. 

Total flux per pole (E =4:2 T N Mx 10-8) Mz 2:37 x 106. 

Length of iron core (= л) = 25 4cm. 

Diameter of rotor = 102cm. 

Pole pitch ( =?) = 40:20. 

Breagth of (slot + tooth) for stator = 2`68ош. 

Breadth of (slot + tooth) for rotor = 2 280m. 

Statof slot opening = gem. 

Rotof slot opening = 8cm. i 

Part pf stator surface composed of iron = 66 per cent. 

Part of rotor surface composed of iron = 64 per cent. 

Avergge surface composed of iron (= p) = 65 per cent. 

Рн Р section of air-gap рег pole (= А хіхр) 660 
square centimetres. 

Factor to allow for fringing, 1:2. 

True section of air-gap per pole, 790 square centimetres. 

Ave air-gap density, 5,000. 

Maximum air-gap density ( 1:7 times the average density) 
= 5,100. | 

Air-gép length, ‘32cm. 

Air-gyp length (including allcwance for tooth saturation) 
= ‘65cm. 

Ampére-turns per pole, 1,430. 

Ampere-turns per pole and phase, 715. 

Turns per pole and phase, 10. 

Maximum current per phaso, 71 5 amperes. 

Effective magnetising current per phase = 50 amperes ( = B). 

Diameter of the Heyland circle = A – В = 486 amperes. 


= 586 amperes (= А). 


c= B _ 50 = 103. 
A-B 486 
cos ф = 85. 


It is clear that Behrend’s formula was based on the 
assumption that the inductance was directly proportional 
* This example shows the great importance of the end connections. 


A much better motor as regards power factor would have been obtained 
if the diameter had been made smaller and the ooil length greater. 


to the iron length.* The above method, which takes the 
effect of the end length into account, shows, however, that 
the inductance of only that раа of the winding which 
is embedded is proportional to the iron length. The 
inductance of the free length is directly proportional to 
the pole-pitch, so that the total inductance falls off much 
less rapidly with increasing pole-pitch than would be 
expected from Behrend’s 3 and it may even increase 
with increasing pole-pitch. Nevertheless, Behrend’s simple 
formula forms a quicker and more satisfactory method for 
predetermining с than the method based on the calculation 
of the flux per ampere-turn per lom. of embedded length 
and free length respectively.t It is only necessary to 
determine -suitable values for the constant C, and those 
given in Table II. are in close agreement with the figures 


jn Table I. 


TABLE II. 


—- Value for O in Behrend's - 


Ratio of effective core length to pole formula: с = 0 ^ 


pitch in percentages. 


Oompletely 

Open slots. dosed slots. 
150 6 12:5 
140 6:2 12:6 
130 6:4 12:7 
120 6'7 12:9 
110 Т1 13:1 
100 75 13:4 
90 8:2 15:8 
80 88 14:5 
70 9:5 14 8 
60 10:3 15:4 
50 11:3 16:1 
40 12:2 16:8 

50 155 17° 
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These resulta have been put into curve form in Fig. 1, 
and form a good basis for the calculation of с. 


A CENTRAL TECHNICAL COLLEGE PUBLICATION. 


Many old students of the Central Technical College will 
be interested to learn of the publication of a new magazine 


* It would seem as if the simplest formula in which the facts can be 
embodied is 
o=K за, 


where К апа К, are constants which are proportional to the ratio of 
х and to the slot depth respectively. It is, however, preferable to 


keep the formula as simple as possible, so that the writer thinks it 
better to retain Behrend's original formula, together with the values 
of O got from Table I. and Fig. 1. 

T Though this method gives a better insight into the relative effects 
of embedded and free length. 
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which has been brought out under the auspices of the 


Dr. | £ sd. 
„ ipud apr od o деа Association. Its Tidi эз eona ————— Sopa obi TENDO DE EROR 135 12 A 
com re ensive tit e 18 “ e ntra 79 and it has as editors JJ) ка казакы ш кө киа FV ’ 
Prof, Е. Frankland Armstrong and Mr. Maurice Solomon. P 999) м ; x is шын à 3 | à н 100 0 0 
The laudable object of the magazine is to keep old students, 
whether on the banks of the Nile or on the plains of India, in | 541 March 31, 1903 | 5 15 ч 
touch with what is doing at the college and in the laboratories ac а i a БЕ Ко 5 
in which they spent their early days —in a word, it is to be . £8,088 7 3 


a journal devoted to the maintenance and spreading of the 
interests of the college. The first number which has 
reached us is well calculated to give a good impression. 
Its get-up is in the best style, and the reading matter is of 
the highest standard. An excellent portrait of Prof. 
W. C. Unwin is presented as a frontispiece, and among the 
principal contents is an article on some research work of 
the past session, and another on the special work of an Old 
Centralian by Mr. W. Duddell, to be followed by others 
of a similar kind on the work which other old students are 
doing. The new electrical laboratories at the college are 
described, and some excellent illustrations lend a special 
interest to the subjects discussed. At first the magazine 
will be published two or three times a year, and more often 
later on should this be justified by the demand. 


Following we give a statement showing the electrical energy con- 
sumed, miles run, passengers carried, and receipts during the year : 
energy in Board of Trade units, 979,133; miles run, 654,742'390 ; 
passengers carried, 5,685,182; receipts, £30,907. Зв. 8d. Average per 
car mile: Board of Trade units, 149; passengers, 8°68; receipts, 
11:534. 


PERSONAL. 


Mr. Standen Leonard Pearce was on Wednesday appointed to succeed 
Mr. G. F. Metzger in the position of chief engineer to the electricity 
department of the Manchester Corporation. Mr. Pearce is at present 
deputy chief electrical engineer. The appointment will begin on Feb. 1 
next, on which date Mr. Metzger will take up the реа of con- 
sultant engineer, which position he will keep until his extension 
scheme has been completed. Mr. Metzger's salary is £900. Mr. 
Pearce is to have £800 a year, the same that his predecessor had to 
begin with. His present salary is £500 a year. The committee 
have decided to appoint an assistant electrical engineer at a commenc- 
ing salary of £250 per annum. The Manchester Guardian says: Mr. 
Pearce is a son of the late Rev. Standen Pearce, Baptist minister, 
and was born at Orewkerne, Somerset, in 1872. Although young, he 
has had a very varied experience of electrical work for 15 years. After 
education at Bishop's Stortford College, he was apprenticed in 1888 to 
Messrs. J. G. Statter and Co., West Drayton, electrical and mechanical 
engineers. His identures were for four years, but at the end of two 
years the firm gave up business. Mr. Pearce then joined himself to 
Mesara. Thomas Richardson and Sons, Hartlepool, marine and electrical 
engineers, He remained with this firm for over four years, spending 
34 years in the various workshops and a year in the drawing and 
scientific office as a draughtsman. In this way Mr. Pearce gained a 
practical knowledge of mechanical engineering work, especially as 
it affects electricity. Desiring to gain further practical acquaint- 
ance with machinery, he entered the service of the British 
India Steam Navigation Company, London, and for two years, 
on various vessels, had complete charge of a ‘watch,’ having 
control of all the main and auxiliary electrical and hydraulic 
machinery with which all modern ships are equipped. In 
1896 Mr. Pearce became assistant engineer with the Metro- 
politan Electric Supply Company, London. With that firm he 
remained till 1899, and when he left he was chief assistant engineer. 
From the Metropolitan he went for ё year or во to the British Thomson- 
Houston Company, London. Thence he passed to the Central London 
Railway Company, and became superintendent engineer at the power 
station. He was in the company’s service during the construction of 
the 'Twopenny Tube,’ as the London electrical railway has been 
called. In March, 1901, Mr. Pearce came to Manchester, having been 
appointed deputy chief electrical engineer to the Corporation." 

Mr. L. B. Hogarth, assistant engineer Seulcoates lane electric light 
and power station, Hull, has been appointed assistant engineer to the 
Ebbw Vale Steel, Iron, and Coal Company, Limited. 

Mr. Thomas Mason, I. S. O., telegraph traffic manager at St. Martin's. 
le-Grand, retires at the end of the year. He will be best remembered 
as superintendent of the special staff, a position which he held for 50 
years, during which the telegraphing of tho most important events and 
speeches in the United Kingdom was effected under his control. In 
acknowledgment of his long and meritorious service the King in March 


WALLASEY MUNICIPAL TRAMWAYS. 


Mr. R. R. Greene, general manager of the above undertaking, has 
resented his report to the chairman and members of the Tramways 
mmittee for the year ending March 31 last. The report states 
that on March 17, 1902, the first service of electric cars was 
commenced on the Rake-lane route, and on the 19th of the 
same month the cars started to run on the Sea Bank- 
road route. To mect the requirements of workmen and others 
desirous of reaching Liverpool in the early morning. a service of 
cars was also established from Molyneux-drive and Wallasey-road. 
These cars are much appreciated, and show satisfactory financial 
results, The Warren-drive route was opened on May 17, 1902. The 
suite of offices which the committee decided to erect in Sea View-road 
for the accommodation of the staff has been completed, and has proved 
well adapted for the purposes intended, A successful benefit society 
was established in July, 1902, by and for the employés, who elect their 
own committee, and the management is solely in their own hands. For 
a small weekly contribution a payment is made to members during 
sickness, and a faneral allowance is also provided by the society for the 
burial of deceased members, The efficiency of the lifeguard adopted 
by the committee and fitted on the cars has been proved on at least 
two occasions, when children who ran in front of the cars and were 
knocked down would have been seriously injured, if not killed, but for 
having been picked up by the guard. The comparative immunity from 
serious accidents during the year is matter for congratulation, and may 
fairly be taken as evidence of the care and vigilance exercised by the 
members of the traffic staff in the performance of their respective duties. 
The rolling.stock at present in use consists of 30 double-deck cars 
mounted on Brill single trncks driven by two motors of 25 h.p. each, 
seating accommodation being provided for 22 passengers inside and 
34 outside. One of these cars has been fitted with a top covering, 
and four others are being similarly fitted ; also one combined track 
cleaner, watering-car, and snow-plough on Brill single truck driven 
by two motors of 25 h.p. each. 
Attached we give an abstract of the accounts for the year. The 
total expenditure on capital account on March 31 was £120,505. 


Cr. REVENVE Account No. 1. £ s. d. | last personally conferred on him the insignia of a Companion of the 
Traffic receipts . . . . . . . 30,907 3 Imperial Bervice Order. | м 
Advertising тепїз................................................... 455 7 9| Mr. J. B. Hudson, the senior assistant at the Bootle electricity 
Other receipt . . ã . . 47 9 10 | works, has Leen appointed to act as deputy electrical engineer during 
National Telephone Oompany—compensations ............ 64 14 8 | the absence of the electrical engineer, and Mr. E. W. King has been 


appointed assistant electrical engineer at the salary of £110 per annum, 
rising by annual increments of £10 to £150 per annum. 


D Mr. Grimsdale, the electrical engineer at Warrington, has resizaed. 
М. RNC TRUE | 1850 13 4 Mr.J. R. Williams, K. H.. I. I.: A. M. J. E. E. A.LN.A., of Shetfield, 
Maintenance of buildings iain aries MIB SD FFF 
Maintenance of lines nnne enne 9611 7 — 

Depót ex pense t ẽ y. . 1,276 1 1 

T ra li: ox рёпй@й. аини eo 8 15,951 4 4 APPOINTMENTS VACANT. 

Rates and ages кик WERT CER YR ER 210 15 5 

Printing and stationery .......................................... 82 7 6 . 

Advertising ылата куркы EUR SE нор TERIS 82 9 O Assistant Electrical Engineer, Sanitary Commissioners 

Sas eA 620 17 0 | Gibraltar. Salary, £200 per annum. Applications by Dec. 16. See 

, к ааа нөк 157 10 5 | advertisement in former issue, | 

General charges FFC 1.158 6 9 Traveller with connection amongst buyers of arc lamps and switch- 

Depreciation and renewal fund ................................ 4,500 0 0 | boards, Box 808, Electrical Engineer Office. 
| | 25694 12 11 |) се and Electrical Engineer, Boston. Salary, £500. 

Balance carried to credit of account No. .................. 7,780 3 0 Switchboard Attendant, Motherwell. Salary, 25s. per week. 

31.474 15 11 Shift Engineer, Fulham. Salary, £104 per annum. Dec. 12. 

Cr. REVENUE Account No. 2. РА в. d. See advertisement in last is3uc. 

Balance, March 31, 1902........... . . . . . . . 308 4 3| Clerk and Accountant, Portsmouth Telephone Department 


Salary, £90 per annum. Dec. 14. Bec advertisement in last issuc. 


Wireman, at the Goldsmiths’ Institute, New Cross, to conduct 
classes in electric wiring. See advertisement. 


Revenue account No. 1— excess of receipts over expenses 7,780 3 0 


£8,088 7 5 
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PHYSICAL SOCIETY. 


At the meeting of the society on Nov. 27, Dr. R, T. Glazebrook 
(president), in the chair, 

Mr. Horace Darwin exhibited an electric thermostat. The 
thermostat shown at the meeting was made for Lord Berkeley, and is 
similar to one made for the spectograph of the 24in. refractor of the 
Royal Observatory, Cape of Good Hope. The vessel, the temperature 
of which is to be maintained constant, is surrounded by oil contained 
їп а bath. In the oil are placed two heating coils, through which 
electric currents pass. By automatically controlling these chrrents 
the temperature of the oil, and consequently of the inner vessel, is 
kept very nearly constant. The control is effected by means of a 
W heatstone bridge in the outer oil bath. This bridge has two opposite 
arms of copper and two of manganin, so that it is only balanced at 
some definite temperature. Its deviations from balance affect the 
position of a long horizontal boom attached to the suspended coil of 
a galvanometer. The position of the boom determines the greater 
or less descent of a ''hit-or-miss" arm which is periodically raised 
by a rotating cam, and can only fall to ita lowest position when 
the galvanometer boom is to one side and allows it to pass; this 
position of the boom corresponds to a fall of temperature of 
the controlling bridge. Thus the position of the ''hit-or-miss ". 
arm at its lowest tion depends on the temperature, and it is 
the variation of this position which regulates the amount of current 

ing through the heating coils. When the *'hit-or-miss" arm 
is at its highest position the galvanometer boom is absolutely 
free to move to its position of ‘equilibrium. We may call the 
two coils the intermittent and the permanent heating coils. At 
every rotation of the cam the hit-or- miss arm is lowered, and if it 
passes the gal vatiometer boom a key is closed and a current passes 
through the intermittent heating coil. Thus the frequency of the 
intermittent current depends on the temperature of the oil-bath. The 
duration of the time that the key is closed also varies, it may be long 
or very short. Every time the key is closed a movement takes place 
which increases the duration of the next closure of the key. The 
arrangement of the mechanism is such that when the temperature is 
steady the ‘‘hit-or-miss” arm will pass the galvanometer boom as 


many times as it is stopped by it in a given time. The current passing . 


through the permanent heating coil is also automatically regulated : 
if there is not enough heat passing into the oil, this current is gradually 
increased, This is done by cutting out resistance coils which are in 
series with the permanent heating coils. The cam which moves the 
** hit-or-miss ” arm is driven by а worm-gear and ару suitable motor, 
and the oil is kept thoroughly stirred by a fan. | 

Mr. W. C. D. Whetham asked what accuracy was aimed at in the 
instrument ? 

Mr. A. P. Trotter said that the use of thermostats would become 
more and more important with the perfection of thermometers. It 
was possible to keep a temperature constant within ,j;deg. O., but it 
was very difficult to determine the temperature to that degree of 
accuracy. In high-class resistance measurements with a Oarey 
Foster bridge one of the greatest difficulties was with regard to the 
temperature, which must not only be constant but also capable of 
exact determination. In the constant temperature room at the Board 
of Trade standardising laboratory the temperature varied by less than 
ideg. О, from day to day, and he would like to know the greatest 
accuracy obtainable with ordinary devices in such a room before con- 
sidering the introduction of the complicated instrument shown to the 
meeting. | 

The Chairman expressed his interest in the author’s communica- 
tion, and said he recently been trying to solve a somewhat similar 
problem by making use of a horizontal boom, attached to the suspended 
coil of a galvanometer, for making and breaking a current. His object 
was to regulate a current of the order of 50 amperes. Dr. Glazebrook 
asked if it was desirable or important to utilise all the adjustments in 
the instrument. | 

»The Author, replying to Mr. Whetham, said the instrument had 
been made as senaitive as possible, but he wss not aware within 
what limits it would maintain the temperature of the bath. The 
thermostat supplied to the Cape Observatory was capable of keeping 
the temperature within 13 „дед. C. for a period of eight hours. In 
reply to the Ohairman, he said that when working with small varia- 
tions of the external ompa amo it might be possible to dispense 
with one or other of the adjustments ; but when the external varia- 
tions were large it was necessary at times to supply a large quantity 
of heat to the oil-bath, and in order to do this effectually he thought 
all the adjustments of the instrument were desirable. 

А paper “On the Occurrence of Cavitation in Lubrication” was 
read by Mr. S. Skinner. The experiments described ın the paper arose 
from an observation made when бешш the refractive index of a 
liquid by means of Newton’s-rings. As Newton showed, the rings can 
be obtained when a liquid is run into the space between the lenses. If, 
when the liquid has been introduced, the upper lens be rolled on the 
lower, the observer sees following the central dark spot a crescent- 
shaped space, very bright provided the illumination be sufficiently 
wr d This is а vacuous or vapour-filled space, for when the motion 
of rolling ceases the liquid flows into the space and completely fills it. 
The inflow of the liquid depends in some way on the viscosity, and the 
effecta are more pronounced when a more viscous liquid is used. The 
most convenient mode of observation is to use а deeply-coloured liquid, 
and to look at the space by transmitted light. The author has found 
that a convenient liquid is a strong solution of fuchsin in glyeerine. 
This red solution is so deeply coloured that, even up to the point where 
the lenses are nearest, some colour shows, and light is only brightly 
transmitted at the place where there is a break in the liquid. The 
cavities which аге formed must be produced either by splitting the 
„диа itself, or by tearing the liquid from the glass surface. The 
effect may be described as а case of ‘‘cavitation.” Some experiments 


‚ Everett) mentioned that a simi 


there wou 
the case of any cylindrical bearing, the rate of approach and recession 


| were made to imitate the actual case of a fully lubricated axle rotating 


under a bearing. For this purpose, a thick disc with its edge worked 
to a spherical surface of curvature equal to the radius of the disc, 

mounted on an axle, was arranged so that the lower part of the disc 
dipped into an oil-bath, whilst a flat plate of glass rested on the 

upper edge of the disc. As the disc rotated oil was carried round, so 

that the point of contact of the disc and plate was maintained 
copiously lubricated. The diso represented the axle and the plate the 
bearing on it. What happened on rotation could be observed by looking 
through the glass plate with a magnifying glass. It was scen that 
during motion а cavity was formed on the side where the edge of the 
disc was moving away from the plate. The sizeof the cavity depended 
on the rate of rotation. In ball-bearings completely immersed in 


‘oil, the experiments show that there must be a small cavity near the 


point of nearest approach of each ball to its neighbours, and also to 
the surface on which it is running. & the friction of the bearing ів 
the viscous friction of the oil, it follows that the friction must be 
considerably reduced by the formation of these cavities, which are 


filled with relatively non-viscous vapour. The high lubricating pro- 


perty of oils owes its origin not only to their superior viscosity, but 
чо possibly, to the facility with which cavities may be formed in 
them. » 

The author illustrated his paper by & series of experiments showing 
cavitation produced by rolling lenses on plates. l 

Prof. J. D. Everett said it was interesting to note that cavitation ` 
had been observed and сет explained by Newton. Не (Prof. 

ar phenomenon was exhibited by a 

steam-roller working on mud, and gave an explanation of the pro- 
duction of pressure and tension respectively in the liquid near the 
contact of the roller and the mud. If the mud were sufficiently viscid, 
cavitation might occur behind the roller. 7 

Mr. W. A. Price said that the observations of the author could not 
fail to be of interest to engineers. Не asked to what extent cavitation 
was going on in an ordinary round bearing or in the slide valve of a 
‘locomotive, and suggested that the views of engineers upon the subject 
of lubrication might require considerable modification in the light of 
the present paper. 

Mr. C. V. Boys expressed his interest in the paper and the experi. 
ments shown by the author. He said that, like Mr. Price, he had 


been thinking of the influence of cavitation upon machine bearings, 
but, unlike him, he had not come to the conclusion that our ideas on 


the subject should be changed. In the author's experiments cavitation 
was produced by the approach of two surfaces on one side of their line 
of contact and their recession on the other side. In the case of a 
cylindrical bearing the space between the shaft and journal was believed 
to be compe filled with oi], and if the shaft were truly concentric 
d be neither approach nor recession. He thought that in 


would never be great enough to produce cavitation. The case of ball- 

‘bearings, when using a thick lubricant, was different, and cavitation 
might ocour. If it did, it would occur behind the point of cbntact, 
‘and although the production of cavitation involved a loss of energy he 
questioned whether it did any appreciable harm. Mr. Boys referred 
to the dendritic patterns formed, when mixing paints, by lifting the 
‘muller from the plate, and suggested that their formation was a 
: phenomenon of the same kind as cavitation. 

Mr. R. Appleyard said there were two distinct cases to be con- 
„sidered : (1) a wheel on a plane, and (2) a shaft in its bearing. He 
‘agreed with Mr. Boys that the cavitation occurred behind the point o 
‘contact and did not matter in the case of a ball-bearing. But if 
cavitation occurred in a cylindrical bearing, the cavity would form 
between the two surfaces which were next coming into contact. If the 
‘surfaces were smooth little harm would ensue, but if they were rough 
the occurrence of cavitation would be detrimental, for it would result 
in direct contact. 

Dr. A. Griffiths asked the author if cavitation in lubrication was 
supposed to be an advantage or a disadvantage. | 

Mr. Skinner, replying to Mr. Boys, suggested the construction of 
glass bearings to determine whether cavitation occurred in cylindrical 
shafts. He thought that cavitation in lubrication was an advantage 
as a rule, because spaces formerly filled with viscous material were 
then filled with something with small viscosity. 

Prof. R. Threlfall then exhibited and described the following 
instruments which he has used in the testing of electric generators by 
air calorimetry: (1) A '' hot-wire voltmeter” accurate to 10 volt. 
The wire in this instrument is very fine, and special precautions are 
taken to keep the tension on it constant, so that the elongation 
measured is due only to the expansion of the wire caused by the 
heating effect of the current. (2) A ‘‘ Pitot tube” for the measure- ` 
ment of air velocity, the velocity пеп. Ороо to the square 
root of the pressure produced in the tube. (3) A ‘‘ manometer” for 
determining pressure differences in Pitot tubes with accuracy, 
This consists essentially of two bottles containing coloured water, 
which are connected by a siphon, and the air-space of each bottle is 
put in communication with its appropriate tube. The readings are 
taken by setting a pair of needle points just to touch the liquid surface, 
and then measuring how they differ in level by micrometer screws, or 
by eallipering suitable jaws. The instrument is reliable to 0°01тш. 
of water pressure. (4) A multiplying pressure gauge, in which the 
motion of a float or ball is used to operate a finger moving round a 
dial. The dial is divided in such a manner that the square roots 
of the pressure differences are read off. Air velocities are therefore 
given directly. | | 

Mr. Duddell, referring to the voltmeter exhibited, asked if there 
was any trouble with regard to the temperature variation of the resist- 
ance of the wire. In using the instrument with large alternating 
currents it was necessary to use a standard shunt, and difficulties then 
arose because of the fact that tho self-induction of a shunt, formed of 
straight bars and capable of carrying the necessary current, was com- 
parable with its resistance. It might be possible to get a satisfactory. 
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ek ead doubling the bars upon themselves to reduce the self. 
induction, . 

Prof, Threlfall said that there was no difficulty with regard to 
changes in temperature of the room, because they only altered the zero 
of the instrument. Referring to the ibility of constructing a low- 
resistance standard shunt, he said he had calculated the self-induction 
of the bars forming his shunts, and had come to the conclusion that it 
was negligible in his experiments. Experimentally he had found that 
it could not produce an error of 1 cent. 
design a shunt that the mutual induction of its parts would balance 
the self-induction to a certain extent. 


LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion sat again on Thursday 
and Friday last week at the Westminster Palace Hotel, Sir David 
Barbour in the chair, 

Mr. Arthur Harrison, borough engineer and surveyor of South- 
wark, said that the danger arising from costermongers’ stalls in the 
streets was enhanced in the roads along which the electric tramways of 
the London Oounty Oouncil ran. He urged that the control of the 
streets by borough councils should not be reduced, but increased, and 
extra powers should also be given with regard to the opening of 
trenches, etc. He though the рше of a board of locomotion 
was desirable On the question of the veto on tramways, the witness 
was of рш that that should be retained by the borough councils, 
It would be utilised by them with great care. 

Lord Ribblesdale: Do you object to having the veto removed 


because it would deprive you of the power of bargaining which you at | 


present ?—No, I do not think a bargain has been made with a 
company, but the veto gives us the power to say that a tramway must 
be made in such a way as to provide for other traffic. 

Mr. R. M. Prescott, town clerk of the borough of Fulham, having 
given evidence, 

Mr. Norman Soorgie, borough engineer and surveyor of the borough 
of Hackney, gave some interesting ou with regard to the breakin 
up of roads. In the two years ended Sept. 30, 1903, the Gaslight an 
Coke Company made 5,981 openings in the street, disturbing 81,773 
square feet ; the Kast London Water Oompany, 2,547 openings, cover- 
ing 35,880 square feet; the New River Company, 1,833 openings, 
covering 34, а feet; and the Borough Oouncil, ircluding a 
few by the Post Office Telegraphs Department and the London County 
Council, 1,113 openings, covering 29,710 equare feet. The companies 
should be required, except in cases of emergency, to obtain the con- 
sent of the borough councils before making street openings. The 
controlling power of the borough council should extend over all bodies 
having authority to open streeta, including the London County Council. 
No curtailment of the powers of veto over tramway schemes was 
desirable. Only in one instance had the Hackney Borough Council 
thought fit to refuse consent. There was an absolute necessity for 
in means of communication between the City and the North- 
East of London. Schemes such as that promoted. by the City and 
North-East Suburban Railway would meet the want. The proposed 
line to Ohequers-green would afford speedy access to the City, and the 
north-east branch to Waltham would provide for the diatricts around 
Victoria Park and Hackney Wick. Не was directed by his Council 
P шқ that powers should be given to construct such lines without 

elay. 

Councillor Levy, of the Hammersmith Borough Oonncil, gave 
evidence on behalf of that body. He stated that there was consider- 
able congestion of traffic, both vehicular and pedestrian, in Uxbridge- 
road, due to the fact that the termini of the Tube Railway and the 
electric tramways were at the same point. The widening of Hammer- 
smith-broadway was provided for in the London County Council's 
Tramways Act, 1903, and when effected it would doubtless afford relief 
under present conditions, but should any of the contemplated tube 
railways to Piccadilly be constructed, and the terminal station be 
placed in the Broadway, as had been suggested, a further widening to 
provide for the increased pedestrian traffic created thereby might be 
necessary, in which case the promoters of the railway should be 
required to bear the oost thereof. The congestion in Uxbridge-road 
might possibly be relieved by a rearrangement of the tramway terminus, 
and the oe traffic would undoubtedly be lessened by the exten- 
sion of the Central London Railway in a half-circle to near Hammer- 
smith-broadway, with a station at an intermediate point at the end. 
An шера electric railway was much needed between Hammer- 
smith and the City, vic Kensington, Knightsbridge, Piccadilly, and 
Charing Oross ; also a direct and improved service from Hammersmith 
Station of the North and South-Western Junotion Hailway to stations 
en the North London Railway and to the City, апа an improved 
service to Waterloo, Ludgate-hill, and Olapham Junction on the 
London and South-Western Railway. At the present time both 
services were infrequent. 

Mr. J. Patten Barber, borough engineer of Islington, gave 
similar evidence to that of the representatives of other borough 
councils as to powers of regulating the unloading of barrels and coal, 
the obstruction of streets due to street markets, and the breaking up 
streets by statutory companies. Much of the delay and danger now 
existing in crowded thoroughfares would be prevented by proper 
widenings and the provision of secondary streets. 

Mr. William Eve, alderman of the borough of Stoke Newington, 
seid that he and the Council he represented thought it was absolutely 
necessary that one authority should have full power of applying to 
Parliament for powers to construct tramways in London. well- 
arranged scheme could be carried out whilst any one borough could 
prevent, by its veto, an application to Parliament for the construction 
of a tramway within ite area. While any irresponsible person could 
apply to Parliament for authority even to alter the level of any main 


It mignt be possible to во |: 


consequent upon the construction by the railway com 
for an auri eee railway ; £2,100 was award 


total amount of £4,100 should be al 


' thoroughfare or to make a level ctossing over it, the London County 
‘Council had no power to apply for authority to construct a new tram- 


way unless the road authorities gave their consent. The result was 
that either good projects had to be abandoned or the London Oounty 
Council had to consent to onerous conditions to the prejudice of other 


N 
The Commission adjourned. 


LEGAL INTELLIGENCE. 


GREAT NORTHERN AND CITY RAILWAY. 

Mr, Justice Wright, sitting in the High Oourt on Tuesday, disposed 
of the case of Dawson v. the Great Northern and City Railway. The 
action was originally brought and judgment obtained by the plaintiff 
at an enquiry held for che purpose of assessing the damage caused to 
premises in the City-road and stock-in-trade as the result of subsidences 
ny of tunnels 
for structural 
damsge and £2,000 for the stock ( drapery), and it was agreed that the 

ocated in thirds to the parties 
interested. The question for the Oourt now to decide was whether the 


plaintiff could show title to the amounts which had been ascertained. 


His Lordship found for the plaintiff sums amounting to £1,566 ; 
but the company having paid £2,000 into court, with a denial of 
liability, judgment was entered in their favour, with costs. 


FERRANTI LIMITED. 


On Saturday, in the Ohancery Division, Mr. Justice Joyoe had 
before him the action of Poole v. Stirling and Ferranti Limited, which 


Mr. Vernon, for the plaintiff, said the action was brought by 
debenture stock holders to enforce their security. The defendants 
(Stirling and Jones) were the trustees for the stockholders, and Parr's 
Bank were second encumbranoers, they holding a debenture for £30,000, 
ranking after the debenture stock. Stirling and Jones consented to 
jadgment, and so did the bank, but the company had not put in a 
defence. The debenture stock, to the amount of £100,000, was issued 
in November, 1901. The security had not yet become enforceable, and 
noi nterest was in arrear, but the company was insolvent. 

His Lordship made a declaration that the trusts of the debenture 
stock deed should be carried into effect, and directed the usual accounts. 
and enquiries to be taken. 


eame on as a motion for judgment. 


ALLEGED THEFT OF ELECTRICITY. 


At Bow-street Police Court Sir A. de Rutzen heard a charge pre- 
ferred against George Walter Lawrence, described as an electrical engi- 
neer, of stealing electricity to the value of 10s. from Messrs, Ooon and 
Clarke, engravers, of 401, Strand. 
Mr. E. Wilmot Seale watehed the proceedings on behalf of the 
Oharing Oross and Strand Electricity Supply Corporation. 
Detective-Inspector Drew deposed that, in consequence of some- 
thing which he heard, he went, with Deteotive-Bergeant Stephens, 
to 401, Strand, апа there saw the prisoner in а top room, wbich he 
occupied. An electric lamp was burning in the room, and witness 
asked him where he got his light from. He replied that he had per- 
mission from his landlord to connect the lamp with his wire. e 
officer told the accused he had information that it was connected with 
the wire of Мевате, Coon and Clarke, who occupied the floor imme- 
diately below, and he admitted that that was true, saying that he did it 
about two months ago, as he had some bother with his lamp. 
On this evidence the prisoner was remanded. 


DAMAGES AGAINST THE DUBLIN TRAMWAYS COMPANY. 


In the Nisi Prius Court (Dublin) Mr. Justice Madden and a city 
special jury heard a claim by Josephine O'Brien against the Dublin 
United Tramways Oompany to recover damages for injaries sustained 
by her while riding in one of the defendant company’s tramcars on 
Aug. 23. The plaintiff claimed 21,00) damages. The defendant 
company denied negligence. 

Sir Thomas Myles, ex-president of the Royal College of Surgeons, 
said the plaintiff was suffering from an internal injury, which he 
believed was incurable. 

Mr. O’Brien, for the defence, admitted that the company were 
liable, but urged that the damages ought to be moderate. 

The jury found for the plaintiff, damages £1,000, and judgment was 
given accordingly. 


A TELEPHONE DISPUTE. 


The case of the National Telephone Oompany т. Phelps was 
mentioned to Mr. Justice Farwell in the Chancery Division on Friday. 

Mr. Upjohn, K.C., said an injunction had been granted ex parte 
to be oontinued until that day, and it was now proposed that it should 
be continued till the trial. In this case Mr. Phelps claimed the right 
to disconnect the cable of the National Telephone Company, which 
served some 66 subscribers, and if that were done considerable public 
inconvenience wight arise. 
Mr. Jenkins, K.C., said that the point between his learned friend 
and himself had been quite clearly defined. апа he suggested that the 
case should be put in the witness list. The only issue was whether 
the plaintiffs were entitled to maintain a certain cable and any appa- 
ratus that might be connected therowith upon certain premises in 
Southampton-row. 

The case was ordered to be set down in the witness list. 
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COMPANIES’ MEETINGS AND REPORTS. 


NERNST ELECTRIC LIGHT. 


The report of the directors for the year ended Sept. 30, 1903, states 
that the return of lamps sold in the Company's districts, as well as 
in England, during the period under review, shows an increase, and 
the working expenses have been further reduced. As the experimental 
shops and laboratory have been closed owing to the altered policy of 
the Company, the directors, acting on the advice of their auditors, 
have added the sum which previously appeared on the balance-sheet 
under these headings to the development suspense account, which thus 
stands at £17,355. As it is clear that a considerable proportion of 
the above will have to be met before future profite can be distributed, 
the directors are of opinion that the balance is not available for divi- 
dends. The Board consider that the shareholders would be acting 
wisely in reducing the capital of the Company so that it might repre- 
sent more т the available assets. As already announced, the 
scheme formulated by a section of the shareholders commends itself to 
the directors as an equitable basis for distribution between the two 
classes of shares. The directors regret to announce the retirement of 
Mr. Hugo Hirst from the Board. Mr. R. J. Wallis-Jones and Mr. 
А, М. Oppenheimer have been elected as directors. 


ISLE ОЕ THANET ELECTRIC TRAMWAYS. 


The report of the directors for the Je ending Sept. 30 last 
shows a balance at credit of profit and loss account of £12,504. 
Traffic receipts amounted to £33,465, as against £955,088 for 
the corresponding period of last year, a decrease of £1,623, 
which was entirely due to the inclemency of the weather during 
the summer and autumn. To pay the debenture interest, 
dividend on preference shares, interest on loan, fees to deben- 
tare trustees and income tax, an additional sum of £3,403 was 
required, which has been taken from the unappropriated balance at 
the credit of last year's revenue account. From this balance also a 
sum of £1,853 has been written off for compensation for accidente, 
and for other charges in the previous year. These were only asoer- 
tained after last year’s accounts were closed, and the further sum of 
£500 has been written off ‘improvement of cars." The balance of 
last year's revenue account now stands at £5,047, which їз carried 
forward. The compen has been insured against accidents to third 
perties since June 16, 1505. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORES. 


The directors’ report for the year ending Sept. 30, 1903, show, after 
provision for doubtful debts, a net profit for the past 12 months of 
£54,568. 16e. 3d. Adding £62,361. 118. 7d. brought forward, and 
deducting £12,500 interim dividend ps in June, there remains a 
disposable balance of £104,430. 7s. 10d. The directors recommend 
the distribution of a dividend of 15s. a share, free of income tax, 
amounting to £37,500, making, with the interim dividend paid in 
June, a total payment of 10 per cent. for the year, and leaving 
£66,930. 7s. 10d. to be carried forward. The general business shows 
a falling oif when compared with last year. Toa great extent this is 
due to the general depression existing in trade, as a result of which 
competition has been, if anything, keener than usual. The cable to 
connect San Francisco with the Sandwich Islands, referred to in the 
last report, was laid for the Commercial Pacific Cable Company by the 
cable steamer ''Silvertown" on Јар. 1 last. The Dacia and the 
*‹ Buccaneer ” have been employed in cable repairing work during the 
year. The works at Silvertown and Persan have been maintained in 
their usual state of efficiency, and extensions continue to be made. 
The Company's Act for the amendment of the memorandum of association 
received the Royal assent on June 30 last. The ground lease for a 
term of 284 years of the Cannon-street premises has been purchased. 
The Company holds s considerable interest in the Palmer Tyre, Limited, 
aud has designed & new motor tyre which attracted a good deal of 
attention at the recent Stanley Show. 


YF 
NEW COMPANIES REGISTERED. 


Electrophone, Limited.—Oapital, £15,000. Object: to acquire 
and work the undertaking known as Electrophone, Limited. 

Derby Electrical Company, Limited.— Capital, £1,000. Object: 
to acquire and carry on the business of an electrical engineer. Regis- 
tered office: St. George's Engineering Works, Wood's lane, Derby. 

B. B. B. Rubber and Gutta Percha Company, Limited.— 
Capital, £6,000. Object: to carry on in Great Britain and elsewhere 
the business of manufacturers of and dealers in rubber and guttapercha 
goods. Registered office: 8, Church · street, Coatbridge. 

White and Hemphill, Limited.—Oapital, £10,000. Objects: to 
acquire the business of William White and Son, of 34, Roxburgh- 
street, Greenock, and to on the business of iron and brass 
founders, mechanical and electrical engineers, boilermakers, etc. 
Registered office: 34, Roxburgh-street, Greenock. 

Bukit Rajah Rubber Company, Limited (79,314). —Oapital, 
£70,000. Objects: to acquire the estates in the district of Klang, in 
Selangor, Straits Settlements, known as Bukit Rajah, Sungei Binjai, 
New Eskdale, Delabole, Bukit Duku, and Booneans; to plant, 
grow, produce, prepare for market, and deal in indiarubber, gutta. 


percha, etc. 


British Johns-Manville Company, Limited (79,272).—Oapital, 
£25,000. Object: to carry on the business of dealers in and importers, 
e rs, and manufacturers of all kinds of electric, magneto, 
galvanic, chemical, and other machinery, apparatus, and appliances, 
ma terials, and substances used by electrical and other engineers, etc. 
Office: 81, Fenchurch-street, E.C. 


CONTRACTS FOR ELECTRICAL SUPPLIES, 


Preston.—The Corporation invite tenders for a traction switch- 
board and accessories. Tenders by Dec. 12. See advertisement in 
former issue. 

London, N.—The Hornsey Borough Council invite tenders for the 
supply of 100 cast-iron lamp columns, Specifications from the Surveyor. 
Tenders by 14th inst. 

Wiring.—The Scottish office of the May Ostway Fire Appliances, 
Limited, invite tenders for wiring of buildings for the May-Oatway 
fire alarms, See advertisement. 

Barcelona.—The Harbour Works Commissloners require tenders for 
installation of electric Jight and power by Feb. 15. Particulare may be 
obtained from the Commissioners. 

. Pontypridd.—The Urban District Oouncil invite tenders for free 
wiring, and for Section О, the supply of tramcars. Tenders by 24th 
inst. See advertisement in last issue. 


Stockton-on-Tees.—The Corporation invite offers for hiring or 
hire-purchase system for motors to be fixed on their mains, Tenders 
by 15th inst. See advertisement in last issue. 


Govan.—The ry eti nd invite tenders for the supply, delivery,. 
and erection of coal bunkers, conveyor, and electric capstan. Tenders 
by 28th inst. See advertisement in last issue, 


Colchester.—Tenders are invited for erection of electrical works at 
Hythe Cause way, Oolchester. Specifications, etc., from Mr. Ernest R. 
Beckwith, architect, 10, Trinity-street, Oolchester. 

Stookport.—The Electricity Committee invite tenders for supply of 
din. and din. cast-iron mains, and for irregulars from 3in. to бір. 
Specifications from the Engineer. "Tenders by 16th inst. 


Peteringa (Croatia).—The Municipality require tenders for 
installation and working of electric lighting ; 6 to 8 arc and 160 to 
180 incandesvent lamps are required for the street-lighting. 


Greenwich.—The London County Council invite tenders for six 
electrically-driven three-throw boiler feed роще Specifications, 
etc., at the County Hall, Spring-gsrdens, S.W. Tenders by Jau. 19. 


Plasencia.—The Municipality require tenders for electric lighting 
of the town for 12 years by 26th inst. Particulars from the above 
authority, Oasas Consistoriales, Plasencia, Province of Oaroeres, Spain. 

London, E.C.—The East Indian Railway Company invite tenders 
for the supply and delivery of electrio plant for а lighting installation. 
Specifications from Company's Offices. Tenders by 12 noon on 23rd 
inst. 

Hackney.—The Council invite tenders for feeding and distributing 
mains, Specifications from Mr. Robert Hammond, M.I.C E, 64, 
Viotoria-street, Westminster, S. W. Tenders by Jan. 4, 1904. 
advertisement. 

Sydney (N.8.W.).—Tenders are asked for the supply of continuous 
and alternating current metera. Specifications, conditions, and forms 
of tender are obtainable from Messrs, Preece and Cardew, 8, Queen 
Anne's-gate, S. W. 

Warrington.—The Electricity Committee invite tenders for the 
supply of earthenware ducts for the drawing-in system of mains. 
5 from the Electrical Engineer, Howley, Warrington. 

enders by 14th inst. 

Camberwell.—The Borough Council invite tenders for the main- 
tenance of electric bells and private telephones. Forms of tender from 
Mr. W. Oxtoby, borough engineer, Town Hall, Oamberwell, S.E. 
Tenders by 5.30 p.m. on Jan. 18 

Bradford.—The Corporation invite tenders for an installation of 
electric lighting at the new district baths, Drammond-road. Specifica- 
tions, etc., from City Architect, Whitaker-buildings, Brewery-street. 
Tenders by 12 noon on 14th inst. 

Erith (Kent).—The Urban District Council invite tenders for the 
execution of all installation work required under their assisted wiring 
scheme for period ending Dec. 31, 1904. Specifications, etc., from 
Mr. Geo. E. Heath, elestrical engineer. Tenders by 4 p.m. on 14th 
inst. 

Christohurch (New Zealand).—Tenders are invited for the com- 
plete installation of electrical tramways, other than buildings. Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-street, S.W. Tenders by March 17. See advertise- 
ment, 

Culiacan (Mexico).—Tenders are invited for lighting the rd 
electricity : 60 arc lamps of 1,200 с.р. and 110 incandescents of 50, 30, 
and 16 0. p. will be required. i а will be received by letter 
unti; Lec. 31 in the Secretaria del Ayuntamiento, Culiacan, where 
further infcrmaticr may be obtained. 

West Ham.—The Education Committee invite tenders for the electric. 
wiring and fittings and for the hot-water heatin appara os requires 
at the Whalebone-lane Higher Elementary School, Stratford, E., and 
Shipman-road School, Oustom House, E., now in course of ersotion. 
Tenders by Dec. 14. See advertisement in former issue. 


Leioester.—The Gas and Electric Lighting Committee invite 
tenders for the supply and delivery of the necessary cast-iron pipes 
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and connections, from дїп. to Збір. in diameter, 
months ending Dec. 31, 1904. 8 | 
M. I. O E., M. I. E. E., engineer and manager. Tenders by 11 a.m. on 
12th inst. | | 

Ennisoorthy (Ireland).—The District Lunatic Asylum Com- 
mittee invite tenders tor the following works: generator and motor- 
generator converter; motor and motor pumps; accumulators; main 
switchboards ; overhead-conductors and telephone; gearing and shaft- 
ing; wiring asylum. Specifications, etc., at the Asylum Office. 
Tenders by Jan. 20. E | | | 

Manchester.—The Tramways Committee invite tenders for the 
supply of electrical stores, etc., comprising cable; commutators, eto. ; 
armatures, controllers, etc.; armature repairing material; fuses ; iron- 
mongery ; rubber, etc.; trolley cord. Specifications from Mr. J. M. 
M'Elroy, Tramways Department, 55, Piccadilly, Manchester. Tenders 
by 10 a.m. on 15th inst. 

London, S. W.—The London County Council invite tenders for the 
supply and delivery of about 6,850 tons of steel girder tramway rails, 
fishplates, and bolts and nuts, and for 4,100 tons of steel slot rails, 
and 1,490 tons of steel conductor tee rails required for electric trao- 
tion on the Oouncil’s tramways. Specifications, etc., from Engineers’ 
ре аш and tenders to the Clerk, Oounty Hall, Spring-gardens, 

y Deo. 15. 

Sydney (New South Wales) —Tenders will be received at the 
office of the Deputy Postmaster-General, Sydney, New South Wales, 
up to 2.50 p. m. on Deo. 30, for the supply and delivery at the depart- 
mental stores, Sydney, of telegraph, telephone, and electric light 
material, Specifications, etc., may be seen and tender forms obtained 
at the General Post Offices, Sydney,. Melbourne, Brisbane, Adelaide, 
Hobart, and Porth. ` oo | 

Harrismith (South Africa).—The Town Council invite tenders for 
high - tension concentric feeder cable, low-tension triple -concentric 
distributor cable, low-tension service and street-lighting cables, joint- 
boxes, service boxes, and other accessories, and the supply of five 
50-kw. transformers, four transformer pillars, high and low tension 
switchgear, eto. Specifications from Messrs. Mordey and Dawbarn, 
82, Victoria-street, Westminster. Tenders by Jan. 18. 

Portugal.—The Diario do Governo of Des 2 contains an announce- 
ment that the project presented by the United Gas and Electricity 
Companies for the establishment of eleotric light in the new highway: 
surrounding Lisbon will be on view for 15 days from Dec. 2, within 
which time reclamations have to be made. The Diario containing the 
above notice may be seen by those interested on application at the 
Commercial Intelligence Branch of the Board of Trade, 50, Parliament- 
street, S.W., any day between the hours of 10 a. m and 5 p.m. 
(Saturdays, 10 a.m. to 1 p.m.). | 


RESULTS OF TENDERS. 


Leeds.—The Markets Committee have accepted the tender of 
R. Middleton, Leeds, at £457. 11s., for an electric lift to hotel at 
New Market Hall. | 

Whitehaven.—The tender of H. Burns and Sons, Duke.street, 
Whitehaven, has been accepted for iastalling electric light and bells in 
six houses in Welliogton-row. 

Todmorden. —The Corporation hava accepted the tender of Brace 
Peebles and Co., Limited, for one 150-kw. steam set, one 75-kw. steam 
set, und one balancing booster set. 


Leeds.—The Street-Lighting Department have accepted the tender 
of V. Roberts, Skinucr-lane, Leeds, at £220, for installing a heating 
plant at the new offices and workshops at Springwell. 


London. —The tender of Bruce Peebles and Co., Limited, has been 
accepted by the War Office for two 400. h. p. slow-speed continuous- 
current generators, 100 revolations, dire»t-coupled to Robey engines. 


King's Heath (near Birmingham).—The Urban District Council 
have accepted the tender of W. H. Gibbs, King’s Heath, at £3,185, for 
erection of waiting-room aud car-shed to accommodate eight cars, etc. 


Whitehaven.—The Guardians have acceptel the tender of Ramsay 
Bros., Phenix Works, Whitehaven, at £432. 10s., for wiring and 
ич up for elestric light the workhonse and new infirmary at White · 

aven. Í 

Barrow-in-Furness. The Education Committee have accepted the 
tender of W. R. Thornton and Son, Ramsden-square, at £15. 12s., for 
me ON lighting of the chemical laboratory in the higher-grade 
school. 

Whitehaven.—The tender of Н. Burns and Co., Lowther-street, 
Whitehaven, has been accepted for an installation of electric light in 
the new Sunday school, classrooms, etc., connected with Hogarth 
Mission. 

Newport (Mon.).—Messrs. W. A. Baker und Co., Limited, have 
accepted the tender of Messrs. Johnson and Philips, Limited, at £381, 
for the supply of motora for changing the voltage of the electric 
current, 

Brighton.—The Tramways Committee have accepted the tender of 
Dick, Kerr, and Co., Limited, for 10 cars at £5,100, and of the Brush 
Electrical Engineering Company, Limited, Falcon Works, Lough- 
borough, for 10 care at £5,085. 

Blackpool. —The British Westinghouse Electric and Manufacturing 
Company, of Trafford Park, have placed an order with Messrs. Browett, 
Lindley; and Oo., Limited, of Patricroft, for a 650-h.p. triple- 
expansion engine, for the Black pool Corporation, 


Oldham.—The Electricity Committee have accepted the tender of 
E. . Stephenson, Shield.street, for tho construction of pump-house, 
lodge, and tanks in connection with condensing plant, the construction 
of mains tunnel, footpath, and railings round site at tho generating 
station, Greenhill, 


* 


vired during 12 
ifications from Mr. Alfred Colson, 


Wednesbury.—The Town Council have accepted the tender of the 
National Electric Construction Company, Limited, of London and 
Wolverhampton, for supplying and fixiog the electric wiring and 
fittings in the Wednesbury town hall, the municipal offices, the ari 
gallery, public baths, and free library, for £464. 18s. 

Dudley Port.—Tlio Power Gas Corporation, Limited, have placed 
an order with the British Westinghouse Electric and Manufacturing 
Company, Limited, for ths supply of two 250-h.p. three-cylinder 
single-acting producer-gas engines, solid.coupled to direct-current 
generators of equivalent power, to be installed at Dudley Port. 

Swansea.—The Tramways and Electric Lighting Oonimittee have 
recommended that the whole contract for tramway extensions 
be given to Messrs, Dick, Kerr, and Co., the amount being 
£81,751. All additions and deductions to be at schedule rates, subject 
to 24 per cent. The firm to accept such cable as may be accepted by 
the Corporation at makers’ prices. 

Middles»>rough.—The Corporation have accepted the tender of the 
Brush Electrical Engineering Company, at £5,488. 10s., for the engine- 
house plant. Since the recommendation of the acceptance of 
the tender for boilera, the Horsfield Company intimated that there 
had been a mistake, and that they should have quoted £100 more, 
consequently Messrs. Hewett and Kellet's tender has been accepted. 

Maidstone.—The Corporation have placed an order with the British 
Westinghouse Electric and Manufacturing Company for two 150-kw. 
shunt-compound generators for aping e Me:sra. Davey-Paxman's 
engines, These generators will deliver 300 amperes at 460 to 500 volts 
as shunt machines, and 275 smperes at 500 to 550 volts as compound 
machines, They will thus be available for either lighting or traction. 

Swindon.—The Electricity and Tramways Committee have accepted 
the following tenders : J. G. White and Co., Limited, at £4,164. 8s. 7d., 
for steel poles, overhead line, eto. ; the British Westinghouse Electric 
Manufacturing Company, Limited, at £750, for traction switchboard ; 
the British Tasulated and Helsby Cables Company, Limited, at 
£1,190. 9s., for tramway feeders, etc., including a two years’ main- 
tenance. 

Kilmarnook.—The following tenders have been accepted by the 
Electrical Committee for plant required in ‘connection with the pro- 

osed new generating station at Kilmarnock: boilers, Yates and 
Thom. Blackburn, £1,765 ; engines and dynamos, Dick, Kerr, and 
Co., Limited, London, £3,855 ; overhead crane, Oarrick and Ritchie, 
Edinburgh, £268; storage battery, Tudor Accumulator Company, 
Limited, London, £1,201 ; switchboard and boosters, Cox-Waikers, 
Darlington, £1,989. | 

_ Burslem.—The Electric Lighting Committee have received the 
following tenders for the erection and completion of the generating 
station at Longport : . 


W. Grant and Sons, Barslem (accepted) . . . . . £2,100 
Week Urn ⁊ð ³ A UA S PER 2, 160 
Bennett Bros., Burs lem . J өчү 2,168 
T. Godwin, Hanley . CCC 2,235 


* 


BUSINESS NOTES. 


TRACTION, 


Woking.—The estimated cost of the Woking and Bagshot Light 
Railway is £82,504, 

Blackburn.—The tramway extension into the Audley district has 
been formally opened for traffic. 

Hackney.—The Borough Council are recommended to approve the 
proposed tramway along Amhurst- road. | 

Dalton.—The Urban District Council are urging the Barrow Oor- 
poration to extend the tramways into their district. 

Bournemouth.—The Corporation tramways show a net profit for 
the six months ending September last of nearly £7,000. 

Hastings.— Estimates of the quantities of materials required for the 
construction of the proposed tramways are now being prepared. 

Rome.—The electric tramcars in Rome are now fitted with postal 
boxes, the contents of which are collected every quarter of an hour. 

Mearns.—At a public meeting held in Mearns, it was agreed to ask 
Ens Glasgow Corporation to extend their tramway system to that 

istrict. 

Folkestone.—The Town Council will apply to the Board of Trade 
for an order amending the 1901 order for the construction of tramways 
inthe town, | 

Bath.—The British Westinghouse Company have received a further 
order for a number of complete magnetic brake equipments for the 
electric tramways, | 

Dartford.—The Board of Trade have confirmed the Dartford light 
railway extension order, authorising the construction of a light 
railway in the rura] district of Dartford. 

Walker.—The Town Council have decided to obtain a Locus stai 
relative to the Bills of the Tyneside Tramways Oompany and the 
Newcastle Corporation to be introduced next year. 

St. Marylebone.—The Borough Council are recommended by their 
Parlismentary Committee to adhere to their P dotes decision not to 
consent to the proposed Tottenham Court-road tramway. 

Portsmouth. —There is a prospect of the present fares on the Cor- 
poration trams being considerably reduced owing to overtures which 
the Horndean Light Railway Company are making to this end. 

Stalybridge.—The Stalybridge, Hyde, cto, Tramways Board 
propose to extend the tramways from Millbrook to Moesley. A sub- 
committee is considering the question of lighting the car-sheds. 


\ 
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Finchley.—It is believed that the power-house for supplyin the 

trams with electric energy will be erected in the parish of ald A 
sub-station will be established in Finchley on & site to be purchased. 
. Penarth.—The estimated maximum cost of the construction of a 
tramway between Cardiff and Penarth is put at £250,000. No 
decision has yet been come to either in favour or opposition to the 
scheme. | 

Leith.—At an 5 general meeting of the Edinburgh 
Street Tramways Company on Wednesday the shareholders confirmed 


the sale of the Leith tramways concern to the Town Council of Leith 


for £60,000. | i 

Dunedin (N.Z.).— In connection with the electric tram service the 
City Council will instal another unit at the power-house at a cost of 
£1,400. This will ensure a continuous supply throughout the city 
and suburbs. | 

Preston.—The Hadfield's Steelfoundry Company, Limited, East 
Hecla Works, Tinsley, Sheffield, have received an order from Messrs. 
Dick, Kerr, and Co., Limited, for the points, crossings, etc , for the 
electrio tramways. 

Hove.—Tho Tramways Committee recommend the Council to refuse 
to entertain the proposal of the British Electric Traction Company to 
extend their tramways from the boundary of Hove and Aldrington to 
the railway station at Hove. 


Rochdale.—The Oorporation bave authorised advertising on the. 
electric cars. Some delay is likely to take place in fixing the value of 


the company’s undertaking owing to the lamented death of Sir Frederick 
Bramwell, the arbitrator appointed. 


Blackpool, St. Annes, and Lytham Tramways Co.— The. 


Girectors of the Company report that the doubling of the line and its 
equipment for overhead traction has resulted in satisfactory receipts. 
It is proposed to carry the balance of £2,017 forward. 

British Electric Traction Co.—The directors have declared the 
interim dividend to Sept. 30 last on the ordinary shares at the rate of 
6 per cent. per annum, being at the same rate as in preceding years. 
The warrants will be payable on and after the 16th inst. 

Perth.—The Town Oouncil have definitely decided to appoint a 
consulting engineer to advise them in the reconstruction of the tram- 
ways system. The actual work of the reconstruction will be under. 
taken by the burgh surveyor and the electrical engineer. 


Lowestott.—The Oorporation have ordered four more double-deck 
cars, equipped with motors and controlle:s of the Westinghouse 46 and 
90 types respectively, from the British Westinghouse Company. The 
new cars will be similar to those already supplied by the company. 


Bradford.—A committee has been empowered to negotiate for the 
6 of 18,050 yards of land near to Foundry-lane and Bowling 

ack-lane, to be converted into a storeyard and sidings for trams. 
The Tramways Committee have approves plans and estimates amount- 
ing to £1,839 for the provision of special tramway facilities for the 
Oartwright Memorial Hall Exhibition. 


Hull—The Tramways Committee are experimenting with two 


collapsible car covers—one the invention of Mr. Kennington, the other 


known as the Magrini,” and built by Messrs. Milnes and Co. The 
Hedon-road route will be opened for traffic about tho end of next week. 
There will then be six routes in operation in the city, exolusive of the 
section between Whitefriargate and Victoria Pier. 

Liverpool — The proposed tramway extensions, involving an 
expenditure to the Tramways Committee of £10,000, were under con- 
sideration at Wednesday's meeting of the Town Oouncil, and a motion 
in favour of applying for a provisional order was negatived by 46 votes 
to 43. The necessary two-thirds of the members, however, were not 
present, and the proceedings are, therefore, abortive. 

Derby.—There is а delay in the delivery of the rails for the 
tramways which the Corporation are getting from Belgium, and at the 
last meeting of the Tramways Committee it was asked whether any 
rails had been condemned. The official reply was to the effect that no 
rails had yet been delivered, aud that the Corporation had a repre- 
sentative in Belgium who would not pass the rails unless they came 
up to the required standard. 

Nelson. — А sub-committee has been appointed to consider the terms 
of lease of the Nelson section of the tramways to the Burnley Corpora- 
tion. The Board of Trade have confirmed the order made by the 
Light Railway Oommissioners transferring to the Corporation the 
powera conferred upon the Barrowford Urban District Council by the 
Barrowford Light Railway Order, 1901, and amending that order and 
the Nelson Light Railways Order, 1901.  ' 


Southport.—The Southport and Lytham Tramroad Company pro- 
pose to deposit a Bill for a short extension of the time for constructing 
the proposed tramways, and also a clause empowering the Corporation, 
with other local authorities, to subscribe for shares or debenturesin the 
company. The Corporation will support the application. Experi- 
ments are being made with я car which is so desigaed that а conductor 
is not required. It is popularly called the one man car." 


Yorks.—The Yorkshire Electric Tramways Construction Syndicate, 
Limited — a Wakefield company—intend to apply to the Light Rail- 
way Commissioners for powers to construct a light railway or tramway 
from Church-street, Dewsbury, along Vicarage-road and Long Causeway 
into Dewsbury Market-place, and then up Wakefield-road, through 
Bank Top, Chickenley Heath, Ossett-street Side, and Dale-street, 
Ossett, into Station-road, Ossett, with a junction into and along Bank- 
street, Ossett. 

Cardiff. Mr. Arthur Ellis, the electrical engineer, submitted to a 
special meeting of the Tram lommittee on Tuesday a revised list 
: th the object of equalising the 
mittee, after some discussion, 
| into operation on Jan. 1, and 
will rg The electrical engineer depre. 


| to construct lines over Kew Bri 


cated the introduction of the transfer system, pointing out that it wás 
very often abused. | 

Pontypridd.— At the last meeting of the District Council a letter 
was read from the British Electric tion Oompany, stating their 
inability to accept the terms offered by the Council in regard to the 
horse tramway from Pontypridd to Hafod. It was resolved to apply 
b Ше, Board of „о appoint a alc and to ask for h шо. 

etailed report from the company of the property proposed to 
purchased. The amount offered was £2,370. 

Army Tractors.—Méessrs. R Hornsby and Sons, Limited, of the 
Spittlegate Ironworke, Grantham, have received official information 
from the War Office that their engine has won the first prize of £1,000 
and bonuses amounting to £180 in the open competition for military 
tractors, It is an oil tractor, propelled by an oil-engine of the Hornsby- 
Akroyd type, constructed on the lines of an ordinary traction engine, 
spring mounted at both ends, and fitted with the usual speed-change 
gears, Its weight with fuel and water does not exceed 13 tons. 

West London.—The London United Tramways have given a further 
order to the British Westinghouse Company for sub-station plant, 
including two 260-kw. rotary converters, seven 100-kw. oil-insulated 
self-cooling transformers, a switchboard for the control of the above 
apparatus, and the necessary details, A large number of rotary von- 
verters are now going through the Westinghouse shops, including 
500-kw., 800-kw., 1.200. Kw., and 1,500-kw. units, for, inter alia, the 
District Railway, Metropolitan Railway, and North-Eastern Railway. 

Walzall.—An official inspection of the new tramways constructed 
by the Oorporation has been made by Lieut.-Colonel Yorke on behalf 
of the Board of Trade. The lines are to Walsall Wood, Willenhall, 
and along the Birmingham-road {о the borough boundary. The work- 
ing of the lines will commence at the beginning of the new year, when 
the Corporation also take over the tramways within the borough at 


| at present let on lease to the South Staffordshire Tramways Compeny. 


Altogether rather over 12 miles of tramways in the district will be 
under municipal control, 

Sheffield.—The Tramways Committee, with the assent of the Cor. 
poration, have recently made a grant of £5,000 out of their profits to 
the Sheffield University endowment fund. The construction of the 
single line in Shoreham-street is to be proceeded with at once, also 
along Suffolk road, Queen’s-road, and Bridge-street. Alderman Clegg, 
at Wednesday's meeting of the Town Council, paid a tribute to the 
services rendered the Tramways Committee by Mr. Fell, who is about 
to vacate the position of tramways manager to take up a similar post 
with the London Connty Council. 

Swansea.—The Tramways Committee propose to appoint two 
inspectors to superintend the laying of the rails and to continue the 
engagement of an assistant surveyor in connection with the new 
tramways. Major Druitt, who has been enquiring into the objections 
of the Oxtord-street tradesmen to а tramway being laid through that 


stroet, has issued his report stating that the Board of Trade cannot 


interfere, having regard to che powers held by the Corporation, and 
leaving it to the latter to decide whether they, in the face of strong 
opposition, will construct the tramway in question. | E 
Richmond.—After having debated the question at various meetings 
within the last few months, the Tramways Committee have decided to 
recommend the Town Council to give their consent to the company 
ge connecting the authorised and 
constructed lines on either side of it. This the Council decided to do 
on Wednesday on conditions which include a bond of £10,000 
to complete the line within 12 months. By a supplementary scheme, 
for which the company will seek parliamentary powers next session, 
it is proposed to link up Hammersmith with Barnes, Mortlake, and 
Richmond. | 
Eastbourne.—At the last meeting of the Town Council a councillor 
advocated the introduction of electric trams, and assured the Oouncil 
that if they did not take the necessary steps the people in the east end 
would invite a company to introduce an electric пастет system. The 
motor 'buses had not begun to come up with the 'buses they had driven 
off the road. The 'buses rushed by without taking the slightest notice 
of would.be passengers, and it was very difficult, unless one had the 
agility of a hound, to overtake them. The Mayor ruled discussion out 
of order, but promised that the resolution of the recent mass meeting 
ір favour of trams should be considered by the committee. 
Wolverhampton.—A е meeting of the Town Council has been 
held to consider the details of a Bill proposed to be promoted in the 
next session of Parliament to empower the Corporation to construot 
tramways, and make further provision with regard to their electricity 
undertaking. It is proposed to make tramway extensions in the 


direction of Wednesfield, at a cost of £11,000, to reconatruct a bridge 


over the canal at a cost of £2,000, purchase land for shelters, etc., at 
a cost of £300, and widen Queen-square and Victoria-street and erect 
buildings at a cost of £30,000. The Oouncil approved the preamble 
of the Bill, and also several clauses relative to the tramways, 

Salford,—Complaints were made against the management of the 
tramways at the last meeting of the Town Oouncil, and the Ohairman 
of the Committee, replying, stated that they at the present time were 
studying economy in every possible direction, by reason of the fact 
that during the recent bad weather the receipts of the tramway under- 
taking had shown a decrease of £400 a week. Не contended that the 
complaints that had been levelled against the management of the 
Salford tramways applied with equal force to the management of 
Manchester ard other towns. He added that the committee had 
found from experience that the short routes did not pay so well as the 
long rontes. 

Bury.—The line in Bolton-road is to be doubled, and the Fairfield 
section from opposite the Brown Cow to the workhouse boundary 
extended. It is decided to proceed with the work of construction on 
those routes not interfered with by the present tramway company, 
Specifications have been prepared and tenders obtained for the supply 
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and delivery of raile, fishplates, fishbolts, anchor plates, tiebars, points 
and crossings, and bonds. Various interviews have taken place with 
the authorities of Whitefield and Radcliffe in reference to the con- 


struction and working of the tramways within their districts in con- 
junction with the Bury Corporation tramways, but nothing has yet 


been decided, 


North-Eastern Railway.—The North-Eastern Railway Company 
on Sunday carried out further trials on the newly-electrified line 
between Newcastle and Monk Seaton Station. The distance is about 
10 miles, double track, The trials continued from morning until after 
darkness fell and were thoroughly satisfactory. The experimental 
train was made up of two motorcars and two trailers. Several runs 
were taken at both express and ordinary speeds, and a general test 
made of the braking and electric heating arrangements. A speed of 
nearly 45 miles an hour was attained, the rate being reached in 35 
seconds from rest. A number of officials were present at the trial, 
including Mr. Chas. Merz, consulting engineer to the company. 


Proposed “ Tube” Extensions.—The Islington Borough Council : 
have decided, after correspondence with Sir George Bartley, their 
representative on the Royal Commission on London Locomotion, to 


forward recommendations with respect to two new tabe extensions 
in North London in connection with those nearing completion. 


terminus at the Archway, and thence across borough from east to 


west, giving greater facilities between the West-end, Islington, and Stoke 


Newington. The second scheme is to extend the '' tube” of the Great 
Northern Railway, which terminates at Finsbury Park, to the Alexandra 
Palace, and so give greater facility for reaching London’s municipal 


St. Pancras.—The town clerk has received a communication from 
the clerk to the London Oounty Council expressing the thanks of the 
Highways Oommittee of the Oouncil for the consent given to the con- 
struction of an electric tramway slong Tottenham Oourt-road, and 
adding that the Improvements Committee have decided to recommend 
the County Council to proceed forthwith with the authorised widening 
of the southern end of Hampstead-road, the Highways Committee 
having ooncurred in this course. The Highways Committee confidently 
rely upon the Borough Council's aid in connection with the promotion 
of the Bill to authorise the Tottenham Court-road tramway. The 
Oouncil on Wednesday confirmed their decision to sanction the pro- 
posed tramway. 

_ Additional Traffic Returns.—Anglo-Argentine, £1,979 increase ; 
Barcelona Ensanche y Gracia, £123 increase ; lona, decrease ; 
Brisbane, £18 decrease (month of November, £10,544, increase £253) , 


British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, decrease 


(month of November, £14,142, increase £444) ; Calcutta, £272 
increase; Oape Town (month of October), receipts £16,229, expendi- 
ture £9,044; Isle of Thanet Electric, £40 increase ; Lisbon Electric 
(month of October), receipts 93,725 milreis, expenses 50,350 milreis ; 
Mexico Electric (month of November), receipts £47,350, expenses 
£27,600; Perth Electric, 2179 increase ; Port Elizabeth (month of 
October), receipts £3,972, expenditure £2,879. 

Dewsbury.—The Town Oouncil have now decided to give the 
requisite notice to purchase the undertaking of the British Electric 
Traction Oompany within the borougb. It is stated that the basis of 

will be the full oost of the lines and equipment. including 
the parliamentary expenses of the traction company, plus 20 per cent. 
On the day that the purchase takes place the Corporation will grant a 
lease to the company for 28 years at a rent which will be equal to the 
price paid for the concern. e Oorporation will not permit the trac- 
tion company to assign their lines to a subsidiary company without 
their consent. At the end of the 28 years the traction company will 
have the option of entering into a further lease of seven years on the 
same terms. It is stated that the total price to be paid for the tram- 
ways on the above basis will be about 270,000, 


Belgian Rails.—The Daily Telegraph had a long letter from its 
correspondent at Liege on Monday discussing the question of 
Belgian tramrails, and giving as the reason why Belgian rails are pro- 
duced more cheaply than the British-made article that the Belgian 
manufacturers use basic steel while the British firms mostly employ 
Bessemer steel in the manufacture of the rails, With this suggested 
solution of the problem we beg to most emphatically disagree, Asa 
matter of fact, the British firms almost exclusively use basic steel, 
which has long been an important portion of the output of English 
steelworks. One of the chief reasons which we believe is responsible 
for the difference in price between the Belgian and British made rail is 
that in Belgium there is complete freedom from trade union rules, 
which allows of в lower rate of wages and longer working hours. 


South London Tabe.—The Southwark Borough Council are taking 
action against the original Baker-street and Waterloo (Extension) 
Reilway Company on account 5f an alleged refusal on the part of Mr. 
Yerkes to carry out the agreements of the Act of Parliament under 
which the scheme was sanctioned. The Act provided for the provision 
of an underground station and subway eee the Elephant and 
Oastle. The original company has, however, been bought up by Mr. 
Yerkes, who informed a deputation from the Council that owing to 
the number of electric cables, pipes, mains, etc., at the Elephant and 
Castle, it would be too expensive to carry out the undertakings of the 
old company in their entirety. He undertook to consider the question 
of providing crossings, but the station would be placed in the London- 
road. The Council do not consider this arrangement satisfactory. 


Brighton.—The detailed accounts of the Corporation tramways 
undertaking for the year ended Merch 31 last are now available. The 
traffic receipts for the year amounted to £43,468, 17s. 4d.. the number 
of passengers carried being 10,432,528, and an item of £231. 6s. under 
the heading of rents brought the income on the revenue account up 
to 545,700. Zs. 4d, The principal items on the paying - out side of the 


The. 
firet scheme is for an extension from пле to the tramway ' 
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account were £13,036. 14s. 2d. for salaries and wages, £9,300. 16s. Id. 
for electrical energy, £1,238, 5s. for miscellaneous traffic expenses, апі 
£4,680. 8s. 11d. for repairs and renewals, The total expenditure on 
the revenue account was £31,615. 8s. 1d., leaving a balance of £12,084. 
168. 3d. to be transferred to the net revenue acoount to meet interest, 
sinking fund charges, eto. These absorbed £7,949. 16e. 2d.. the 
deficiency on the previous year, amounting to 28,051. 5e. 11d., was 
repaid, leaving a credit balance of 21,085. 138. 2d. The net expendi- 
ture on the capital account at the beginning of the year been 
£177,870. 10s. 11d., and during the year this was increased to 
£205,041. 16s. 5d., the chief items being £15,707, 15s. 8d. for perma- 
nent way and overhead equipment, £6,285. 15s. 10d. for land and 
buildings, 29,827. 19s. 6d. for rolling-stock, and £1,250. 16s. 11d. on 
machinery and plant. Another attempt is to be made at the next 
Town Council meeting to take the necessary vote to approve the pro- 
255 ug of & provisional order for the tramway extension in Preston- 
road. ` 

A Novel Form of Electric Railway Car.—A correspondent to the 
Times describes for the benefit of railway managers in this country an 
interesting endeavour which has recently been made by the Illinois 
Central Railway in Ohicago to combine the good features of the 
corridor and side-door car in a new design of vehicle, which has side 
doors, but is not divided into compartments. There are gangways 
down each side of the car after the fashion of our corridor trains, and 
all the doors (which slide instead of opening outwards) can be manipu- 
lated by pneumatic power by a trainman,” who stands inside the 
car, This prevents the waste of time arising from porters and guards 
having to run alongside the train to shut the doors, as is done in vhis 
country; while the gangways enable passengers to find their seats 
after they have boarded the са", instead of occupying valuable time in 
searching for a compartment to their taste. The new type of car is 
stated to have given great satisfaction to the authorities of the Illinois 
Central Railway, who have found it ичине both to the ordinary 
American type (which is best exemplified in this country on the Oentral 
London Railway) and to the British type of side-door compartmental 
car which was given a trial in Chicago at the time of the World’s Fair 
in 1895. It would be interesting to know whether the attention of 
our London railway authorities has been directed to this latest inven- 
tion in suburban railway oarriage construction, and, if so, whether 
they intend to take any steps to give it a trial. The Chicago cars 
have steel frames, which make them considerably lighter than 
wooden cars of the ваше size, 


London Suburban Tramways.—Speaking at the ordinary meeting 
of the Lea Bridge, Leyton, and Walthamstow Tramways Company on 
Tuesday, the Ohsirman stated that the Leyton District Council gave 
the company the statutory notice of their desire to purchase the 

rtion of the tramway which was situated in the Lea Bridge-road. 

he Walthamstow Council had the power to give the company notice 
to sell the portion of line which was witlin their district, but they 
failed to get the statutory number of members at their Oouncil meeting, 
and they could not, therefore, give this notice. That portion of the 
line in the Lea Bridge-road would consequently remain with the com- 
pany for six years from now. The remaining portion of the line in 
the Lea Bridge-road was in the county of London, but the London 
County Council had no power of purchase for some years yet, and that 
was the position of the remainder of the company’s lines which were 
within the district of the Leyton Council—that was to say, they could 
not compel the compsny to sell those portions of the line. Having 
regard to the unsettled position and the possibility of an arbitration, 
it was not desirable to discus: the matter in an open meeting, but he 
might say that informal communications had between the 
Leyton Council and the company with reference to a sale of the entire 
undertaking to the former, and the Leyton Council had given notice 
of an application to Parliament for next session with reference to the 
tramways. At the ordinary general meeting of the Great Eastern 
London Suburban Tramways aad Omnibus Oumpany on Tuesday, the 
Chairman referred with satisfaction to the results of the year's 
working in view of the ‘‘inordinate time taken by the West Ham 
Corporation in constructing their tramwavs. 


London County Council —At the last meeting of the London 
County Council on Tuesday the Highways Committee were able to 
make the satisfactory announcement that it may be possible to com- 
mence the electrical working of the New Oross and Greenwich, etc , 
sections of tramways by the end of the present year. The recon- 
struction of the tramways is completed, aad the electric cables are 
laid while the arrangements at the sub-stations and for the provision 
of the supply of power from the London Electric Supply Oorporation’s 
station at Deptford have reached an advanced stage. The committee 
think that the inauguration of electrical traction on these liaeg will 
naturally be an event of considerable interest to the districts concerned, 
and they have accordingly given instructions for an invitation to be 
extended to the members of the different metropolitan borough councils 
through whose districts the line pass to be present at the inspection by 
the Board of Trade. At an earlier stage of the meetiog Mr. Е. Collins 
called attention, on the reception of the report of the Finance Com- 
mittee, to the fact that, judging by the present receipts of the Council's 
tramways, the receipts for the year would be short of the amount esti- 
mated by some £55,000, and he suggested that the business auditor 
be employed to audit the tramway accounts on business lines. Lord 
Welby, chairman of the Finance Committee, thought there was no 
doubt that, owing to the changes in the system, the receipts would not 
be as much as estimated, but it was too early to forecast what the 
deficiency might be. During the sitting a petition was prosented from 
200 medical men asking that the drivers aud conductors of the Oouncil’s 
tramoars should be provided with seats on their cara. The Council 
received tenders for (%) the supply, eto, of three-phase gouerators at 
the Greenwich tramways electricity station; and (/) for elentric light, 
wiring, etc., at tramway», car-sheds, and sub-stations, These were 
referred to the Highways Committee, 
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LIGHTING AND GENERAL. 


Bootle.—A number of extensions of distributing mains have been: 


approved, 


Stookton.—Efforts are being made to inorease the day load by 


supplying motors. 


Leyton.—The Urban District Council are about to borrow £5,000 


for electrical extensions, 

Spalding. —The proposal to apply for a provisional order for electric 
lighting has been postponed. 

Dalkeith. — Messrs. Orompton aud Co. have been authorised to erect 
the five additional arc lamps. 

Folkestone.—The agreement with the electric light oompany for 
street-lighting will expire on July 30 next. 

Paignton.—A meeting of the ratepayers’ association is to 
be held to discuss the electric lighting question. 


Holyhead.—The Urban District Council have signed a contract 


with the National Electric Construction Compeny. 

| Dewsbury.—The electrical engineer is about to lay down 44 yards 
of electric main to the new circus in Foundry-street. | 

. EUand. —The Urban District Oouncil propose to apply for sanction 
to borrow £4,000 to carry out electricity extensions. 

Watford.—The Urban District Oouncil have decided to seek an 
off-r for the purchase of the electric lighting undertaking. 

Denny (Stirling).—The Town Council have postponed till June 
consideration of the advisability of applying for au electric power order. 
Wednesbury.—The Council have authorised the expenditure of 
£464 in lighting the town hall and other public buildings by 
electricity. 

Bolton.—The Electricity Oommittee have invited the Horwich 
District Council to confer with them on the question of supplying 
electric current in Horwich. - 

Sheffield.—An enquiry has been held into the City Council's 
application for power to borrow £10,000 for the purchase of electric 
motors to be let out on hire, | 

Andover.—The Council are iu favour of the application of the 


Southern District Electricity Company, but will formally object so as 


to maintain their locus standi. | 

Loughborough.—The Town Council ou Monday ratified their 
decision in committee to adopt the scheme for an electrical undertaking 
prepared by Mr. О, Н. Gadaby. 

Wrezham.—The borough electrical engineer in his last report states 
thet the destructor worked satisfactorily during November, and had 
destroyed all the refuse delivered, 

Keynsham.—Tho District Council have decide l to apply next year 
for an order to supply the district. with electric light, the current to be 
taken from the Somerset Electric Power Company. 

Horwich.—The Lancashire Electric Power Company having informed 
the Council that they would be іп a position to supply electricity in 
bulk by Jan. 1, 1905, an interview is to be arranged. 

Kingskettle.—The National Telephone Company have introduced 
а line into Kingskettle, and most of the subscribers have now been 
connected with the exchange, which is at the post office. 

Sleaford.—The Electric Lighting Oommittee's last report shows ап 
additional 111 lamps connerted during the quarter; 3.920 units were 
consunjed last month, as compared with 2,408 last year. 

Bury.—The extension of works for providing accommodation for 
the traction plant has been proceeded with. Aa pee for 
current, for motor power at Id. per unit is being considered. 


Mi brough.—The report of the Electric Lighting Oommittee, 
containjnog particulars аз to the proposed extension of the existing 
plant, involving an outlay of some £15,000, has been confirmed. 


am.—At the last Urban District Oouncil meeting the deputy 
clerk added that the Board of Trade had merely acknowledged receipt 
of the Qouncil's application for extension of their order for 12 monthe. 


Southport.—From Jan. 1, 1904, the charge for electricity for motors 
is to be gd. per unit; where the consumption of current exceeds 36 
hours per week per brake horse-power installed, the charge to be 114, 
per unit, 

Notices fiom the Brompton and Kensington Electric 
Supply Gompany relative to proposed extension ot their mains, eto., 
in Bute-street, Gloucester-road, and Harripgton-gardens have been 
agreed to. 

fraoombe.— Arrangements have been completed whereby а con- 
tinuous night and day trunk service between the exchanges comprising 
the Barnstaple and Ilfracombe areas and any trunk centre in Greac 
Britain has been opened. 

Hereford.— We learn that the Corporation's electricity department 
have now over 11,000 lamps connected, and are just about to lay 250 
yards of single cable laid solid at a cost of £225. Several other main 
extensions are being considered, 

Stock Exchange.—The Stock Exchange Committee bave appointed 
Dec. 16 special settling day for Havana Electricity Company's 15,000 
shares of £10 each, £8 paid, Nos, 1 to 16,000, and have ordered the 
said securities to be quoted in the official list. ' 

Long-Distance Telephone.—The Poetmaster-General has notified 
the Liverpool Ohamber of Commerce that arrangements have been 
made for telephonic communication between Lancashire and varions 
French towns, The scheme only awaits French legislative sanction. 


Blantyre.—It is proposed to form a strong electric power company 
which will erect premises on the eite of the old Turkey-red dyeworks 
at Blantyre. The scheme contemplates drawing the company's water 
supply from the Olyde within the boundaries of the Blantyre estate, 


Thirsk.—The work of laying the cables and fixing the posts has 
made good progress, and it is expected that the streets will be lighted 
by electricity on Jan. 1 next. The company have already lit the 
public streets of the neighbouring village of Sowerby with electricity. 


Cardiff Docks.—The Cardiff Railway Company bave distributed 
circulars amongst their tenants at the docks 3 for certain informa- 
tion as to the extent to which they may be able to supply electric 
power and current under a scheme which they have had under con- 
templation for some time past. 

Merton.—The Electric Lighting Committee of the parish are con- 
sidering a letter from the Wimbledon District Council stating that 
they had received application from the owners of the Polytechnic and 
Raynes Park estates to light roads thereon with electric light, and 


asking if this authority had апу objection. 


Greeneck.—Plans were lodged with the master of works on 


| Tuesday for the Messrs. Wright's new theatre to be erected at the 


corner of Argyle and West Stewart streets, Greenock, and the archi- 
teote for which are Messrs H. and D. Barclay, Glasgow. A complete 
installation: of electric light will be provided. 

Stroud.—The Council have consented to the application of the 
Gloncestershire Electric Power Syndicate, Limited, in respect of the 
application fur a provisional order for lighting the area included in 
that rural district, on the understanding that they should grant similar . 
rights to other companies which might apply. | 
St. Aunes.—Application is to be made for sanction to borrow 
£4,000. for extension of mains and services. The engineer on Wednes- 
day reported 22 upplications for 1,010 lights, aud for two convalescent 
hones, Unite so d to Oct. 51 were 254,208, against 64,823 last year, 
and the number of consumers is 214, sgaiost 140. 

Newport (Mon.).—The Oouacil have adopted a report with reference 
to the. decision to erect a sub-station on Cardiff. road, on which the 
boroygh electrical engineer reported that if the machinery for such 
sub-station were erected at the Llanarth.street works the building of 
the sab-station might be deferred for about 12 months. 


Bramwell эпа Harris —We are informed that, notwithstanding 
the recent loss which the firm sustained by the death of Sir Frederick 
Braniwell. the business of Bramwell and Harris will be carried on 
as heretofore at 5, Great George-street, Westminster, and also at 
Edinburgh and Oardiff. The name of the firm will remain unchanged, 


Hastings. —The Electricity Committee are about to equip the three 
electric light sub-stations with the Andrews duplicate mains apparatus, 
aud have accepted the offer of Cowans, Limited, Salford, for one com- 
plete set for a total current of 75 amperes for £126, with a 12 months’ 
ro ape The estimated cost of fixing and connecting up the same 
is i Js 

Perth.—The Electric Lighting Committee веет to experience some 
difficulty in finding room—if any be rquired—for the alleged smoke 
nuisance at the electricity works, and they have requested the Sani- 
tary Qommittee to meet them in conference and discuss the matter 
before any suggestion is adopted that would lead to the spending of 
money. 

Salford —The Town Council have resolved to take over the Prest. 
wich electric lighting provisional order and to apply for sanction to 
borrow £5,000 to cover the cost of laying the necessary cables, eto, Ву 
agreement with Prestwich the Council will charge 4d. per unit more 
than the price in Salford. A consumption of about 40,000 unita is 
expeoted. ] 

Reading. —At the last Town Oouncil meeting the following resolu- 
tion was proposed and lost: That this Council do now resolve to 
seek parliamentary powers for the purpose of lighting from their own 
works such streets and thoroughfares, as the Oouncil may deem 
expedient, of the town as are or may from time to time come uuder its 
jurisdiction." 

New Malden.—The Electric Lighting Committee have fixed the 
compulsory ares, and have approved the form of the draft provisional 
order. The amount required to carry out the work is estimated at 
£20,000. At the last meeting the olerk reported that the Twickenham, 
Teddington, and District Electric Supply Association had given notice 
to apply for ап order also. 

Glasgow.—At the last Council meeting the minutes of the Elec- 
tricity Committee were considered. They recommended the extension 
of the generating stations at Port Dundas and Poliokshaws-road. 
Objection was taken to the proposal, and the necessity for unifica- 
tion of the whole of tbe electrical departments was urged, and during 
the discussion the house was counted ont. | 

Swansea.—The engineer's last report states that since his previous 
report the number of equivalent 8-c.p. lights applied for had been 
1,074. The committee have decided to extend the electric lighting 
main, provided the Ohurch Army Home authorities, who desired to 
instal the system in that institution, undertook to take a minimum 
supply for a period of not less than three years. 

Newquay.— With reference to the notice of the Southern District 
Electricity Corporation re an intended application for an electric pro- 
visional order for Newquay, the Urban District Council have agreed 
to endeavour to obtain advice on the terms of the proposed order from 
Mr. Harold Dickinson, of the Leeds Corporation electricity works, and 
also from the Leytonstone Urban Oouncil’s electrician. 

Merthyr.—The Lighting Committee have resolved in respect to the 
electric lighting of High-street, Merthyr, that the surveyor prepare a 
plan showing the sites of the proposed arc lampe, together with a 
comparative estimate of the cost showing the combined system of 
lighting by electricity and gas, and by the providing of extra gas 
lamps without arc lamps. It has also been resolved to erect four lamps 
upon another road. 

Powis Castle.—The castle is now undergoing alterations. The 
contract was over 250,000, and the building alterations and renova- 
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tions are now being proceeded with. Up to last week the castle was 
illuminated either with oil lamps or wax candles. Now, however, an 
electrical generating station has been built under the castle rock, and 
a few nights ago electrio lights were switched on for the first time 
in the ancient stronghold. 


. Eigin.—Ata meeting of the South U.F. Ohurch Literary Society 
last week, Bailie Davie made a most eloquent speech in favour ot 
ths introduction of the electric light. Other speakers followed, and a 
hearty vote of thanks was awarded the bailie, the chairman remarking 
that he thought the society had done a public service in taking up 
this matter, and hoped the Town Council would soon take up con- 
sideration of the lighting of the town. 


Ealing.—The output of current for the half-year ending September 
shows a considerable increase over the corresponding half lust year, and 
the total costs for the half-year are ‘23d. per unit lower, despite 
the increase in rates from £198 to £617 for the half-year. A large 
proportion of this sum has been returned to the borough in the district 
fand. The financial result for the two summer quarters compares 
fayourably with that for the corresponding period last year. 


Yarmouth.—The electrical engineer on Wednesday reported as 
follows: there have been nine new consumers, representing 743 8-c.p. 
‘lampe, connected up during the month, making а total of 442 con- 
sumers, representing 21,718 8-с.р. lamps, now connected to the mains. 
The committee recommended that the arc lamps on the Esplanade be 
removed from the columns from Jan. 1 to the week previous to Easter, 
and that the incandescent lamps be lighted till 12 o'clock only. 


Acton. —The District Council have decided to oppose the Metropolitan 
Electric Supply Company's application for a provisional order to supply 
electricity in the district, and they have appointed а sub-committee, 
consisting of Messrs. King, Jarratt, Poulton, Morris, Athawes, Monson, 
Ainsley Baldwin, and Hunt to consider Mr. Trentham’s report. The 
chairman and Mr. Trentham are to seek an interview with the 
managing director of the Metropolitan Electric Supply Company. 


Tottington.—The Parliamentary Committee of the District Council 
have under consideration a letter from the Lancashire Electric Power 
Company explaining the position of the company, which is about to 
commence the erection of a generating station at Outwood, near 
Radcliffe, The company ват no reason why an agreement should not 
be effected between the Oounocil and themselves for the supply of elec- 
tricity in bulk from a fixed date, Ourrent could be supplied by 
Dec. 1 next year. 


Electric Light for Vehicles.—Messrs. Wilson and Stockall, of 
the County Oarriage Works, well known as makers of ambulance 
broughams, have introduced electric light for illuminating the interior 
of their vehicles. The current is obtained from a dry battery, with a 
life of 60 hours, which can be placed in any part of the vehicle, and 
the lamp is so arranged that it can be fitted to either the roof, back, 
or sides of the interior of the vehicle. By means of a switch three 
grades of light can be obtained. 


Destructors.—We are informed that the Horsfall Destructor Com- 
pany, Limited, Leeds, have recently shipped two important destructor. 
plants to South Africa for the cities of Bloemfontein and Darban. 
Among other new destructors upon which the company is at present 
eugaged we note plants for Folkestone, Bromley, Ohiswick, Swansea, 
Batley, Stourbridge, and Gosport. Several of these destractors will 
furnish power for electric lighting, sewage pumping, ete., in addition 
to the sanitary disposal of refuse. 

Falham.—The following meters are to purchased: 150 Ferranti 
10-ampere meters for £365. 12e. 61., 150 Westinghouse five-ampero 
for £566. 5s, making a total of £931. 17s. 6d. The borough elec- 
trical engineer has submitted the undermentioned statistics: con- 
nections—previously reported, 958, or 42,052 8-0. p.; from Nov. 13 to 
Nov. 26. 1903, 28, or 1,178 8-c.p.; making а total of 986, equivalent 
to 45,250 8-c.p. There are also 16 consumers not ready for connection 
and four who have not yet paid deposits. 


Huddersfield.— At a special meeting of the Town Council on 
Tuesday the application to the Board of Trade for a provisional order 
in the next session of Parliament for power to supply the urban district 
of Golear with electricity for public aud private purposes was sanc- 
tioned. The Mayor (Alderman Inman) said that a similar scheme for 
Linthwaite cost £7,000. The whole of the contemplated scheme for 
Golcar would cost £25,020, but it would not be done all at once, and 
only in such portions as showed prospect of a profit. 


Tonbridge.—Tho resident engineer in hia last report etates that 
three applications for light have been received since the last meeting. 
The number of consumers now totals 92, equivalent to 3.179 lamps of 
8 с.р. The engineer has made photometric tests of the illumination оѓ 
the footways with incandescent gas and electric lamps respectively. and 
has submitted in tabular form the result of his experiments. These 
appear to be in favour of eleetric lamps, but before making any recom- 
mendation on the subject further tests are to be made. 

Topsham.—A meeting was held last week to receive the report 
from the committee appointed to enquire into the feasibility of pro- 
viding an electric light installation for the town. The committee are 
convinced that the introduction of electric light is quite feasible, and 
that it would be a decided acquisition to the town. After a lengthy 
discussion, the meeting decided that the scheme should be proceeded 
with, and a provisional board of directors was appointed, with Captain 
T. Holman as chairman and Mr. H. C. Gould as secretary. 

Willesden. —At Tuesday's meeting of the District Council the draft 
agreoment for sale of the electricity works in Taylor's-lane to the North 
Metropolitan Electrie Power Supply Company was approved, subject 
to such alterations as the solicitor and electrical engineer have already 
made or may consider necessary for protecting the interests of the 
Council, and subject to the insertion of a clause enabling the Council 
to require payment at any time in cash of any balance which may be 
дас from the company on giving six months’ notice to that effect, 


Hampstead Borough Council £14,145; the St. 
Council £10,000 ; and the Stepney Borough Council £1,902 for the 


Clacton.—The sub-committee appointed to wait on the Board o 
Trade with a view to obtaining a farther рое ponement of the revoca- 
tion of the electric lighting order has had an interview with Mr, 
Pelham, secretary to the Board of Trade, who said that he thought hè 
might go so far as to say that the Board would not consider as to 
revoking the order for another 12 months, and they would not then 
revoke it without giving the Council ample notice, 


St. Marylebone.—A long article in the Times of yesterday lays the 
views of a correspondent on the St. Marylebone deadlock before the 
public. The writer claims that if the Oouncil get their Bill next year, 
the loan of two millions required will involve the ratepayers in an 
annual loss of £50,000. This figure is arrived at on the supposition 
that the profits from the electric lighting cannot be incre beyond 
the present figure of £51,000 per year. In conclusion, & compromise 
is recommended by which the St. Marylebone Council would pay the 
company to let them off the terms of the arbitration. 


Electric and General Investment Co.—The directors have 
declared the following interim dividends: at the rate of 6 per cent. 
per annum on the Oompany's preference shares for the six months 
ending 3lst inst., being 38. per share, to the shareholders registered 
in the books of the Company on that date; at the rate of 10 per cent. 
per annum on the ара paid up on the ordinary shares of the Ocm- 
pany, being 18. per share, for the six months ended 30th ult., to the 
shareholders registered in the books of the Company on Nov. 30. Both 
dividends will be paid, less income tax, on Jan. 1, 1904. 


Ventilation with Electric Heating.—The Kings Room at the 
Criterion has been fitted up with a permanent installation of electric 
heaters and fans and screens and slotted panelling around the walls, 
which form the elements of the Glover-Lyon system of ventilating. 
A temporary installation of this тш was demonstrated by Dr. Lyon 
last summer at the Camera Olub, and then described by us. The 
installation was carried out by Dr. Lyon, under the supervision of 
{һе engineering firm of Shone and Ault, and when tested at a lar 
dinner on Monday gave universal satisfaction. An elegant switch - 
board hidden in the lower panelling controls 10 rows of heaters, 
three ozone tubes, one supply blower, and one extractor fan. The air, 
purified and heated, through the slots, which commence at 
about 12ft. from the floor, and is extracted on the opposite side. The 
resultes were favourably commented on by those present. 


Swansea Telephones.—At the Telephones Committee on Monday 
the manager reported that 456 subscribers’ lines had been connected, 
Two hundred and fifty-two orders were still in hand, and 94 had been 
obtained since the opening of the exchange, while the prospects of 
obtaining new orders was encouraging. The subject of intercom- 
munication arose. The chairman did not favour it, because, once 
demanded, they could not withdraw it. The municipal system 
was increasing by nearly 100 subscribers per month, and if 
an exchange of 2,000 could be obtained, and the National 
system diminished to 500, the Corporation would, if there wae free 


intercommu nication, have to give the National subscribers free inter- 


communication, The 500 subscribers necessary to place the Corpora. 
tion in a legal position to demand intercommunication would probably 
be obtained within a fortnight, A sub-committee was appointed to go 
into the matter, ! 
Eastbourne.—The Electricity Committee propose to supply energy 
at a charge of Jd. per unit for exhibition purposes only, subject to a 
minimum charge of £4 а year. With regard to the electrical exhibi- 
tion, the Eastbourne Gazette says: When it was announced on Satur. 
day morning that owing to the ‘great success’ of the exhibition there 
would be free admission in the evening some eceptical people jumped 
to the conclusion that the true reason was the paucity of the attendance, 
The charge for entrance has been the very modest amount of 3d. On 
enquiry at the town hall on Saturday afternoon, about half. past four, 
I learned that some 2,000 people had already visited the exhibition; 
and, what was still more satisfactory, I. ascortained from one of the 
rincipal local stallholders that he was gratified with the amount of 
Бойла done and the number of enquiries received. The losal trades- 
men who were represented may be justly congratuleted on the spirit, 
enterprise, and taste of which their interesting displays of lamps, 
radiators, and fittings gave evidence.” 


London County Council.—On Tuesday it was agreed to lend the 


ancras Borough 


electric light installations. The following notices to lay mains, etc. 
under Electric Lighting Acts and Orders were agreed to: from the 
Blackheath and Greenwich District Electric Light Company, along 
Humber-road and across Westcombe-hill; from the Brompton an 
Kensington Electricity Supply Company, along Bute-street and along 
ortions of Gloucester-road and Harrington-gardens; from the Charing 
ross and Strand Electricity Supply Corporation, under the St. Martin’s 
Order, 1899, intention to build boxes at the corners of James-street and 
Haymarket, at the corner of St. Martin's-street and Whitcombe-atreet, 
and in Whitcombe-street opposite to the gallery of the Society of 
British Artists, the same company, under the Strand District Order, 
1896, to lay mains along a portion of Tavistock-street, the Holborn 
and St. Giles's Order, 1898 (No. 2), to lay mains along a portion of 
Drury-lane ; from the County of London and Brush Electric Lighting 
Company, a transformer box, Vernon-road ; from the Metropolitan 
Electric Supply Company, under the Mid-London Order, 1889, along 
Lincoln's-inn.fields, Gate-street, New Turnstile, High Holborn, South- 
ampton-street, Bloomsbury-square, ере and Russell.sjuare. 
Notices to lay mains under orders granted to local authorities were also 


received as follows: from the Hampstead Borough Council, along por- 
tions of Lincroft-gardens, Stanley-gardens, Eton-avenue, Upper Park. 
road, along Glenlock.road and Antrim-street, and across Haverstock- 


hill; from the Islington Borough Council, along portions of Black. 
stock-road and Mount-grove-rosd ; and from the Stepney Borough 
Council, along Horseferry Branch-road and across Medland.street, 
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Dunfermline.—The National Electric Construction Company do 

t. ot now intend to proceed with their application for a provisional order 

for supplying the district with electricity, owing to the opposition 

threatened by the Town Council, who propose to apply for parliamentary 
powers, 

Birkenhaad.— After Jan. 1, 1904, the charges for electrical energy 
for power and heating purpose within the borough are to be at the 
following rates: for the first 500 units per quarter, 24d. per unit ; 
beyond 500 and up to 1,500 units, 2d.; from 1,500 to 5,000 units, 
1$d.; from 5,000 to 10,000 units, 12d.; in excess of 10,000 units per 
quarter, 14d. per unit. 

Trowbridge.—At a reeent special meeting of the Ohamber of Com- 
merce the future of Trowbridge with regard to electric lighting was 
discussed. It will be remembered that the Urban District Council, 
&fter advertising, received applications from compenies who were 
willing to negotiate, and at the present time a draft agreement with а 
company is under consideration. After discussion, а resolution was 
passed favouring the leasing of powers under the provisional order, 
with the option of purchase by the Council at the expiration of a 
given time. 

The Telophone at Railway Stattons. —At the last meeting of the 
Newcastle Ohamber of Commerce letters were read from the various 
railway companies, the National Telephone Company, and the General 
Post Office respecting representations made by the Ohamber as to the 
desirability ot rag, Se tana boxes on railway station platforms. 
The North-Eastern Railway Company agreed to fit telephone call 
boxes at its most important stations, the National Telephone Company 
will instal the wires and instruments, and the system is to be ready 
for use early in the New Year. l 

Cupar.—Mr. Houston, Hillside Foundry, has just introduced elec- 

tric lighting into his works at Oupar. A dynamo of 105 volts has been 
installed, which supplies two large Stewart aro lights and some 60 
Ediswan lamps of 16 “р each throughout the works. The dynamo 
hae been driven during the last few days by the ordinary 9-h.p. steam- 
engine which is used for the different machines in the works, but a 
smaller engine of higher к өз is in course of erection, and will be used 
for the dynamo alone, Messrs. Lowdon Bros., electrical engineers, 
of Dundee, were the contractors, 
. Worthing.—The resident engineer's last report states that the 
number of applications is 264, of which 245 have been connected, that 
the number of 8-c.p. lamps applied for was 15,755, and that the 
number connected was 15,025. Various extensions of the mains were 
recommended. The receipts for the first six weeks of the present 
quarter were £791, as against 2558 for the corresponding six weeks in 
1902, or an advance of £253. Оп the other hand, the expenditure, 
including capital account charges, was £665, as against £588 for the 
corresponding six weeks last year. This year, as compared with last 
year, therefore shows a net profit of £176. 

Bristol Channel Telephones. —The telephonic connection between 
lighthouses and the shore in the Bristol Ohannel has been extended 
by Braunton lighthouse and Braunton village being ''wired" ; the 
post office there is to be also switched on when necessary to the tele- 

hone wire connecting Appledore and Oroyde coastguard station. The 
fighthonse keepers in the Bristol Channel will now be in a position to 
communicate direct with the several coastguard stations, and in this 
way much valuable time will be saved in coming into touch with ships 
in distress. Previously, in the case of Braunton lighthouse notifyin 
to Braunton to communicate with other places, a foot messenger had 
to be employed. 

Buenos Ayres.—In reference to the Buenos Ayres municipal 
lighting scheme and to the proposed loan of 16,000,000dol. gold, which 
sum is to be applied in the carrying out of the works, the municipality 
has received an offer on behalf of kondon bankers by the Oorporacion 
Comercial Sud-Americana for an issue of the sum named, in bonds, 
bearing 6 per cent. interest and amortisation of 1 per cent., the issue 

rice to be fixed at 85. The directors of the oompany are Messrs, 

‚ В. Dillon, M. G. Fortune (of Fortune and Moncrieff), J. Etchegaray 
(general manager of La Acumulativa Savings Bank), W. O. Hoard, and 
W. T. Damon (legal representative of the Bahia Blanca and North- 
Western Railway Оошрапу). 

Aros on Tramway Poles.—We are informed that the Gilbert Arc 
Lamp Company have, as sub-contractors to Oallender’s Cable and 
Construction Company, Limited, designed and supplied the are 
lighting equipment for Batley, Yorks. An interesting feature is the 
use of the Gilbert Arc Lamp Company's raising and lowering gear on 
the tramway poles, fur which special boxes and winches had to be 
designed. The steel cord is carried up the outside of the post in 
gin. pipe from the combined winch and gear box, which allows for the 
necessary lateral notion of the cord, and the whole has been so con- 
trived that it is quite neat and unobtrusive. Messrs, Lacey and Sillar 
are the consulting engineers. 

Leicester.—The Guardians have adopted a report from the North 
Evington Land Committee with regard to the heating and lighting of 
the new infirmary, recommending that the recent resolution adopting 
а scheme for the ‘private supply of electricity be rescinded, and that 
the current be conducted from the cables of the Corporation. It was 
pointed out that the Corporation could supply the new building with 
electricity for lighting purposes at a much cheaper rate than the Board 
could manufa-ture a private supply. The cost of the Corporation supply 
would be about £425 annually, while the buildings and machinery for 
& private supply would entail an initial outlay of £7,000 or £8,000, 
without taking into account the cost of coal, oil, and Jabour. 

Pitlochry.—At a recent public meeting to consider whether an 
installation of electric light for the district should take place it was 
explained that, provided the consent of the proprietors concerned 
could be obtained, a private company proposed to utilise the Falls of 
Tummel for the motive power; that the necessary 24 miles of cable 


would be laid to Pitlochry—underground, so as not to interfere with ! 


the scenery—and that, further, wires would be put into houses and 
shops free of charge, the owners supplying the requisite fittings and 
lamps. The cost was given at an equivalent to a gas rate of about 
38. 5d. The сюре also prepared to light the streets on the 
same terms. Should Pitlochry become a burgh, the community would 
have the option of purchasing the undertaking at certain times on 
certain conditions. The meeting approved of tne scheme, and 
instructed the local District Committee to act in their interests, but 
without incurring apy financial obligation. 

Hornsey.—The Highways and Lighting Committee have received a 
letter from the General Post Office stating: “І am directed by the 
Postmaster-General to say that the question of extending the Post 
Office London telephone system to Hornsey has already been under his 
consideration, with the result that it has been decided to open an 
exchange at Crouch Ead, to serve the Crouch End, Hornsey, Highgate, 
and Muswell neighbourhoods, as soon as the districts now in hand have 
been dealt with. . The Postmaster-General regrets, however, that he is 
not yet in a position to say when it will be possible to opan the exchange. 
The extension of the Post Office London telephone system to the out- 
lyiug districts of the London area can only be taken in hand after the 
more pressing needs of inner London have been met, and although it 
is hoped to begin operations in Crouch End early next year, а consider- 
able time will necessarily be occupied in completing the underground 
system which it is proposed to provide, and in constructing and 
equipping the proposed exchange.” Another letter is to be addressed 
to the Postmaster-General urging more prompt attention to the matter. 

Brighton.—The year's income on the revenue account of the elec- 
tricity works was £82,392. 193. 10d , made up of the following items : 
electricity eales, £58,033. 4s. 6d. ; public lamps supply, £10,351. 17s. 
5d.; tramways electricity supply (November to March), £9,218. 
6s. Id.; meter rents and sundries, £4,789. 118 8d. The expenditure 
came to £47,208. 13s. 11d., the chief items of which were: £20,432, 
12s. 1d. for coal, £6,265. 14s. Ad. for wages at worke, £2,492. Os. 8d. 
for repairs and maintenance of machinery and plant, £4,295. 12s. 7d. 
on public lamps, and £35,466. 17s. 3d. under the head of salaries. This 
left a balance of £35,184. 5s. 114. to be transferred to the net revenue 
account. Here interest and sinking fund charges accounted for 
£27,199, 12». 2d., leaving £7,984. 13s. 9d. as the net profit to be 
carried to the next account. The capital account shows that the total 
expenditure up to the beginning of the year had been £404,858. 
16s. 5d., and thie was increased during the yesr to £463,764. 7s. 6d., 
the principal items being £30,675 on account of the new genorating 
station at Southwick, £9,887. 9s. 10d. for machinery and plant, and 
£11,461. 0з. 3d. for mains. ` 

Aberdeen Telephones.—We understand that the negotiations 
between the sub-committees of the Streets and Roads and Finance 
Committees of the Town Oouncil and Mr. Gaine, manager of the 
National Telephone Company, have broken down, but the committee 
has yet to report to the Oouncil. It appears that the Telephone Com- 
pany were prepared to expend £60,000 on an underground system in 
the town, and to allow the Corporation to undertake all the work, 
under the superintendence of the city's engineer, and would pay all 
the costs. The committees, however, before allowing the company the 
privilege of opening their etreets, wished to get a cheaper rate for the 
subscribers than the present sum of £8. 10e. They were anxious that 
the subseribers should get ап unrestricted service for £7. It was 
pointed out to the committee that £8. 10з. was a cheaper rate than 
that given in most other cities in the United Kingdom, and as the 
Telephone Company had only a license from the Postmaster-General 
up to 1911, it would not pay the company to give a cheaper rate. 
They were prepared, however, to give other facilities—to introduce 
what was called the omnibus rate. For large groups of subscribers 
the rate would be 25s. for 600 calla per annum, and 4d. per call 
afterwards. Different groupe were then dealt with, when 1t transpired 
that four subscribers on one wire would get a service at the rate of £4 
per annum, and two subscribera at £6. The committee decided to 
recommend the Council not to accept these terms, whereupon, it is 
reported, Mr. Gaine withdrew his ofler. There are about 1,800 
subscribers on the Aberdeen s ction of the telephone. 

Chesterfield. —The Town Council have adopted the estimate of the 
electrical engineer (Mr. Acland) for an extension of the works at a cost 
of £5,680. The extensions аге made necessary by the continually 
growing demand for current. On the corresponding Saturday last year 
the maximum turn-out on the feeders was 266 kw., while last Satarday 
they turned out 525. Mr. Acland estimates that the Council might soon 
expeot it to be 550. The units generated on the Saturday in 1902 were 
1,919 and this year 2,774. "The units sold in November last year were 
51,000, while this year they were 50,000 in round figures, which 
showed the great advance made at the station. The total sales in units 
for the year ending last March came to 209,000, while this year, Mr. 
Acland estimated, they would amount to 350,000. In the ordinary 
course of things, if they had not had to consider the tramways, they 
would probably have recommended the provision of a 200-kw. extra 
plant—always striving to keep 200 kw. ahead. Seeing that they had 
the trams as now proposed, they had decided to recommend putting 
down a 400-kw. plant, and it was a great deal cheaper per kilowatt to 
put down that than a 200-kw. plant. Earlier in the year he was asked 
if they would require further plant for the tramways, and he then 
stated that they would not for the present line, which would take 
about 100 kw.; but, of course, that was all altered now, and that was 
why they had to say that other plant would be required. They were 
now proposing to run the tramway from the top end of Brampton right 
away to Whittington Moor. It was also proposed to combine Nos, 1 
and 2 dynamos at a small cost. If they put down the proposed plant, 
the plant at the station would be 1,000 kw., and would have cost them 
about £50,000, which worked out at £50 per kilowatt. 

Blairgowrie Telephones.—Mr. W. F. M‘Alpine some time ago 
was negotiating with the National Telephone Oompany for the intro- 
duction of telephones into Blairgowrie, Rattray, and Ooupar Angus. 


— 
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The company could not get the permission of the Post Office authorities 
to ase the trunk line in connection with Blairgowrie. Mr. M'Alpine 
forthwith applied to the secretary of the General Post Office, London, 
who was willing to accede to the request. It would be necessary to 
ereot a circuit from Dundee or Perth, tor the cost of which they require 
а guarantee calculated at the rate of £5 per annum per mile of line 
in respect of fees for trunk calls. The circuit could be carried by 
way of Coupar Angus, which could share in the guarantee. The 
oharge for communication between Coupar Angus or Blairgowrie and 
Dundee or Perth would be 3d. for each three minutes’ conversation. 
The rates for a connection with an exchange within half a mile of 
subscribers’ premises would be £3 per annum, which includes cost of 
instrument, with message fees as follows: ld. for each local call 
originated over the circuit up to 1,500; 4d. from 1,501 to 3,000 ; and 
1d. from 3,001 and upwards ; the minimum yearly amount payable by 
each subscriber for messages, 50s. The rates would cover communica- 
tion between Post Office subscribers at Blairgowrie and Coupar Angus, 
and subscribers would be entitled on psyment of the appropriate trunk 
fee to communicate with all towns of the United Kingdom connected 
with the trunk system. Subscribers could use their circuits to forward 
messages to the Post Office for onward transmission as telegrams, etc. 
The charge for use of call office for local calls is 14. for each three 
minutes’ conversation. The proposal has received such cordial support 
that Mr. M Alpine is quite confident that the required number of sub- 
scribers will be forthcoming. Were the project once matured into 
concrete form 60 ia not too many to anticipate. At Alyth, it is 
understood, the National Telephone Company failed to induce the 
requisite number of subscribers to come forward. The terms offered 
by the Post Office may induce that burgh to join in the circuit if the 
line be between Dundee and Blairgowrie, which is probable. 


PROVISIONAL PATENTS, 1908. 


Nov. 30. 


$6074. Improvements in sound-conveying apparatus applicable 
to speaking tubes, telephones, and  phonographs. 
Inez Belle Hogan, 27, Ohancery-lane, London. 

96089. Means for automatically preventing the speed of 
electric cars from exceeding any predetermined 
limit. E. F. Kent and Е. Rogers, 17, Causeway, 
Cambridge. 

26083. Improvements in electric furnaces. William Cardno 
and Joseph George Dalton, Dunmore, Kirkhill, Cambuslang. 

26124, Improvements in apparatus for controlling and operat- 
ing the points of electric railways and tramways. 
Thomas Bell Stewart, William Herbert Turner, and 
Rowland Edward Dixon, 8, Quality-court, Chancery-lane, 
London. 

26144. Electromagnetically-operated apparatus for controlling 
the inlet devices of steam and gas turbines. Theodor 
Reuter, Birkbeck Bank-chambers, Southampton · buildings, 
Chancery-lane, London. (Oomplete specification.) 

26165. Improvements in electrical elevators. Rudolph Charles 
Smith, 55, Chancery-lane, London. 

26170. Improvements in or relating to electric switches or 
controllers and magnetic blow-outs employed there- 
with. Philip Kirkup and William Alderson, 70, Ohancery- 
lane, London. 

$6174. Improvements іп  oouplings for electric cables. 
Franklin Wise Howorth, 46, Lincoln’s-inn-fields, London. 
(Franklin Everhart and John  Dossert, United States.) 
(Complete specification. ) 

26190. Improvements in electric fuses. Alexander Hepke and 
Heinrich Ascher, Norfolk House, Norfolk-street, Strand, 
London. 5 А 

EC. 1, 


26185. A new or improved adaptation of electric bells to 
John Howarth, Oommercial-street, 


26200. Improved electric generator. David Burns and James 
Macarthur Fleming, 37, West Nile-street, Glasgow. 

i жыз Ernest Jagger, 6, Granby-grove, Bt. Michaela-oad, 

086 est , б, Granby-grove, St. Michael's-road, 
Headingley, Leeds. 

20911. Multiplex telephony. Wallace Fairweather, 65, Chancery- 
lane, London. (Willard M. Miner, United States.) (Com- 
plete specification.) 

26230. Improvements in or relating to combined trolley arm 
and brake controllers for eleotrio tramoars. Inter. 
national Trolley Oontroller Company and James Kynoch, 
11, Southampton-buildings, Ohuncery-lane, London. (Оош- 
plete specitication.) 

26941. Improvements in electrodes for secondary batteries. 
Henry Leitner. Lynton, Dartnell's-park, By fleet. 

26243, Improvements relating to telphers partly applicable 
also to vehicles propelled electrically from a distance. 
Siemens Bros, and Co., Limited, Birkbeck Bank-chambers, 
Southampton - buildings, Chancery-lane, London. (The 
United Telepherage Company, United States.) (Complete 
specification. ) 

26247. Improvements in and relating to electrically-operat«d 


driving mechanism for oen machines, William 
L. D'Olier, 45, Southampton - buildings, Chancery-lane, 
London. (Complete specification.) 
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26948. Improvemonts in telephone transmitters. Philip Green 
Randall, 45, Southampton- buildings, Chancery-lane, London. 
(Complete specification. ) 

26255. Improvements in attachments to dosk telephone 
instruments. Henderson Pierce Childreas and Nathaniel 
Miles Sauls, 18, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

26259. Improvements in apparatus or means for regulating 
or governing the speed of onginos employed in 
driving electric current generators. James Yate 
Johnson, 47, Linooln’s-inn-fields, London. (The Elektrizitäts- 
Aktien-Gesellechaft vormals W. Lahmeyer und Oo., Germany). 
(Complete specification. ) 


26261. Improvements in ог relating to magneto-electrio 
igniting devices for internal-combustion engines. 
Camille Bailly, 111, Hatton-garden, London. (Complete 
specification. ) 

26264. Improvements in or connected with mechanism for 
electrically winding up springs or weights. Edward Du 
Bois, Norfolk House, Norfolk-street, Strand, London. 

26267. Improvements in and relating to electric measuring 
and recording devices. Olaude William Atkinson, 1, 
Queen Victoris-street, London. 

26268. Improvements in and relating to electrolytic meters. 
Claude William Atkinson, 1, Queen Victoria-street, London. 

26269. Improvements in or relating to switches for electric 
currents, William Phillipe Thompe on, 322, High Holborn, 
London. (Hermann Schor, France.) 

26271. Improvements in cohering receivers used in space 
telegraphy. Frank Emuel Peters, 6, Lord-street, Liverpool. 
(Complete specification. ) 

26273. Improvements in controlling devices fer clectric motors. 
Gustavus Adolphus Edward Kohler, 46, Lincoln’s-inn-fields, 
London. (Complete specification. ) 

26274. Improvements in means for ventilating electrical 
machines. The Actien Ischaft Brown, Boveri, et 
Cie., 46, Lincoln’s-inn-fields, London. (Date applied for 
under Patents Act, 1901, Dec. 16, 1902, being date of 
application in Swizerland.) (Oomplete specification.) 

26276. Improvements in or relating to electricity meters. 
William Geipel and Frederick Montague Townshend Lange, 
46, Lincoln'e-inn-fielde, London. 

$6291. Safe and improved method of attaching detonators 
caps, or exploders to fuse tape, or electric wires, 
making the same water and airtight. William Henery 

Edwards, 79, Pitt-street, Sydney, New South Wales. 


Dec. 2. 

26307. An improved electrical connection for electro-chemical 
apparatus. Frederick James Turquand and John Frederick 
Wakelin, 5, Tottenham-street, London. 

26352. Improvements in or relating to vacuum arc lamps 
with external air-cushiened regulating device. 
Hubert Emonds, 5, Hatton-garden, London. (Complete 
specification. ) 

26372. Improvement connected with celis for storage and 
other batteries. Henry Soar and William Holloway 
Fellows, 173, Fleet-street, London. 

26378. Improvements in and means for effecting the regula- 

. tlon of asynchronous alternating or three-phase 
current electric motors. James Yate Johnson, 47, 
Lincoln's-inn-fields, London. (The Elektrizitäts-Aktien- 
Gesellschaft vormals W. Lahmeyer und Co., Germany.) 
(Complete specification. ) 

20380. Improvements in safety fuses for electric cirouits. 
James Yate Johnson, 47, Lincoln’s-inn-fields, London. 
(The Elektrizitüts- Aktien-Gesellschaft vormals W. Lahmeyer 
und Oo., Germany.) (Complete specification.) 


Dec, 3. 

$6497. Improvements in electromagnetic controlling gear for 
electric aro lamps, electric circuit breakers, and the 
like automatic mechanism. August Eckstein and 
Arthur Ernest Angold, Peel Works, Adelphi, Salford, 
Manchester. 

26435. Improvements relating to electrically - actuated 
mechanism. Louis Jacot, 18, Southampton-buildings, 
Ohancery-lane, London. 

26449. A new form of ammeter and voltmeter. William James 
Bell, 15, Vanbrugh Park-road, Blackheath, London. 

26455. Improvements in and relating to elastic fuld turbines. 
The Warwick Machinery Oompany, Limited, 83, Cannon. 
street, London. (The neral Electric Company, United 
States, ) 

26456. Improvements in insulated electric conductors. The 
British Tliomson-Houston Company, Limited, 83, Cannon. 
street, London. (The General Electric Company, United 
States. ) 

26457. Improvements in insulated coils for electrical apparatus 
and process of making the same, The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United States.) 

26458, Improvements in insulating electric conductors. The 
British Thomson-Houston Company, Limited, 85, Cannon- 
N е (The General Electric Company, United 

tates, 
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20459. Improvements in brake systems. The British Thomson- 
Houston Company, Limited, 83, Cannon.street, London. 
(The General Electric Company, United States.) 

26460. Improvements in eleotrio rheostats. The British Thomson- 
Houston Company, Limited, 83, Oannon-street, London. 
(The General Electric Company, United Statos. ) 

Improvements relating to rotary electric converters. 
The British Thomson-Houston Company, Limited, 83, 
Oannmon.street, London. (The General Electric Company, 
United States. ) 

26462. Improvements in electric aro lamps. The British 
. Thomson - Houston Company, Limited, 83, Cannon-street, 
London. (The General Electric Company, United States.) 

20463. Improvements in and relating to air-brake systems 
and valves therefor. The British Thomson.Houston 
Company, Limited, 85, Cannon-street, London. (The General 
Electric Company, United States.) 

Improvements in static influence electrical machines. 
The British Thomson-Houston Company, Limited, 83, 
Oannon-street, London. (The General Electric Company, 
United States. ) 

26465, Improvements in systems of electric motor control. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (The General Electric Company, 
United Statea.) 

26476. Improvements in or relating to electric incandescent 
lamps. Percy Joseph Handford Driscoll and Harry 
Sleeman, 322, High Holborn, London. 

26468. Improvements in and relating to electrical ignition 
apparatus. Montague Stanley Napier, 18, Southampton- 
buildings, Chancery-lane, ко 

Dev. 

26513. An improved canopy ae for electric tramoars driven 
on the overhead systems. Joaquim Antonio de Macedo, 
Leventhorpe Hall, Swillington, Yorke. 

. Electric heaters and improvements relating thereto. 
William Krause, 705, Rye-lane, Peckham, London. 

26537. An improved conduit for containing electric cables 
and wires and pipes and tubes and the like. W. 
Hepworth-Collins, 17, Nicholas-street, Manches-er. 

An improved conduit for containing electric cables 
and wires and other wires, tubes, and the like, 
primarily intended to be carried along thoroughfares, 
W. Hepworth-Oollins, 17, Nicholas-street, Mauchester. 

26553. Improvements in or connected with apparatus for 
electrically igniting miners’ safety lamp. William 
Best, Albert Best, and Robert Octavius Best, 33, Ohancery- 
lane, London. 

26577. Improvements relating to field magaets for electrical 
machines. Georgio Finzi, 45, Southampton - buildings, 
Chancery-lanc, London. 

26589. Improvements in incandescent electric lamps. August 
Bourdos and Henry Cecil William Gibson, 24, Southampton- 
buildings, Chancery-lane, London. 

26595. Electric igniting apparatus. Konrad Schaffler (recte 
Glóss]) and Emanuel Jilck, Birkbeck Bank-chambers, 
Southampton-buildings, Ohancery-lane, London. 

Dec. 5. | 

26603. Improvement on electric motors and dynamos, Hans 
Faerber, '' Hillside," Lower Weston, Bath. 

26607. A new combined electric switch, wall socket, and plug. 
Herbert Robertson, 7, Leamington-terrace, Edinburgh. 

26618. A mechanical switch for electric installation of motor 
oyoles. Ralph Child Meredith, Urswick, Maryvale-road, 
Bourneville, near Birmingham. 

26659. Improvements in magneto-electric ignition devioes for 
internal-combustion engines. Paul Masson, 111, Hatton- 
garden, London. (Complete specification.) 


26461. 


26464. 


COMPLETE SPECIFICATIONS ACCEPTED. 
To be published Dec. 24, 1908. 
1902. 

24013. Attachment of carbon filaments in incandescent electric 
lamps. Fanta and Butler. 

26386. Electrical synchronism indicating apparatus. British 
Thomson - Houston Company, Limited, Olinker, and 
Wedmore. 

26410. Railway and tramway points operated by or from the 
vehicles and points or switches for use upon overhead 
conductors of electric railways and tramways furnished 
with points. Zylberlast. 

26640. Electrical apparatus for autematically actuating 
signals on and stopping railway engines and trains. 
Gerstmann. 

26870. Alternating-current motor. Deri. 

26970. Electrical apparatus for registering the discharge of 
liquids by pumps. Liquid (Electric) Register Syndicate, 
Limited, and Oassal. 

27322, Hectrio switches. Pieper. 

88858. Electric rheostats, Pieper. 

1903. 


159, Electrically-operated bells. Barber and Larmuth. 


399. Storage batterilos and apparatus employed in the 
manufacture thereof. Edison. 
1993. Thermo-regulating apparatus suitable for controlling 
us лише of water and for other purposos. 
rooke, 
2189. Electric switches. Bray, Markham, Reiss, and Bray, 
Markham and Reise, Limited 
2277. Aro lamps. Ridings. 
7608. Continuous-current arc lampe. 
Elektricitäts-Gesellschaſt.) 
11304. Control of electric motors.  Johnson-Lundell Electric 
Traction Company, Limited. (Lundell.) 
Wall plugs and similar electrical fittings. Hunter. 
Controlling devices for electric motors. Lindquist. 
Method of producing rapid. electrical oscillations and 
system of devices therefor. Schrottke and Gesellschaft 
für Drahtlose Telcgraphie M. B.H. 
20572. Electric induction device for medical and like purposes, 
Reichenberger ani Weiersmiiller, 
20889. Process and apparatus for the electrolysis of chloridos 
of the alkalies. Kellner. 
$1599. Electromagnetic signalling apparatus. Siemens Bros. 
and Co., Limited. (Siemens und Halske Actien- 
gesellschaft.) 
22486, Electrical range finders. Shoemaker. (Date applied for 
under International Convention, Jan. 10, 1903, 
23994. Electrically-illuminated signs. Goehst. 
23285. Telephone relays or repeaters. Sundquist and Wahl. 


Evans. (Allgemeine 


12189. 
14542. 
20405. 


COMPANIES’ STOCK AND SHARE LIST. 


Name, gr Last price 
Commercial and Industrial.— £ 8 
Alliance Electrical Co., 5 per cent. Cum. Pref., Nos. 1-70,000 1 . id 
Aron Electricity Meter p.c. Cum. Pref. Shares, 1-125, 00 1 .. 3/10-5/16 
British Insulated and elaby Cables, Ord., 1-102,000...... 8 6-6. 
6 per cent, Cum. Bret 1100.000 URL dace EFIE 5 .. 5 
—— 4 per ce cent. Mortgage Debe se*020000999299 100 ee 1035.1 
ваа Thomson-Houston Co., 44 per ped lst Mort. Deb. 
J 8 100 .. 103-105 
British Westinghouse Elec. and Manut., 6 per cent. Pret., 
215, оО viro E 8 44-5 
— 4 per cent. Mortgage Debenture Stock .......... 100-102 
Brush Electrical eering, Ordinary, Nos. 1-105,731.. 2. li 
— Non. Cum., 6 per cent. Pref. .................... 99.180 
— —- 44 per cent. lst Debenture Stock kd 100 -1 
— cent. 2nd Debenture Stoæ k 100 .. 
Callender’s e, Юебеппгев............................ 100 106-110 
— JJ ͤ ö ИС ͤ y ҮОТГУ ndR 5 .. 11-12 
——— 5 per cent, Preeeꝶ i . Б .. 53 
Crompton and (o ͥe 5 — 1 
—— $ cent. Debentures .......................... 100 .. 1 
Edison Swan United, cyt Shares, 1-99,261 .......... 5 us i 
— ** A" Shares, 01-017,139 ........ 5.. 12 
5 per cent. Debent uren 100 .. 7681 
4 рег cent. Deb. Stock, Вей, .................... 100 .. 72-77 
Electrio Construction, Limited, Nos. 1 to 112,100.......... г. lir 
7 per cent. Cumulative Pref, .................... 2 — as 
4 per cent. Perp. 1st Mort. о РРР 100 .. -101 
Ferranti Limited, 5 per cent. vw Mort. Deb. Stock, He 100 .. 90-85 
General голо Com т (1800), 5 cent. Cum. Pref... 10 .. 93-104 
r cent. lst Deb. Stock ................ . 100 .. 99 
W. I. Hook ys Telegraph W Works, Ordinary e 5 .. 14-15 
per cent. 3 CCC 5 — b- 
at or os cent. Debentures .......................- 100 .. 1081 
Indis Вл Rubber, Gutta — м "and Telegraph Works ...... 10 .. 181-1 
15 per cent. tal ON Jö rias a da eR QE et 144484 
Parker, Thos., Limi Ordinary E T “ 
Telegraph Construction and Maintenance eee l2 .. 9157 
——— 5 рег cont. Bonded 100 . 101-104 
Eleetrle Lighting and Supply: — 
Blackheath & Greenwich District Ordinary 1. WI. 101, 00 1 i-is 
— cent. Deb. Stk. Certs., Red. and Conv. 00 . 116-1 
Bournemouth and Poole, Ordinary ...................... 10 .. 115 
— per cent. Cum. Pref. 501-15,000 ° T2 10 as ll 
6 per cent. Cum. Second Pref., 15,001-22,500 .... 10 .. 11-12 
4 Sane Debentire Stock, Red... 100 .. 105-106 
rae ont) Electric Light and Power Co., 44 per cent. 
benture Stock, Вей. ....................-..... . 100-105 
Bionpton and Kensington, Ordinary .................... = 104-103 
33 e Preference 65525555 6 „ „6 ев Nos. 1-40,000.... 5 = 1 104 
cu ectric Su Corp., Ordinary; 08. =á . 
—— Nos. 90, 001 85.800 ud nee idc Nd c e a 5 
Cambri mbridge Electric Supply Company, Ltd., : £10 Ord. .... : Ар 1 
Central Electric pcc 4 рег Cant. Guar Deb. Stock 100 .. 105-1 
Charing Cross Nos, 1 aan CE ERE р ‘es 91.8 
cent, Cum. Prein ee ae 
—— “City Undertaking,” i Cum. Pref., 1-40,000 5 
per cent. Debenture Stock, Red. (Prov. Certa.).. 100 105-107 
Chelsea. Electricity Supply ...........................-.. B. uu 9 
— — 44 per cent. Debentures ........................ 100 .. 107-110 
City of London, Отйшагу................................ 10 . 104-11 
— — 6 per cent. Cumulative Pref. .......... ee dd Ra 10 .. 15-14 
—— $ ded cent. Debenture Stock .................... um — 122-127 
qi per | cent. 2nd Deb. Stk. Prov. Certa. (all pd.) — 102-105 
County of don and Brush Provincial, Ordinary........ ma v 
——— 6 per cent. Pref. et ze l 
Bdmundatas’ Kleotricity Corporation, Ordinary 1-30.00 3 — 675 
undsons' city Corporation, - ás 
b per cent. Cum. Prein. 5. Kn 
— 4h cent. First Mort. Deb . 100 .. 104-1 
Electric Lt. & Tractn. Co. of Aust., Ld., ,óp.o Om. FE, ,1-30,000 5 ы 
5 per cent. Deventare E Bt CFG 100 .. 
Folkestone Electric Supply, Lud. оси Noe 1-10,000 ...... 5 .. © 
т cent. Deb, Stock, Red. .............. 100 .. 103 
Hove El ^ Light ntaa ‘Ord. 115 e 5 6 — 7 
K tab Elec. , Ord., 1-21,000 5 TA 
— 5 Stock Rod. AUAM ME SE RE E a e 
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Amount 
Name. paid. 
£ 
Kensington and Knightsbridge and Notting Hill ........ 100 
Kidderminster and Dist. Elec. Lighting and Traction, Pref. 10 
London Electric, Ordinary .............................. Š 


6 per cent. Nel. 5 
4 percent. lst Mortgage Debenture Stock, Red... 100 
Metropolitan, Ordlnar /g 10 
44 per cent. First Mortgage. Debenture Stock .... 100 
1 per cent. Mortgage Debenture, 100 
Newcastle-upon-Tyne Electric Supply, 
Preference...... 


e зпоооеоос оо ое 


Ordinary........ es 


5 
Notting Hill Electric Lighting .......................... 10 
4 per cent. First Mort. Debs., Nos. 1-500(Reg.) .. 100 
Oxford Electric, Ordinary, 1-96 and 407-14,510 
4 per cent. Debenture Stock 


hares Mortgage 3 ˙ | 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000 .. Я 90 


r сези релше FC 

Zouth London DAFY uoc жез cos iiees ede sezdens 

46. James's and Pall Mall, Ordinary, 101-20,080 ....... i. 6 

7 per cent. Preee . 5 
— e duos кш m : 0 
ban Electric Supply , Ordinary ‚007............ 

З 5 per om . Cumulative Preference, 50,001-80,000 : 

inster, (rt. Me PET EE 

ТӨ, cont. Cum, Pref., 10,101-138,251 .......... 8 

Eleetrie Railways.— 

Central London, Ordinary........ %% K 
з 4 рег 61111 100 
— 99 oe deferred e€69€90€97606098830600260202€002€89 100 

4 p.c. Deb. Stock (Prov. oon Certs., fully pafd).. 100 

City and South London Consolidated Ordinary .......... 100 

4 per cent. Debenture Stock .............. eee 100 
5 per cent. Pref. Stock '91 ...................... 100 
— 97 99 98 "96 оооооооосове ө @eeeoesesnved 100 
Ss "Lead g ne ju * 100 

Liverpool Overhe r cent. Pref. ........ . core == 

—— Ordinary 1.50000 = 


—— 4 per cent. Mortgage Debentures, Red., 1-1,700.. — 
Waterloo and Oity, Ordinary 


Electrice Tramways.— 


Anglo-A entine, 1-260,007 „ 6 6 „ 6 %%% „%%% %% „ %%% r? %%% „„ оо ео 5 

— — Permanent 6 per cent. Debenture Stock, 1888.... 100 
Blackpool and Fleetwood Тгашгоай...................... 10 
Brisbane Tramway Invest: Lim. Ord., 1-75,000 evccccccícoec § 


——— 5 per cent. Cum. . Мов. 1-75,000 ............ 5 
— м per cent. Deb. Stk., Red., Prov. Certs. all pd. 100 
British Columbia Electric Railway Co., Ord., Nos. 1.20, 000 100 


— — Non. Cum. 5 per cent. Pref., Nos. 25 


— 44 percent. lst Mt. Debe., Nos. 1-6, 


001-38,600 .. 10 
B30 of £40 each 40 .. 


Last price. 


102-104 p.c 


Amount 
Name. paid. Last price 
g £ 
British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 = 114-124 
6 per cent. Om. Pt., 50,001.60, SEED 3 — 114-112 
5 per cent. Perpetual Debenture Stock .......... 100 .. 120-123 
Buenos Ayres and Belgrano Tram., Ord., 1-100,000 ..... „„ = 5-54 
** A” брег cent. Om. FI, 1-40,000 .......... eS. Ò — 61-5 
'* B''6 per cent. Cm. Pf., 1-27,500 ....... e.s... GO — 94-04 
5 per cent. Deb. Stock, & »asecsousessucasssss 100 se 106-109 
Prov. Cert., all paid ................. SERRE . . . 100 .. 98-101 
Cape Electric Tramways, Nos. 1-480,000 .......... DRM — Цц; 
Сібу of Birmingham Tramways, 5 per cent. Cum. Pre. 5 .. 
4 per cent. lst Mortgage Deb.,1-5,000(1917) .... 100 .. 99-1 


Colombo Electric Tramways and Lighting, 5 per cent. 1st 


Mortg e Debenture Stock, Red. „ 2 6 %% % %% „% % %% „6 ә о ecce ee 100 103 
Cork Electric Tramways and Lighting Co., Ordinary...... 10 .. 13-14 
5 per cent. Cum. Pref. .......................... 10 a 11-18 
Debentures ............... C КА — 96-99 
Dublin United Tramways (1896), Ord., Nos. 1-60,000 ...... 10 . 12-15 
6 per cent. Pref., Nos. within 1-60,000 ........ .. 10 .. 16-16 
per cent. Mort. Debe., 1-3,000, Red . 10 — 94-87 
Imperial Tramw: rT eros ss . All 2 22-224 
6 per cent. Cum. Pref. ................. esas a . АП . ri 
44 per cent. Deb Stock ......... . . . 100 . 11411 
Isle of Thanet Electric Tramways and Lighting, 5 per cent, 
Cum. Pref., Nos. 50,001-60,000 ................. —— B. ve d 
4 per cent. Debenture Stock g... 100 .. 
Kidderminster and District L ghting and Traction, Pref... 8 M4 
London United .(1901),5 per cent. Cum. Pref. ........ 10 .. SETS 
4 per cent. lst Mt. Db. Stock, Red .. .......... .. 104-106 
Metropolitan Electric Trams., Deferred, 1 JOO 001-1,314,016 1 .. 5/16-5/16 
5 per cent. Cum. Ргеї.,500,001-814,016.. ...... 1. #0 
Now General Traction, Ordinary .................. УРИ ss $ 
6 per cent. Cum. d FFC 5 — 9850 
5 per cent. Mortgage Debentures, 1-1, 715 (Regd.). 100 .. 
Oldham, Aston, and Hyde Tramway, воеооооооеоо оо ^e 104-104 
— cent. Cum. Prei .ꝑ eo lb 
Perth Elec. Tramways (W. A.) 5 per cent. 1 Mort. Deb. Stk. 100 .. 100-1 
Potteries Electric on, ; A es 10 n 85-95 
5 per cent. Cum. Pref., 1- 800 e — ДО a 84-94 
44 per cent. Debenture Stock................ sues = 102-105 
South Lancashire Electric Traction and Power Company— 
,000 Ordinary »e909092000€000000069099 оз 0 9 9.0 0 0 оо e 1 
£101,132 6 per cent. Ргеѓегепое................. 1 1 
— — £528,093 44 per cent, Debenture Stock = =. 100 p. 0. 100 p. o. 
Telephones.— 
National Telephone, Preferred ........... mu. 100 = 101-103 
Deferred Stock "».e9250060002a4000000990000900060000009 100 ee 76-79 
6 per cent. Cum. First Pref. LE E me ee eoe 68 Ge њо оз 09.9 mo 10 on 15-14 
— 6 per cent. Cum. Second Pref. э € OO оо оо ьо оо оо оо вю 10 = 13-14 
Oriental Telephone and Hlectric Company =- . 1 . 13/16 15/16 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND 


Miles of 


TRAMWAYS. 


Traffic Returns for Increase or : Accounts for past year, 
week decrease. E Cost 
. — — — "ít | per 
vut C : Total |Р Gar tatles | Pas- | БЕ 
, urrent Tota assengers | Car miles as- ar e of | mile, 
Ending 1905, | 1902. | Week, | “year, 1905. | 190%. Ending ‘receipts carried. run, s'nger mile. track. | 
А + £ +, 2 | з а. а. £ а, 
Aberdeen Corporation Dec. 5! 1,065 815 | + 251 + 5,756h| 194 171 May 3) 37,951 9,099,715 794,641 098 |1502 1,970 61 
Ayr Corporation Nov. 21 170 166 | + + 52 8 6 Sept. 25, 12,505 2,979,276 290,089 1:00 | 10:34 | 1,560 4°7 
Birmingham Tramways ........ Dec. 5 4,890 4,814 | + + 9,717 64 64 аға —- — — pe 5 * Ы 
Blackburn Corporation ........ = ` 695 699 | — 4. 891 24 24 March 250 40,964 7,254,105 826,558 1:56 1187 | 1,705 7°44 
3lackpool Сотрогайоп.......... TC. 269 257 | + — 184 174 164 г ОД 211,168 | 6,169,121 724,445 152 |108 — — 
Blackpool-Fleetwood Tramways| ,, 5 182 170 | + — 125 164 164 Dec. 51, 50,925 2,043,677 584,989 |362 |12:68| 1,932 639 
Bolton Corporation 65 1.566 1,467 | + 4- 7,957 88 29 March 31 85,704 | 17,761,605 | 1,896,247 115 10•˙75 3,430 58? 
Bournemouth Corporation...... 2 754 — -— -- 104 — — — — — — — -— — 
Bradford Corporation 2 > 3.255 29:8 | 4- 34 41 — = = | —_ —. "== — = 2$: 
Brighton Corporation ..........| „ О 696 630 |+ X h 64 =з „ 31 as | 10,452,508 1,051,928 |100 | 10°10 ae 
Bristol Tramways Company ....| „ 4 4273 4129 |+ 14: — 514 515 Dec. 51 223,480 | 41,192,899 | 5,724,114 130 | 9°38! 4,348 — 
Burnley Corporation - 9 774 632 | + 142 — = — = zt. — s beer Abd . E 
Burton Corpor tion „ О 268 - Е = = Sin — 3 « 
Cardiff Corporation „ 1.700 1.407 292 419,443 = а < e a — E Е "a ja 
Carlisle Tramways Company... Nov.25 158 124 |+ 43 + 721 — — Ж)! -— 2,216,585 |  320,129A — | — — — 
Central London Katlway Dec. 5 7,09! 7,141 a We — 6,910А € — „ 391|567,225 | 45,505,110 | 1,276,971a | 1:87 |66:6a,59,076 | 55665 
City and South London Railway Ls 6 3.387 3.851 — 664 — 8.320% 68 — ч 51 165,003a 19,069, 5190 — р а — | — im 
| | 
Cork E. T. and I. Company .... ч 3 557 580 . 4 р E ЗР ы | Р z D. s v4 7A 2 
Darwen Corporation. 4 203 217 Ач 7°23 March 319 12,541 | 2,360,735 254,279 125 |1165| 1,707 9 35 
Dover Corporatior eee tee T t 166 15 | oJ 3 —- : - — — — — 
Dublin & Lucar Electric Railway ,, 6 84 3 |+ + 1743h Dec. 31, 5,796 564,796 | 102,087 |381 | 1562 J59 768 
Dublin U, 1 electric Cars. 110 l af arc T DA 1° | 55% 33 1 ) 76 OT „м 9 7 
Dublin 8. District, Electric 650 669 { 46 46 March 51 125,121 91.558188 5,429,556 1@ 862) 2,741 9 06h 
Dnodee City Tramways ........ 15 814 d — 22 22 May 15 35,874 | 9,084,522 | 752,814 0:93 |11:276| 1,630 — 
Fass Ham Corporat Ion з óJ 900 + 123 + 178 1075 7:52 March 51) 25,541 9,971,557 650,224 "61 9°35 2,357 — 
Faroworth D. DG... кезге] МО ‚1 55 126 t | — — e с ч 08 M TA — JR. m | — — 
Glasgow Corporation s Dee 142 | 12,109 | +1 || +58,1164| 124 101 May 3510 656,572 | 177,179,549 |14,008,750 |088 |1125 5,489 b| 7-40d 
Halifax Corporation y , 2,158 1,965 | + 1 + 5,531 301 273 — | | — — | = — — 
Huddersfield Corporation ( 1,14 07 53 34 35 March 31| 56,631A| 9,738,213 | 1,218,539 14 1144 1,618 6:38 
Hull Corporation, E. 8. 5| 1,803 1,657 | + 147| + 19 19 „ 51) 87,707À| 21,065,999 | 2,218,696 ä 100 9°49 | 5,004 5:07 
Ilkeston Corporation "I : | а — е = 5 "m NUM — — 
Kirkcaldy Corporation 184 - = - - = =a == pess wx — — 
Leeds Corporatl on 5 4,855 * } 12,112 77 — March 25 252,550 | 57,259,779 5,775,651 |111 | 1091) 3,283 "s 
Liverpool Corporation Camas ы Nov.“ 882 9.1 + +15,9; 101 95 Dec. 51 504,504 108,906,472 11,705,425 |1'11 | 10°54 | 5,000 6:88 
Liverpool Overhead Rallway....| De ‚504 1,470 { + 2,462/ 154 154 June 30 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 — 8 
London County Council Nov. 22 ).] ( ＋ F 65,64 1) 20 — | | = | má 
Lowestoft Corporation ........ Dec. 5 113 » | | = | m -- 
| 
Nelson Corporation „„ein А ) 3 — | x | -- — 
Newcastle-on-Tyne Corporation 5. с 5. 326 5 01] 384 16 March 25g 150,553 474122 5,37 „119 1°08 1083 4,175 617 
Portsmouth Corporation........ 1 I| 1.21 1,16 3, cf 29 29 Sept. 50 47,651 ‚15 868,157 | 1°24 13˙17 1,643 — 
Rochdale Corporation Nov. 2 117 121 + March 5] ‚416 325,291 27,456 1°38 | 10°27 -- 766 
Rotherham Corporation ........ Dec. 3 | = 
Salford Corporation ...... '% . — - | — -— — 
Sheffield Corpor ation bass ed sd г ( J. 54 Mar. 25g 216,709 56,81 „019 4,925,083 0-904 10•428 7,510 70 
Southampton Corporation < ; 11 11 „ 31 39,874 9,084,522 752,814 0:946 11-45% 5,760 — 
Sunderland Corporation. 6. 1,04 18:48 | 17:18 „ _ 51| 59,950 | 13,987,121 | 1,270,957 | 1035 |11°5 | 5,245 45 
Wallasey U. D. 1 10:5 „ 319 51,473 5,685,182 654,742 130 11°53 5,595 705 
“ Inciu ies maintenance of permanent way and proportion of profits paid to the tramway companies for term of unerpired lease. € Train mile, 
b өг mile of single track. „ Include rai) and team. d including depreciation. у Including one section of borse 


g 190 h Half-year's agures, 
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THE EDISON ACCUMULATOR FOR AUTOMOBILES.* 
BY W. HIBBERT, ASSOCIATE-MEMBER. 


The problem of making an accumulator with an alkaline 
electrolyte has been before the world for many years, 
and has been attacked by a fairly numerous body of 
workers. It is known that Mr. Edison is one of this 
number, and various public statements have appeared as 
to the resulte of hislabour. Most of these can be neglected 
as void of authority, but the account published by 
Dr. Kennelly before the America Institute of Electrical 
Engineers was evidently based on carefully executed 
work. From this paper we learned the general nature of 
the cell together with certain useful numerical data. 
Fourteen watt-hours were obtained from 1lb. weight of 
the cell the average E.M.F. being about 1:25 volts, It 
is not necessary to repeat here the other data from Dr. 
Kennelly's paper, as they will be brought up to date by 
the facts to be quoted from my own tests. It is 
sufficient to say that very little was done during the 
next year. The matter seemed to fall into the background, 
and publie opinion settled down to & vague belief that 
the cell had not yet reached the commercial stage. Indeed, 
I have heard doubts expressed as to the very existence of 
the cell To some extent I shared this scepticiam, not 
because I doubted the existence of the accumulator, but 
because of its constitution. I doubted (and expressed my 
doubts in print) whether the plates would be altogether 
free from local action, and whether a very small amount of 
this weakness would not be sufficient to destroy the 
plate. These fears were based on the data afforded 
by Dr. Kennelly's paper, more especially the thinness of 
the plates, and also the probable results of mixing 
graphite with the active material. Such anticipations were, 
I suppose, quite legitimate as anticipations, but they have 
not been justified by the results of actual trial. It is one 
of the striking features of the cell that it recommends 
itself by work more than can be done by any verbal 
account. 


A Form of Plates of Edison Cell. 


In the early part of this year I obtained three of 
Mr. Edison’s cells of small size, and in early June was pro- 
vided with a standard automobile cell. Finally, during 
part of my summer vocation I was able to run about 500 
miles on an automobile driven by 38 Edison cells. The 

eneral results of the work done on all these will be 

escribed in this paper. I shall confine myself to a some- 
what simple statement of the facts verified by myself, 
feeling sure that these will be most acceptable to the 
members of the Institute. But it may be worth while 
mentioning that well-known men at Milan, Paris, etc., 
have obtained laboratory results which agree in all the 
main particulars with my owa. They have not as yet had 
the opportunity of testing on the road. A brief description 
of the cell will be advantageous. 

Standard Automobile Cell.— This contains 14 positive and 


14 negative plates. Each plate is made of sheet steel, 


* Paper read before the Institution of Electrical Engineers, 


nickel plated, punched with 18 holes of rectangular shape. 
In each of these holes is inserted a flat pouch or pocket 
containing the compressed active material. The walls of 
these pockets are perforated by exceedingly fine slots or 
holes, through which the liquid can penetrate. Thus the 
current can easily to and from the active material 
contained in the pockets. 

Active Materials.—Both positive and negative plates are 
alike, except in respect of the active material. The pockets 
on the positive plate contain nickel peroxide; those on 
the negative plate contain finely divided iron. Each of 
these active materials is, I understand, mixed with flake 
карш 

lectrolyte.—The liquid is a 20 per cent. solution of 
potash. 

Arrangement.—The plates are fixed very near each other. 
Yet there does not seem to be any danger of short-circuits. 
The plates are thin, it is true, but being made of steel, they 
are thick enough to give rigidity. As a further precaution, 
vulcanised-rubber separators are put between the plates, 
making the whole a compact mass, whose stability is 
calculated to resist all the ordinary mechanical shocks it 
is likely to undergo. 

External Arrangements.—The cell is sealed in ite steel 
case, the top being fixed on by a special solder not acted 
on by the potash. Two stout connecting pins (from the 
positive and negative plates respectively) come through 
liquid - tight bushes of vulcanised rubber. These pins are 
made slightly conical, as are also the connectors which fit 
on them, and the mechanical finish and easy grip of this 
terminal add to the value of the battery. The connector is 
further secured by a screw nut and fastening pin. The 
connector has a much higher conductivity than thore of 
the ordinary type of accumulators. On the top of the 
case there are also (а) a spring stopper with rubber flange, 
covering the hole by which the electrolyte is introduced 
or distilled water added from time to time ; (b) a venthole 
guarded by a gravity valve. This provides for the escape 
of the gas evolved during charge. The hole and valve are 
covered by a gauze nipple, which prevents escape of spray 
while allowing gas to pass. It also prevents any flame 
finding access to the interior of the cell through the stream 
of evolved gas. 

The complete cell stands 13in. high (over all), and 
measures 5'lin. by 3'5in. horizontally. It weighs 17:8lb. 
A large part of the external steel case is corrugated to 
increase ite rigidity. An immediate consequence of 
examining these features of the cell is to impress the 
observer with their admirable 5 is hardly 


too strong a word. That which is so lacking in ordinary 


accumulators— mechanical strength or design —is here іп 
obvious and large measure. The general mechanical 


Fic. 1. 


structure of the cell is well calculated to remove or to 
diminish any antecedent adverse opinion. 

Electrical Data.—The E.M.F. is 1:53, though, as there is 
a very persistent gaseous polarisation effect, the figure 
cannot be regarded as quite rigid. For a long time after 
charging it is much higher. The internal resistance is 
00013 ohm. The output at 60 amperes is 210 watt- 
hours = 11:8 watt-hours per ү The diagram (Fig. 1) 
shows the arrangements used for charging and discharging. 
E is the cell under test; ¢ ¢ /, pieces of trolley wire for 
connections; Mi, M,, M,, mercury cups standing in a large 
tank full of oil; R, a standard resistance = 0.01009 ohm, 
verified by the Board of Trade; V and A, voltmeter and 
ammeter, both recalibrated for these experiments. Large 
lead accumulators were used for charging E. For the pur- 
pose of charging, constantan resistances of varying value 
and diameter were used to bridge M, M,. For discharging, 


| it was necessary to bridge M, М, as well. The control of 
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either strong or weak currents was quite easy and rapid 
by putting constantan wires in parallel across the 
mercury cups. In very few of the experiments did the 
current vary as much as 1 per cent. The average variation 
was probably about 0'5 or 0°4 per cent. The curves in 
Fig. 2 tell their own story. A striking feature of the 
curves is the relatively high value of the capacity at the 
higher discharge rates. e difference in ampere-hours 
at 30 and 60 amperes is almost negligible. Even at 
120 amperes the capacity is 93 per cent. of the maximun, 
and at 200 amperes is still as high as 82 per cent. These 
results at once indicate a valuable feature of the cell for 
many of the emergencies of engineering. That the quantity 
obtainable at the high rates should be such a large pro- 
portion of that possible at low rates is both surprising and 
agreeable, 


^ 


— 


S 
lines 


|} | | tt ARK 
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Output.—In relation to the weight of the cell the work 
done is higherthan usual. Taking the ор at 210 watt- 
hours,“ and the weight at 17:8lb., the ific output 
amounts to 11:8 watt-hours per pound of cell. This must 
be regarded as a high figure. It is true that nearly equal 
figures have been obtained with other cells, but confessedly 
st considerable risk. The weight of lead cells is reduced 
by making the supports very thin, but this shortens life. 
Output can be iner by using stronger acid, but this 
leads to rapid loss of charge if the cell stands idle. These 
serious risks do not accompany the method of getting high 
: ific output in the case of the Edison cell. It is, as we 

all see, able to retain а large proportion of its charge 
for a long time, and its relation to “life,” although not 
yet fully verified by my work, is one of very considerable 
gecurity as far as can be judged by the results already 
obtained. In relation to volumi the specific output is 
88 watt-hours per cubic foot. 

Influence of Temperature on Output —In the сазе of lead 
cells this is very marked. With the Edison cell no 
definite series of experiments has been made, but 
accidental circumstances afford evidence of some interest. 
Some discharges were taken on two of the few very hot 
days of last summer. The high temperature of the air, 
added to the heating effect of the currents, caused the 
temperature of the cell to rise very high. With a current 
of 150 amperes it reached 54deg. C. The output rose to 
168 ampere-hours, some nine ampere-hours more than were 
obtained a t а temperature of 33deg. This is an increase of 
5°5 per cent. in capacity for a rise of 21deg., or an increase 
of 0:26 per cent. per 1deg. rise. 

Other experiments, not — y designed to test the 
point, indicated a detectable but small increase. The effect 

is, however, Мем much less than with the lead cell. With 
them it m 2 ог 3 per cent. per degree Centigrade. 
With the py cell а few degrees difference in tem- 
perature would uce hardly any change in the quantity 
output. This нний in the effect of temperature 
doubtless arises from the difference in the nature of the 
actions going on in the respective electrolytes. The con- 
tinued working of the lead cell demands a continued supply 
of the acid at the internal working faces of the porous 
materials on the plates, and a rise of temperature helps to 


" * This is at 60 amperes; at 50 amperes the output is somewhat 
igher, 
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provide this by increasing the rate of diffusion of acid from 
the outside. In the Edison cell there appears to be practi- 
cally no need for diffusion or circulation of the liquid. It 
is not an active material in the ordinary sense; it acts 
only asa conductor. Hence a higher temperature cannot 
change the action except by diminishing the internal resist- 
ance of the cell. Even here the action must be differential. 
For the liquid will diminish in resistance as the temperature 
goes up, while that of the plates themselves will increase. 
The first of these, however, being the greater, will deter- 
mine the resultant change, with a consequent increase in 
chemical action before t i pressure falls to a limiting 
value. For example, in the experiment described, which 
led to & final temperature of 54deg. C., the resistance of 
the electrolyte would be about 30 or 40 per cent. less than 
in the corresponding experiment at 33deg. It is also of 


interest to note that these experiments at higher tem- 
peratures were the earliest. The other experiments 
described in this paper were all done subsequently, and 
therefore show that no injury had resulted from the heating 
due to higher external temperature and also to the exces- 
sive currents passing through the cell. 


INTERNAL RESISTANCE. 


It is not easy to determine this except at times when 
the pressure curve is tolerably flat. Attempts were made, 
however, to get an approximation by opening the circuit 
for a moment or two and noting the rise in volts at 


the terminals. The value -Q wee out as a tolerably 


constant figure from the various curves in Fig. 2. 16 
rises from 0:0015 ohm with the lower currents to 0:0016 
with the higher. The value does not vary appreciably 
over the greater part of the discharge. But towards the 
end, where the pressure begins to fall quickly, the resist- 
ance rises at a fairly rapid rate. At the end it may 
approach 0:004 or 0:005 ohm. 


.SHORT-CIRCUIT. 


With the object of testing the power of recovery, one 
of the small cells was partially discharged, апа then short- 
circuited for 48 hours. After a subsequent long charge 
it gave the discharge curve, B (Fig. 3). Compared with 
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the normal discharge curvo, A, B indicates a deficiency. 
It is evident that the cell has not yet recovered. Оп 
charging again, however, and taking а second 

(curve C), the deficit hardly appears; the cell bas 


THE ELECTRICAL ENGINEER, DECEMBER 11, 1908. 907 


practically recovered from the harsh treatment to which 
16 had been subjected. 


HicH RATE ОЕ CHARGING. 


The foregoing experiments prove conclusively that the 
Edison cell can maintain a high rate of discharge. The 
interest of this question hangs on its maximum charging 
rate, and this I have not been able to reach. The follow- 
ing curves (Fig. 4) show the course of an experiment 
made to test this point. The cell was first carefully 
disch at 50 amperes down to 0°75 volt. It was then 
charged for one hour, 177 ampere-hours being put in. 
The current was not quite steady, varying from 180 to 
176 amperes over most of the time. Near the close of 
the hour it fell to 166 amperes. The subsequent dis- 
coe shows that 124 ampere-hours were delivered, which 
equals 70 per cent. of the charge. Further experiments 
on this point appear in the later section dealing with the 
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motorcar work, proving that the cell can be charged at 
over 200 amperes. 


FLEXIBILITY OF THE CELL. 


The new cell will probably be called upon to stand very 
rapid and large fluctuations in the value of the current. 
The following curve (Fig. 5) shows that it behaves like 
an elastic structure, its pressure rising and falling with 
varying demand, but responding at such a rapid rate that 
the lines of changing pressure appear vertical on the 

i The change to and from 230 amperes will 
appear more trying if the weight of the cell be kept in 
view. 

CONTINUED DISCHARGE AT LOWER VOLTAGE. 


In most of the experiments so far described the dis- 
charge was stopped when the, terminal voltage fell to 
0:75. At this point, as all the curves show, the pressure 
is falling rapidly, and would lead to the assumption that 
it must speedily reach zero. But this is not the vase. At 
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a still lower pressure the rate of fall suddenly alters, 
and the curve becomes flat again. Presumably this ie 
due to a secondary chemical action arising when the 
active materials have been more or less changed by the 
ordinary discharge. The curves given below (Fig. 6) 
indicate the extent and variation of this prolonged dis- 
chargo. They were given by one of the small cells 
containing four pockets—two positive and two negative. 
The currents are small, but the indications are typical of 
the behaviour of larger cells. 


EFFECT OF REST. 


There are many experiments in my notebook which 
show that the cell does not suffer when allowed to stand 
5 for fair lengths of time. A very good illustra- 
tion will be given when dealing with the motorcar trials. 
A parallel question arises as to how far the cell can retain 
its charge when allowed to stand idle. Various trials 


have been made, two of which may be mentioned. A cell 
was charged fully, and allowed to stand 48 hours before 
discharge began It then yielded 155 ampere-hours = 91 
per cent. of the full discharge. Part of this deficiency is 
undoubtedly due to the fact that a discharge commenving 
immediately is enriched by the gases contained in the 
pockets along with the active material. The experiment 
just alluded to was, therefore, regarded as giving an idea 
of the immediate value of this gas effect, along with the 
48 hours’ action due to a short rest, such as the experi- 
ment was intended to detect. То get a better estimate of 
the effect of rest on the active materials, the cell was now 
charged up again and allowed to rest for 26 days. The 
discharge which followed gave 124 ampere-hours. Com- 
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pared with the full discharge—170 ampere-hours—this is 
equal to 75 per cent. But compared with the discharge 

en after two days’ rest, we have an efficiency of 80 per 
cent. after 24 days’ rest. That is to say, the active 
material lost only 20 per cent. of its charge in 24 days. 
The reference here made to the effect of rest on a charged 
cell makes this a convenient place to say how persistent 
is the effect of the electrolytic gasos on the E.M.F. When 
charging is complete the E.M.F. is about 1:6 volte, and if 
the cell be left on open circuit the value falla very slowly 
to about 1:55. It may be interesting to give a curve 
showing the time change in the E.M.F. when the charged 
cell is allowed to stand. 

EFFICIENCY. 


Efficiency is not very much considered in the present 
methods of working traction cells. A laboratory experi- 
ment is of much less use on this point than on many 
others. The strength of acid employed enjoins on the user 
the advisability of charging up when the car comes in, and 
of giving the cella a ''buck-up" charge if much time 
elapses before the car is used again. This reduces efficiency. 
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Tested on the bench, the Edison automobile cell has an 
efficiency varying from 66 to 50 per cent. Charged and 
ischarged at 60 amperes, I found it to be just about 60 
per cent. Charged at 100 amperes and discharged at 60, 
the efficiency was 56 per cent. Charged for one hour at 
177-ampere rate and discharged at 60 amperes, the efficiency 
was 50 per cent. The highest figure (about 66 per cent.) 
was obtained at 50 amperes. These figures are lower than 
would be found with good lead traction cells under the 
same condition of discharge following immediately after 
charge; but the experiment before described, in which a 
cell was kept charged for nearly four weeks, proves that 
under garage conditions the Edison cell would have a much 
higher efficiency than the cells now used. The point is of 
secondary importance only, as the total cost of keeping a 
car in running order is so high in rehtion to the 
cost of energy that variations in the latter are of small 
moment, | 
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OBSERVATIONS ON THE ROAD. 


In considering the conclusions which could legitimately 
be drawn from the foregoing laboratory experiments, 16 


was obvious that the results might be objected to on the. 


ground that an accumulator intended for automobiles 
ought to do its work on the road, subject to all, the 
irregular vibration which travelling entails. The force of 
this objection is obvious, and I was anxious to get some 
chance of watching the battery uuder running conditions. 
Fortunately, some 40 cells arrived from America in July 
last, and Mr. Dick had 38 of these placed on a runabout, 
and gave me the chance of observing their behaviour. 
To this opportunity I could devote only a part of my 
summer holiday, and, therefore, the observations do not 
cover such a long run as is desirable. But they were 
long enough and varied enough to show that the laboratory 
results are still obtained when the work is done on the 
road. A brief description of the car will suffice. It was 
а runabout made by the Stadebaker Company, of Indiana, 
weighing, when fully loaded and carrying two persons, 
about 1,950lb. Of this 700lb. was due to the 38 cells and 
their wooden frames: Unfortunately, the battery and 
motor were unhappily mated, the latter being a Westing- 
house 40-volt 24-ampere machine, while the cells gave 
an average pressure of about 48 volts. The motor was, 
therefore, overloaded all the time, and if it had been a 
point of importance to investigate the motor and car as 
well asthe battery some changes would have been necessary, 
but as the battery could by careful observation be tested 
independently, and as time was not too plentiful, the car 
was accepted as it stcod. It is not necessary here to 
describe any of the mechanical details. The controller had 
four stops with four speeds, but the first and second were 
hardly ever used except momentarily. It remains now to 
state the results of the tests.. The form in which this is 
done is of some importance, because it ought to deal with 
the battery side of the investigation. Traction questions 
proper are subsidiary. A brief statement will clear them 
out of the way. 

Tractive Effort.—On good level road the speed was close 
to 14 miles per hour, and the power about 1,920 watts, 
which is 5 to 2,200 watts per ton. These 
figures indicate about 791b. per ton for the tractive effort. 

lowing for the motor efficiency, and putting it at 
85 per cent. (probably not so good because of overloading), 
the tractive effort is 67lb. per ton. The work appears to 
be about 135 watt-hours per ton-mile, a higher figure 
than is usually taken in America. This is not astonishing, 
considering the want of balance between battery and motor. 

Cost of Power.—Fourteen miles meant nearly two Board 
of Trade units. If we take the efficiency of the cells as low 
as 50 per cent. (it is always low in electric tration as usually 
carried out), the charging; would be four unite. At 2d. per 
unit the cost would be 8d., ог 0:574. per mile. Turning to 
the battery. The programme I drew up was intended to 
yield answers to the following questions : (1) Is the capacity 
of the cell the same when running on the road as when 
discharging in the laboratory’? (2) Will the battery stand 
excessive discharge rates on the road? (3) Will it take a 
rapid charge and utilise it on the road? (4) Will it recover 
after lying discharged for some time? (5) Does the capacity 
change in any detectable degree by reason of the mechanical 
agitation? (6) What attention is required! When the car 
was handed over to me it had already been driven by the 
battery a distance of about 400 miles. This work was done 
in Paris, the charging being arranged by M. Gadot. This 
part of the work, however, I do not describe, the purpose 
being to exclude all but my own work. 

The following is а diary of our runs: 


Aug. 29. Standing discharge: 159 ampere-hours. Miles. 


„ 50. Paris to Versailles and back, through the park of 
St. Cloud. Good climb. Run about Paris ......... 59 
„ 51. Eighteen miles towards Rouen and back. About Paris 48 


Ш 
Sept. 3.) Journey to London. Car ran across Paris, then 
» 4. train to Havre; train also ſrom Southampton to 
Waterloo. Motor overhauled at Niagara Garage, 
and then finished the discharge by running round 
London. At Southampton the battery had to be 
partially discharged through wire...................... ea 
„ 8. London to Northampton, stopping at Dunstable fo 
a partial charge. Part of the discharge was taken 
next day round about Northampton. . 


293 


Sept. 7. Northampton to Leicester. One stiff climb at Hop- 
ping Hill. . . . . . . . 
„ 8. Partial charge at 100 amperes for 90 minutes — 150 


ampere-hours. Leicester out towards Nottingham 
16 miles and back through Loughborough 


„ 9. Charge 225 ampere-hours. Repeated yesterday's) 
run with extension. Discharge 150 ampere-hours | 
» 9 


Charged 1 hour 55 minutes, 219 ampere-houre. 77 
Repeated the Loughborough run | 
Last віх miles run out next morning.. ..........-....... J 

. One hour’s charge, 150 ampere-hours. Same run. ) 

Discharge, 107 ampere-hours. (32 miles.) | 
. Charged 1 hour 20 minutes = 242 ampere-hours, \ 65 


» 10 
and started off for Northampton. Storm all 
the way. Wind dead ahead. Most excensive | 
discharghie E“ . . . . 

„ 11. Northampton to London, with partial charge at 
Dunstable. Run about in London 

Allowed to stand discharged for 10 days. 

„ 20. Charged for one hour, 186 ampere-hours. Run 

round London OO 31 


„ 29. Standing discharge: 158 ampere-hours. 


The total distance run is 508 miles while under my 
control. Adding the 400 miles run before that time gives 
908 miles. It will be observed that several runs were 
made from Leicester. This was due to the fact that Mr. 
Hales, the engineer to Mr. Wathes, was kind enough to 
arrange that he would be ready to assist in charging just 
as I liked, and at any hour. Mr. Hales also chose for me 
the route followed, my request being that it should be a 
fairly typical English road. The conditions of each run 
were decided not by the desire to make so many miles, 
but to solve one of the six questions already mentioned. 

1. Is the capacity on the road equal to that found in the 
laboratory? In order to answer this and some other ques- 
tions, I determined to eliminate the influence of car and 
motor, and to record observations of voltmeter and ammeter 
while discharging, just as is done in the laboratory. It 
seemed to me that the trouble involved (travelling with 
watch and note-book in hand) was worth facing, and it 
certainly taught me a great deal which could not have 
been definitely known in any other way. As will be seen 
in the Section 5, a preliminary experiment proved that the 
battery had a capacity of 159 ampere-hours at 60 amperes.” 
The question was, would the same quantity be available on 
the road? From the many observations, I choose the record 
of Sept. 9 as one of those most closely watched. The run 
was from Leicester to some miles beyond E rubis. 
and back, with a final run round Bradgate Park-road ; 
distance = 40 miles. Eighty observations of current during 
the 34 hours make the ampere-hours 150. As the dis- 
charge was not then quite complete—the volts being above 
0-75 per cell—it is evident that the quantity delivered in 
one complete discharge was practically the same as that 
found in the laboratory. 

2. Will the battery stand excessive discharge rates on the 
road? The original intention was to allow this to be 
determined by choosing stiff gradients for the car to 
negotiate. Accidentally, however, and most unpleasantly, 
we had a better test than that The return journey from 
Leicester to Northampton was commenced in the afternoon 
of Sept. 10, the day of the great cyclonic disturbance which 
spread over England and the West of Europe. That 
32-mile run will not easily be forgotten. My ordinary 
observations were impossible. Recording was a failure ; 
but I mentally noted that the current on the level rose to 
55 or 60 amperes instead of 40, the wind being dead ahead 
and roads greasy. On the slopes the current was frequently 
90 and 100, and on one hill the index passed out of my 
sight, and must, therefore, have been momentarily more 
than 150 amperes. The journey took four hours, as 
compared with 2:5 hours on our outward course. The 
last six or seven miles were covered at a slow pace, and 
an interesting point crops up in that connection. Although 
I could not make a written note of the instrumental 
readings, I kept а pretty constant eye on the ammeter. 
While these data were fresh in my mind I calculated the 
discharge from the cella, and made it close to 190 ampere- 
hours. I regard this as a figure which errs on the side of 
deficiency rather than excess. If it be asked how this 
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* This is somewhat lower than I found in the laboratory. Detailed 
examination of the 38 cells proved that two cells were of decidedly low 
capatge alana from the beginning. This would acoount for the 
eficit. 
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excessive quantity could be obtained, the answer must be 
found in that extra delivery at lower voltage. For many 
purposes this low-pressure discharge is useless, but for an 
emergency like that of this stormy afternoon it is a great 
consolation! It helps to carry the car home, although not 
counted in the normal capacity of the cell. It is note- 
worthy that the cells deliver the normal current with this 
lower voltage for quite an appreciable time. 

3. Will the battery take a rapid charge (say one hour) 
and utilise it in discharge? Several experiments of this 
sort have been recorded. A one hour's charge was tried 
at Leicester. Unfortunately the supply station belonging 
to Mr. Wathes was in a state of transition, but bis chief 
engineer, Mr. Hales, took considerable trouble in giving us 
special facility ; 150 amperes was the maximum current we 
could get at the time, owing to the unfinished state of 
the new building and machinery. The cells received 
150 ampere-hours in the hour, and in the subsequent run 
delivered 107 ampere-hours=71 per cent. of the charge. 
This is exactly the figure found in the laboratory test, and 
also in the standing discharge test described in (4) and (5). 
From these three experiments it is clear that with currents 
of 200, 175, and 150 amperes continued for one hour each, 
the cell absorbs about 70 per cent. of the charge. I have 
not had facility for trying a still higher current, but it 
seems probable that the same proportion would hold good 
even with a higher current. In Leicester, as in London, 
the run obtained from a one hour’s charge was quite 
satisfactory. 

4. Will the battery recover after standing discharged ? 
The car was run about until its speed, and also the volt- 
meter, indicated that we were on the final slope of the 
discharge curves. The car was then allowed to stand 
10 days in the discharged condition. At the end of that 
time it was charged as follows: For 44 minutes at about 
200 amperes = 156 ampere-hours; for 16 minutes at about 
120 amperes = 50 ampere-hours—total = one hour’s charge == 
186 ampere-hours. The car was then run round London, 
and covered 31 miles, yielding 134 ampere-hours. This 
figure for the discharge was found by numerous observa 
tions taken during greater part of the run, combined with 
less numerous readings for the rest of the time. The 


efficiency is 185 per cent. From these data it is 
obvious that the behaviour of the 38 cells after 10 days 
idleness in а discharged condition is very similar to that 
observed in the laboratory when quite new, and also very 
similar to that observed at Leicester under high charging 
rate. It was thought that the combination of harsh treat- 
ment due to standing discharged followed by excessive 
charging current would prove specially trying, but the 
cells behaved very well even under these circumstances. 
The test now recorded was followed by the final test on 
capacity as recorded under (5), the two tests taken together 
giving a decidedly affirmative answer to the question now 
under discussion. As the question respecting the wisdom 
of leaving a discharged cell idle is one of great importance, 
I will make one other remark. No injury appears to arise— 
the cell works as well after as before. But it is advisable 
to charge for a longer time after such an idle time. The 
chemical actions — the absorption changes — are a little 
slower than usual; or perhaps it is more accurate to say 
that & greater proportion of active material is in need of 
restoration by the charge. 

5. Does the capacity change in any detectable degree 
by reason of the mechanical agitations due to running? 
Accamulators used for automobiles always deteriorate 
in capacity after a longer or shorter time. Roughly 
speaking, even a good battery of the lead type shows 
а diminished capacity after about 600 miles run, even by 
the crude test of miles per charge. Such a test must 
always be crude, because of the influence of the road, 
wind, and gradient on the distance covered, even while the 
battery is still fresh. As other duties prevented me 
taking charge of the car for more than 16 days, with no 
possibility of running anything like 1,000 miles, it was 
necessary to arrange for an accurate test of capacity at the 
beginning and end of the trials. A standing discharge 
was therefore taken at Paris on Aug. 29, and gave 159 
ampere- hours. This is slightly less than that found for a 


single cell in the Polytechnic laboratory, but on examining 
each cell two were found to be decidedly low, and these 
two brought down the pressure to the final limit rather 
prematurely. However, as this figure was to act merely as 
a standard of comparison for a similar final test, it was 
accepted, with all the disadvantage of two somewhat 
inferior cells. Оп Sept. 29, after running 508 miles, the 
final standing discharge was taken, and gave 158 ampere- 
hours. In these experiments the errors of observation 
may exceed 1, but do not rise to 2 per cent. The 
result may be regarded as showing that the capacity 

remained intact during the 500-mile run. Remembering - 
that there were two cells in the 38 which were obviously 
low—probably from the beginning— it is doing no violence 
to accept the capacity as normal at the end of my trials, 
and therefore at the end of something like 900 miles 
run since they were put on the car. Fig. 8 gives the dis- 
charge curve. The observations at Paris and at London 
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are indistinguishable on the scale to which this curve is 


drawn. 
ATTENTION REQUIRED. 


To practical men this is a most important point. They 
have not generally done justice to accumulators, because 
they have been unwilling to give them that unceasing 
examination which is devoted to the other parts of their 
mechanism. If the Edison cells needed more attention than 
that now given to lead cells, the need would be an 
objectionable feature to the men who have most to do with 
them. It was for this reason that I was so anxious to 
add to my laboratory work a series of trials from the 
garage point of view. For example, the laboratory could 
never decide one most simple question. The terminals and 
connections of the new cell cannot be “burned” in any 
way comparable with the method adopted for lead cells. 
Would the mere surface contact and screw nut adopted by 
Mr. Edison make a lasting connection? Laboratory trials 
were useless for answering this question, even though it 
was obvious that the design of the terminal was exceedingly 
good from the mechanical standpoint. However, my 
500 miles on the road were sufficient tó test them. Not 


‘one of them failod or became weak. Not one of the 


terminals proper had to be touched from the beginning 
to the end of the run. We had rough roads and rough 
weather, so that the motor was seriously overloaded, and 
the car was so strained that it had to go into serious 
repair as soon as сиг run was finished, but the battery 
and its terminals endured it all. I was especially pleased 
to see that in the last charge but one, with a charging 
current of 200 amperes, the contacts were still во good 
that not one of them became unduly warm. Considering 
what they had gone through, this was a very good 
testimonial. Another point about which I had some 
misgiving, and one that had been mentioned in the 
American papers, was the question of frothing. It was 
said that in charging, the evolved gases caused so much 
frothing that the liquid would soon be run out at the 
venthole. 

During my laboratory experiments, extending over two 
months’ continuous work, frothing occurred on two separate 
occasions. But on each occasion it lasted for about one 
minute only. In both cases it occurred at the end of a 
long charge. On the road frothing occurred with one or 
two cells оп two occasions. Even these did not persist, 
and their evidence was rather in favour of the result being 
accidental. It is true that on the Continent I came across 
a cell which was said to froth rather persistently. But 
this probably arose from a Me simple fact. А workman 
is very apt to treat the one kind of accumulator as he 
would the other. I found one of them even using oily 
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waste to polish the cap which covers the vent-hole. It is 
obvious, however, that many kinds of grease will be 
objectionable, seeing that with the alkali they readily 
form soap solution, with a consequent tendoncy to froth. 
Soap, grease, and all other colloids ought, of course, to 
be excluded, aud are excluded rigorously from the cell. 
As the 38 cells on the car were practically free from any 
degree of frothing worth mentioning, although they were 
put together by men who had never seen the cell before, 
and as this agrees with my own experience in the labora- 
tory, I think tbat the objection made on this ground 
cannot be substantiated. The point which requires atten- 
tion, and which eannot be neglected with impunity, is the 
necessity for adding distilled water from time to time. Ав 
far as my own experience went, this was needed after 
about five or six chargings. This meant after each 160 
to 170 miles run with our ear. The frequency of the 
water additien cannot, however, have any settled relation 
to miles run. It depends on the number of times the cells 
are charged, and especially if overcharged. As different 
cars equipped with variable relative weight of battery run 
different distances on one charge, it is desirable to get 
this matter put into the right form at once. The men 
working at garage charging stations are apt to iuterpret 
everything in miles. 
ШЕКЕ, 

Respecting life, there is the general favourable tendency 
of the evidence already adduced. Тһе cells used in the 
car had not changed by a detectable percentage of their 
original capacity at the end of my contact with them. 
That is the most direct testimony I can offer at present. 
Chemical examination is proceeding, but has not as yet 
reached a stage at which pes add to the present know- 
ledge. The chemical changes may be summed up in the 
following equation : 

After charge 


{ NiO, 


After discharge 
KHO | Fe } becomes {NiO | KHO | Feo 
Bat it is better to write the equation in a manner which, 


though less simple, will be more in accordance with the 
practical requirements. Thus: 


Aíter charge 
: KHO 
n . NiO, | i2 Ho |” Fe, 
After discharge 
(n - p) NiO, | KHO (m — p) Fe 
p.NO|12.KHO р. FeO. 


If I am asked my opinion as to the probability of life, 
the reply is definite enough. Having had these cells under 
close observation now for some months, I believe they will 
live in working order for much longer time than is 
usual How much longer I cannot say, but I look forward 
with some confidence to such a duration as will make the 
Edison cell & permanent and valuable addition to the 
resources of electrical engineers. 


DESTRUCTOR AND ELECTRICITY STATIONS IN 
SMALL TOWNS.* 
BY S. D. SCHOFIELD. 
( Concluded from page 809.) 


Herewith will be found load curves showing the out- 
put for lighting and power at Shipley for the six days 
ending Nov. 7, 1905, and these have a vastly greater 
influence on the reduction of costs than any assistance 
given by the destruction of refuse. Curve No. 7 shows the 
increase in brake horse-power of motors supplied with 
eurrent from the same station, quarter by quarter, from 
September, 1901, to September, 1903 А traction load 
is no doubt an advantage to a station, but in this case it 
ахы second place to the advantage obtained from a motor 
oad. 

The writer considers that whilst economies may be 


* Abstract of paper read before the Leeds Local Section of the 
Institution of Electrical Engincers. 


effected in combined stations, it is often at the expense of 
the electricity undertaking It is a significant fact that 
the best results are obtained at electricity stations. 
Obviously the site for a destructor station will be where the 
cost of carting the bulk of the refuse will be reduced to 
the lowest figure. Tho site for an olectricity station is in 
the centre of the area of supply, so that there will be a 
minimum of expense in laying feeder cables and a minimum 
loss in supply. If these two coincide, and sufficient land 
can be acquired to allow for the destructor, clinker yard, 
mortar-grinding machinery, etc , incidental to a destructor 
plant, then this is one point in favour of combining the two 
stations. 
i EL_ICTRICITY A DESTRUCTOR STATION, 
DOCKFIELO SHIPLEY 
LOAD CURVES NOV. 2ne re Tr» ‘03 
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BATTERY DISCHARGE oe rud we, 
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With regard to financial arrangements with the Health 
Committee and the Electricity Committee, the following is 
а suggested basis worked out on the costs already quoted : 
The value of 40 units per ton of refuse (less 10 per cent. 
for cost of keeping coal-fired boiler banked up, ready to take 
the load when refuse is burnt up, less 10 per cent. for 
unreliability of supply and varied character of the refuse, 
less 5 per cent. for management and supervision), at a fuel 
value of 266d. per unit, is equal to 8'1d. per ton of refuse. 
The cost of labour alone in destroying is 18. 14d., so that а 
bonus of, say, 4d. per ton would meet the case. The 
Health Committee to find interest and sinking fund on the 
plant, and be credited with any by-products, such as clinker, 
etc., the Electricity Committee to find all labour, super- 
vision, etc. Repairs to be charged to the Health Com- 
mittee. This would leave a net cost to the Health 
Committee for labour of 4d. per ton, which is about equal 
to the cost for rental of tips. With this payment the 
destructor would not overburden the electricity supply 
undertaking, particularly in the early days of the station. 
Where a sufficient outlet for the power can. be found in 
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driving mortar mills, sewage pumps, tools, and machinery 
in а central ps Ade then it is preferable to use it in that 
manner. In adjusting the arrangements, care should be 
taken that neither side should be making an illegitimate 
profit at the expense of its partner. 


APPENDIX. 


The Shipley destructor station was originally coupled to 
the sewage outfall works, but at a later date it was con- 
sidered that it would be an advantage to have the elec- 
кш works also оп the same site in order that the steam 

ised by the destruction of refuse (over and above that 
required for sewage pumping) might be used in that 
department. The result is that sewage pumping and outfall 
works, refuse destructor, and electricity supply for lighting 
and tramways are all on the same site. The destructor is 
of the Meldrum regenerative type, consisting of furnace, 
combustion chamber, Lancashire boiler, and regenerator. 
Refuse is tipped into the adjoining hoppers, then with- 
drawn from the bottom by hand, and fed into the furnace 
opposite. The cells are so arranged that the fire is con- 
tinuous over the whole of the grate, the forced draught 
being localised by closed ashpits. By this method any 
part of the grate can be worked singly, or any part shut 
off while the remainder are in use. The air for blast is 
heated by being passed around cast-iron pipes, through 
which the gases from the boiler flues are directed. The 
temperature of the air as it enters the destructor varies 
from 280deg. F. to 350deg. F., 320deg. F. being the 
average. One advantage of the open grate is the mingling 
of the gases from the duller and brighter portions of the 
fire, thus giving a better and more even combustion in 
the furnace itself. After passing over the furnace bridge the 
flames and gases enter the combustion chamber, and the 
temperature obtained therein is so high that the deposited 
dust is fused into solid clinker. The maximum capacity of 
the destructor, with average ashpit refuse, is 50 to 55 
tons per 24 hours. At Shipley there is not more than 
an average daily supply of 25 tons, and this, of course, is 
easily disposed of. The boiler-house equipment includes 
a Green's economiser of 192 tubes and two 30ft. by 8ft. 
Lancashire boilers, with superheaters, these boilers being 
fired by coal. The generating plant consists of three 
Parsons turbines direct-coupled to three 240-kw. compound- 
wound direct-current dynamos, suitable for either traction 
or lighting; a Tudor battery of 260 cells; a 50-kw. 
traction motor direct-coupled to two 25-kw. lighting 
‘generators, which are used for supplying tramway current 
from the lighting side, and lighting current from the tram- 
way side, and also running as an ordinary balancer ; a 
reversible battery booster, driven by a motor off the 
traction "bus bars, for equalising the load on the traction 
generators. The sewage pumping plant consists of a 
Qin. *Gwynne's" centrifugal pump, direct-coupled to a 
60-h.p. compound motor, and a 7in. pump coupled to 
a 30-h.p. compound motor. 


Discussion. 


Mr. W. Emmott said the author had not placed the destructor in 
too favourable a light, as evidently if he could do without one he 
certainly would, but he gathered from the past history of the Shipley 
station that it was very much indebted to the destructor in its early 
days. Of course no one would adopt a destructor with the pure object 
of saving coal. The destruction of refuse in a town was an absolute 
necessity, and under the circumstances the municipal authority had 
to get rid of this refuse: then every penny earned by that means was 
of value, and credit should be given. The difficulty was generally 
with the Sanitary Committee in that they often wanted the 
refuse taken and destroyed whilst they were to be charged 
nothing for the same. Regarding the dust from the destructor, 
the only way to get over it was to place the electricity station 
and the destructor back to back. One point about a combined 
station was that better destiuction of the refuse was obtdined, because 
steam was bound to be kept within measurable limits of the standard 

ressure in order to keep the engines going, especially with a choppy 
load. If, however, the destructor was simply generating steam for 
pumping purposes, the steam pressure might be varied 30 per cent., or 
even 40 per cent., but by so doing there was a risk of the refuse not 
being so well destroyed as would be the case under а combined elec- 
tricity and destructor station. He then alluded to the variation in 
the height of chimneys used in connection with destructor stations, and 
would like to raise the question as to the average height of the chimney 
necessary. He maintained that 90ft. to 120ft. was quite enough, but there 
seemed to be a tendency to carry the chimneys to 150ft., and even higher. 
He supposed the idea was that the farther the chimney was carried 
the further away the noxious fumes were sent, but, as a matter of fact, 


there were none. It was said that the firebrick lining of a destructor 
chimney should go to the top. If there was occasion to turn the 
gases through the by-pass and regulate this, there was no reason wh 
two-thirds of that lining should not be enough. On a plant wit 
which he was concerned a preliminary test had been made, and he 
might say that they destroyed 15 tons of refuse in eight hours, the 
refuse being a combination of sludge which had left the sewage works 
where the deposit was very rich. The staple trade being woollens, it 
was noticed that when the sludge was dried down to, say, 60 per cent. 
of moisture thore was a lot of oi], and in order to roughly test the 
value of this stuff firing-up was done with varying ratios of 
refuse and sludge. First 2 to 1, then 1 to 1, and, finally, steam 
was kept up with sludge slone. He saw clearly that there was a 
great, deal in the stoking. The sludge was socumulating at the rate 
of 60 tons per week, and could not be given away, so that it was 
necessary to destroy it. Generally, he might взу that when the plant 
was Properly working they would be able to get 1:25lb. of steam gross 
from IIb. of mixed sludge and refuse in the ratio of 2 to 1. 

Mr. W. B. Woodhouse said that he entirely agreed with the author 
ав to the destruction of refuse being purely a sanitary matter, but 
he was afraid that that was not always believed. Although the ques- 
tion of cartage was important, he thought it was more important 
to consider the sensibility of the people, and therefore the destructor 
should be away from the dense portions of the town, and, there- 
fore, hardly the best position for a power station. Barging 
away to sea was an obsolete method, although there were & 

t many places favourably situated on Tyneside where the cost of 
arging the refuse was at the most 5d. per ton, and he did not think 
any burning could compete with that. Another point was that where 
coal was cheap refuse was good, and vice versd, and that wes where a 
destructor was useful. Regarding the table given, he noticed that 
Shipley had a very good load factor, and presumed that the 66°8 
included charging battery, etc., and was not the load factor on the 
running power, He would like some idea as to how many pounds of 
water per unit generated, and, generally. as to whether the conditions 
in the various tests were the вате; but certainly, with a fair price for 
coal, 7:1 per unit with a load factor of 66 per cent. was quite absurd. 
He could generate a unit from 34lb. to Alb. of coke, and he was sure 
that with that load factor he could generate very much more cheaply. 
The omission of water per unit generated made it difficult to oriticise 
the table, and that rather serious point—namely, the capital cost—was 
overlooked ; also he thought that the lighting und destructor stations 
should be kept separate. because, if the generating station was put in 
the centre of the town, where it would feed the area most economically, 
then that was the wrong position for the destructor, which should 
away from the centre of the town. If, however, the destructor was 
put in the wrong place, then, when the load came on the station, it 
would be found that the destructor was quite insufficient to deal with 
the demand, so that actually a combined station was only useful in the 
early years of an electricity station. 

Mr. Pickersgill said that he quite endorsed the previous speaker's 
remarks. In a short experience he would say this in favour of destructors, 
that on & low load factor he could generate all the energy necessary 
for driving nine miles of tramway through one Meldram furnace, 
although if the load was anything like an average of the maximum 
he could not do so. There was а great difference of opinion as to the 
arrangement of destructor boilers, and he had arranged the steam- 
pipes at Cleckheaton with automatic valves, which were really back- 
pressure valves, in between the main valveand the steam valve, so that 
when the steam was highest in the destructor boilers it shut down the 
check valve on the coal-fired boiler even when the fires had just been 
blown. As soon as the clinkering process took place the temperature 
in the combustion chambers fell and thus steam was lost, and aa soon 
as the other boiler got a rush of steam it closed the check valve on the 
destructor, thus giving time to get the steam up, and thus did not 
cause the destructor boiler to act as a drag. The refuse that was 
obtained at Cleckheaton averaged over 70 unite per ton destroyed. 
The figures given by Mr. Schofield were actually taken by watt- 
meters, and include current for tramway purposes, tke load being so 
arranged on the charging battery on the other generators that the 
steam was kept practically constant the whole of the time. Had the 
tramway load been higher, no doubt they could have got more units per 
ton, as for a considerable time steam was blowing off at the boiler, and 
the batteries could not take a larger rate of charge. 

Mr. A. B. Mountain said that, with respect to the load factor at 
Shipley, it had probably been taken on the hours that the plant was 
running and not on the total for the year. He thought that the total 
cost given—namely, '26—was too low, as there were few places in 
England having a lower cost than 4, and, therefore, the comparison 
was hardly a fair one. There was a very great discrepancy in published 
figures as to the actual cost of destroying refuse, and what was really 
required was some definite figures on capital outlay, interest, special 
fund charges, and repairs. 

Mr. Meldrum said that it would be agreed the author had not put 
too favourable a construction on the destructor, and he thought he 
was right, because there was a great danger of people running away 
with the idea that а destructor waa а gold mine. Азап instance of 
the unfavourable comparison in the case of the destructor no super- 
heating was done, and that alone would make a very marked difference, 
particularly seeing that he had & Parsons turbine which would stand 
any amount of superheat with distinct advantage. He thought that 
the 49 units given would have more nearly reached 60 units had super- 
heating been carried out, in which case the balance-sheet would have 
been more in favour of the destructor. Again, he said that in 
September he got the best results and that he considered this 
month one of the best. From а very wide experience, how- 
ever, he (the speaker) would вау that July, August, and 
September were practically the worst’ months in the whole 
year, because during that time very little ooal was used in 
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domestic fires, and also that was a period when most vegetable refuse 
was found. During that period the calorific value of the refuse fell in 
some places 50 per cent., but on an average it would be from 15 to 
25 per cent., and consequently if the author had made a test in 
November or December under the same conditions he would have 
obtained very much better results, which, however, were very satis- 
factory In corroboration of what he had just said, he would mention 
that tests had been carried on in the London districts for several 
months past, and during November almost 50 per cent better 
results were obtained than in September, partly due to the late 
tremendous rains, and partly due to the fact that more coal 
and less vegetable matter appeared in the refuse. The author 
said that the value of refuse was in inverse proportion to the 
price of coal, but he did not quite agree with him. He had 

fore him tests of a station at which coal cost about 25s. per 
ton, and the evaporation was l'4lb. of steam per pound of refuse. 
Again, at Grays, in Essex, where coal was 21s. per ton, the units pro- 
duced were 42; and at Sheerness, where the price of coal was very 
high, the evaporation was approaching 1:5 per pound. Again, at 
Hereford, with coal about 183. per ton, results had given 1:5 or 1:6 
per pound of fuel, whereas the author gave a figure of 1:7 with coal 
at about 7s. per ton, so that he did not agree with the author's con- 
clusions. In giving the balance-sheet in favour of the Corporation he 
mentioned £270 clear gain, but did not give the value of the clinker, 
although he believed tbat the whole of it was used, and questioned if 
it were to be bought whether it could be got for less than 2s. 6d. per 
ton. If this item be added (say, 2,000 tons), there was a further 
sum of £250 in favour of the destructor, making a total of 
something like £520 clear giin. То get over the difficulty 
of putting а destructor in the centre of a town adjacent 
to the electricity works, some corporations were now putting 
the destructor at the most convenient point for its purpose whilst 
putting the electricity works at the most economical point, 
putting down at the destructor a generator large enough to utilise the 
whole of the heat, and carrying the current from there on a feeder 
either to the switchboard of the electricity station or else on to the 
cables st the nearest point. One place where that was done was near 
London, and in that case the Electricity Committee received 75 of 
1d. per unit, which was quite a liberal allowance, the whole of the 
capital charge being placed to the debit of the whole committee. It 
was rather astonishing to find that, in spite of all that was said 
against destructors, four out of every five destructors ordered from 

eldrums had been in connection with electricity works. With 
regard to the question of the height of chimneys very much 
depended upon the locality, but about 80ft. would be found a fair 
average height, and that met the requirements of any by-laws. 
With reference to the question of firebrick lining, he thought that 
two-thirds or even one-half was, as а rule, ample, and in some cases 
where there were no by-passes there was no necessity to line at all. 
Ав regarded barging to sea, it should not be overlooked that it 
frequently happened, especially in time of storms, that refuse had to 
lie about the quays, causing a nuisance, and even when it was got to 
sea & great deal of it was washed back again on to the shore. He 
knew of cases in New York in which refuse had been taken out 
10 miles to sea, and yet large quantities of it had been washed up on 
the shores. 

Mr. Melvin said that а question had been asked about the capital 
charge and expenditure in various ways, but it was not possible to 
give reliable tigures, the only ones being those which referred to 
the cost of handling the refuse and turning it from the condition in 
which it was obtained into harmless products. The cost of labour varied 
very considerably, but he thought a reasonable figure for men handling 
refuse and disposing of it would be 9d. per ton. With respect to the 
question of smell, since the introduction of forced draught destructors 
had been constructed in which the chimney gases were entirely odour- 
less. He fully agreed as to the height of chimneys mentioned by the 

revious speaker, and thought that 80ft. or 90ft. were quite sufficient. 
ith respect to the figure of 49:8 units per ton, he was of opinion that 
ifthe boiler had been fitted with а superheater this figure would have 
been increased considerably. On looking up the fuel coet for various 
towns he found that there were only three places where fuel cost 
was '26d., and when it was remembered that the figures obtained 
at Shipley were being compared with some of the lowest coal - fi ing 
stations, he thought it spoke exceedingly well for the destructor. 
The author did not appear to have included anything for labour in 
firing the coal-fired boilere, and it appeared that the cost of destroy- 
ing the refuse would be 14d. per ton. The cost on that basis, includ- 
ing the labour 04d., would be 50d. The cost for coal firing would 
then be 14°74d., instead of 15:5d., as mentioned, thus leaving a saving 
in favour of the destructor of 1'24d. The author had not said much 
аз to what the destructor was doing, and the information as to how 
many kilowatts the destructor was capable of producing, and also if it 
enerated the bulk of the day load, and the coal boilers had to assist 
. it or put on after the refuse was burnt, would be interesting. А 
10 per cent. reduction was mentioned for keeping steam up in the 
second boiler, but it was quite usual to keep a second boiler as a 
stand-by, and therefore he did not think the 10 per cent. should be 
ut on. 
: Mr. H. N. Leach (communicated) gavo particulars of a test which 
Mr. Hammond had carried out on plant erected by Messrs. Heenan 
and Froude at Gloucester. The furnaces consist of two gratee, the 
boiler being a cross type of Babcock and Wilcox's, mounted over the 
furnaces with a separate combustion chamber intervening. The grate 
area is about 66 square feet, and the rate of burning throughout the 
test was about 5010, per square foot per hour, making a total of about 
14 tons of refuse consumed per hour. The actual evaporation was 
1°76lb., the feed being at a temperature of 55deg. F., and for the first 
six hours of the test the load was an artificial one, giving an average 
of 140 kw. On two occasions the load fell to 100 kw., half an hour 
being the period of the fall and rise, Steam blew nine times for con- 


tinued periods during the first six hours of the test, the forced draught 

being cut off during such periods, whilst загада subsequent six hours 

the destructor carried about 50 kw. on the tank, the street-lighting of 

the city amounting to about 40 kw. Не thought that these figures 

5 a record performance, more especially for the South of 
nzland. 

Mr. Frank Broadbent (communicated) stated that the conolusion 
arrived at in the paper bore cut his own views, and, except in special 
cases, he could see no advantage to the eleotrical side from the 
combination of the two, There were considerable advant to the 
sanitary side of the undertaking, not the least of which was the 
higher economy and efficienoy of the destructor, due to its being 
under the control of an electrical engineer whose training ensured that 
nothing was lost. 

Mr. Schofield, in reply, said that most of the questions had been 
dd in to by other speakers, With regard to the question of barging 
refuse to sea, he quite agreed that it was an obsolete method. The 
capital cost had been overlooked in the paper, as he was only anxious 
to find out the fuel value of the refuse. With regard to the load 
factor, one set was running on tramway load the whole day and 
another set on lighting, and it would be seen trom the paper that the 
load factors were given separately for the two outputs, whilst, in addi- 
tion, no sets were running at full load. The load factor was taken ou a 
basis of 20 hours а day, which was approximately the number of hours 
current was required for the cars. ith regard to capital outlay, if 
а destructor plant was put down for destroying refuse alone, it would 
not be so great as in the case of & combined station, because no 
very expensive boiler or economiser would be necessary, and, there. 
fore, the figures varied enormously. What was meant by the state- 
ment that the value of the refuse varied according to the price of fuel, 
was that the price of household coal, as & rule, would determine the 
fuel value of refuse. If household coal was obtained at 10s. to 15e. 
в ton it was not so carefully burnt as was the more expensive coal, 
and consequently the fuel value of ashpit refuse was higher in the first 
case than in the last, With regard to the value of clinker, that did 
not concern the electricity department, nor was it an essential faotor 
in the consideration of the two stations, as it was purely а sanitary 
matter. Ав a matter of fact, the clinker at Shipley was used for 
bacteria beds, and before the destructor was started thousands of tons 
were carted at а cost of 10d. per ton, во that the figures divided by 
3 would give the results at Shipley if all the clinker was valued 
at 10d. per ton. It had been said that the cost of coal—namely, 
'266—was very low, but it would be noticed that he had not taken the 
units sold, but generated, the figures taken from that and other 
sources giving the cost of coal. With the load at Shipley 256 was 
not a very low figure, and he was inclined to think that it might be 
reduced. It should always be borne in mind that the steam-raising 
plant must be capable of taking the whole load of the station, as, after 
heavy rains, the refuse was saturated with moisture, and in winter the 
fall a snow would prevent the collection of refuse for probably three or 
four days. 


HOT-WATER HEATING FROM ELECTRIC STATIONS. 


Heating from central stations constitutes a topic which is 
of ever increasing importance to the central-station engi- 
neer. There are several systems which may be employed, 
falling into the broad divisions of steam and hot water. If 
the latter be chosen, the one-pipe or two-pipe method of 
distribution may be used. In a recent issue of the 
Western Electrician Mr. Alton D. Adams discusses these 
two systems of hot-water heating at some length and 
shows their relative advantages and disadvantages. Two 
interesting examples of hot-water heating are quoted 
by the author in order to illustrate some of the differences 
between the one-pipe and the two-pipe system —i. e., the 
Toledo Heating and Lighting Company at Toledo, Ohio, 
and the Miami Light, Heat, and Power Company at Piqua, 
Ohio. The Toledo plant is on the double-pipe system, and 
in 1900 had 16,776ft. of double mains, covering probably 
that length of street, and containing 33,552ft. of single 
pipe. In the single-pipe system at Piqua the total length 
of pipes in street mains is about 9,650ft., and these pipes 
cover practically an equal length of streets. At Toledo the 
most distant part of the mains is about 0°75 mile from the 
station, and at Piqua the corresponding distance is 0:7 mile. 
The Toledo system had been in operation about five years 
up to 1900, and then had radiating surface to the amount 
of 175,000 square feet connected in 199 buildings. In the 
Piqua system, with less than 0:3 of the length in main 
pipes at. Toledo, the capacity is 115,000 square feet of 
radiating surface, and 120 service connections are pro- 
vided. The Toledo system lighted 450 houses and heated 
199 buildings during the six months ended Jan. 1, 1900, 
with the following satisfactory results: income from light- 
ing, £1,813 ; income from heating, £1,980—total income, 
£3,793 ; fuel expenses, £1,008 ; salaries and wages, £565 ; 
all other expenses, £379—total expenditure, £1,952; 
leaving a handsome balance of £1,841. 
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NOTES. 


 Burface Contact for Railways.—Mr. L. W. 
Pullen's surface-contact system of electric traction as 
applied to railways was put on trial last week in America 
on a mile of experimental track on the Pennsylvania 
Railroad. Report states that a speed of 85 miles an hour 
was attained, and that in other respects the results were 
successful. 


Cable Transmission Record.—The all-British cable 
has accomplished another record in the transmission of 
news from Australia to Great Britain, the close of the 
Australian innings in the test match this week having been 
sent by the Pacific-Anglo in the time of 34 minutes from 
the Sydney cricket ground. Considering the number of 
retransmissions that take place, this is a highly creditable 
performance. 


Telegraphic Charges to France.—A strong com- 
mittee of French Deputies bas been formed to carry out 
a proposal for reducing the telegraphic rates between 
England and France. Ав the telegraph rates are now 
4d. per word throughout each country (London to Ireland, 
or Paris to Algeria and Tunis), 1d. per word in place of 
the present rate of 2d. per word is advocated between Great 
Britain and Ireland and France. 


The Electro- Harmonio Society.—To-night this 
society will hold the third concert of its present season in 
the King's Hall of the Holborn Restaurant, Mr. A. P. 
Trotter being in the chair. Mr. Dalton Baker and Mr. 
Whitworth Mitton are the vocalists, and, as usual, Mr. 
Alfred E. Izard will be found at the pianoforte. Mr. T. E. 
Gatehouse is down for a couple of violin solos, and an 
orchestra will play selections. There аге also some 
humorous turns, which altogether mako a very attractive 
programme. 


©“ African World” Annual.—For their first Christmas 
number the proprietors of the African World have brought 
out an exceptionally attractive issue. Its excellent get up 
leaves nothing to be desired, and the contributors to its 
columns include such writers as Sir Harry Johnston, Mr. 
W. T. Stead, Mr. F. C. Selous, Dr. Carl Peters, and Prof. 
Ronald Rons. The mining section of the annual has been 
compiled on somewhat original lines, and is as up-to-date 
and comprehensive as possible. The complete issue runs 
into some 170 pages. 


Automatio Lubrication.—Before the Dundee Insti- 
tute of Electrical Engineers, Mr. David Scott read a paper 
last week in which he described several devices for the 
automatic lubrication of electrical machinery. Heemphasised 
the importance of the subject by speaking of the losses 
caused by bad lubrication, and stated that with good 
automatic lubrication wear and tear could be reduced toa 
minimum. He was not an advocate of high-priced oils as 
lubricants. If the bearing surfaces had been made ample, 
ordinary mineral oils of 907 specific gravity were quite 
good enough ; and for cylinders and valye faces, unless 
very highly superheated steam were used, ordinary cylinder 
oil did very well. Mr. Scott concluded by enumerating 
and describing the various lubricating devices on the 
market, and offered some good advice drawn largely from 
personal experience. 


New Books.— The Electro-Chemist and Metallurgist” 
(Sherard Cowper-Coles and Co., Limited, Westminster); 2s. 
This publication—the organ of the Faraday Society—con- 
tains one or two interesting papers, among which we 
notice the following: “Some Notes on the Welding of 
Aluminium,” by Mr. S. Cowper-Coles; “ Practical Notes 


on the Electro-Depositing of Copper on Iron, Carbon, and 
Zine,” by Mr. S. Cowper-Coles; and an article describing 
the impingement processes in the rapid electro-deposition 
of воррег. —“ L’Electricité dans les Mines en Europe," by 
Emile Guarini (Ramlot Fréres et Sceura, 25, Rue Grétry, 
Brussels); 6fr.— The Miller Signalling System” (The 
British Miller Signal Syndicate). This is a technical 
description of the system, with detail drawings, and is of 
considerable interest. It will be remembered that the 
system was fully described in a recent issue of this journal. 

Wireless Telegraphy.— The other day an illustration 
of the practical value of wireless telegraphy at sea was 
afforded by the case of the steamer ''Kroonland," which 
was partially disabled when 1,730 miles west of the 
Fastnet. The wireless telegraph apparatus with which the 
ship is equipped was immediately brought into use, and 
the captain opened up communication with the Marconi 
station at Crookhaven, whence messages were sent to the 
agents of the boat. In this way the captain received his 
instructions, and the Kroonland" put back into Queens- 
town. Many of the passengers on board also sent messages 
to their friends on shore, and in some cases were received 
not only from England but from the Continent before the 
Fastnet was sighted. It is announced that the German 
Wireless Telegraph Company is endeavouring to establish 
communication between Berlin and the Swedish coast near 
Stockholm, a distance of 650 miles. 

Electrical Machinery in Russia.—As we have 
pointed out in these columns quite recently, a great part 
of the electrical machinery and plant being used in Russia 
was imported mostly from Germany and Switzerland, and 
some from England and America. It seems likely, how- 
ever, that a restriction will sooner or later be imposed on 
the electrical imports, in order, if possible, to increase the 
consumption of home products. The matter has been taken 
up by an organisation of some 14 of the leading electrical 
manufacturing establishments, and a petition has been 
addressed to the Minister of the Interior and to the 
Minister of Finances at St. Petersburg, in which the Govern- 
ment is asked to require the Municipalities of St. Petersburg 
and Moscow to buy all their electrical machinery and 
apparatus in the country. This is the thin edge of the wedge, 
and the manufacturers hope that other municipalities who 
may be carrying out electrical schemes will be obliged to 
cease importing from foreign houses, and to purchase only 
in the home market. Should the policy indicated meet 
with the approval of the Russian Government, the German, 
Swiss, English, and American houses will all be affected in 
a greater or lesser degree, although the biggest loss will 
fall on Germany, which at present supplies most of the 
electrical plant imported into Russia. 

Electrically-Driven Looms.—It is gratifying that 
in the struggle going on between factories and domestic 
industries in some parts of Germany, the latter should 
occasionally have its share in the achievoments of modern 
engineering. A co-operative enterprise with a view to 
supplying the domestic weavers (of the silk ribbon trade) 
in the Southern Black Forest with electric power has lately 
been started in the Hotzenwald district, it being contem- 
plated to drive by electricity the looms of 500 weavers 
living in 28 different localities. The first cost of the whole 
of the power plant is estimated at about £17,000, this sum 
to be supplied by the Wald-Elektra Sackingen-Waldshut 
Power Company, apart from a grant by the Government, 
The significance of this enterprise is its enabling the above 
brauch of textile industry to be preserved as a house 
industry, securing a yearly income of about £15,000 to the 
poor inhabitants of that part of the forest. Moreover, the 
diminution of strain on the physical strength and health of 
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the weavers will allow of people of even moderate strength 


devoting themselves to domestic weaving without endanger- 
ing their health, so that a rational division of work can be 


made between the members of the same family, especially 
during the season of rush in the silk trade. Moreover, 
weavers will be in a position to deai with stouter goods, 
securing them higher profits, apart from the sanitary 
advantages attendant on electrical operation and lighting. 

“The Electric Museum."—The third number of this 
paper, which is edited and published by Mr. A W. Hill at 
Colombo, has just reached us. The interesting matter 
given in this issue covers quite as wide a range as that in 
the precéding numbers, and is remarkable for the personal 
comments of the editor. Scorning the editorial we," Mr. 
Hill writes in the first person, and gives his opinion and 
advice on subjects ranging from lynching to the scaring of 
locusts by electric sirens. The Russian electric notes give 
а very poor account of the electrical industry in that 
country. The following extracts from the editorial note 
columns will interest our readers, and show the general 
type of the information given by the only electrical journal 
in the East: “In view of the somowhat frequent fires in 
coal sheds in Colombo due to spontaneous combustion, I 
would suggest that a thermostat, or mercurial thermometer, 
be fixed inside sheds, provided with electric alarm contacts 
which would cause the electric belle to ring, thus indicating 
a possible outbreak of a serious fire on the premises.” “І 
find that some hative storekeepers in Colombo—usually 
Sinhalese and Tamils—may be regarded as disciples of the 
electric science. It is true that they have not the remotest 
idea as to what volts, amperes, and ohms really signify ; 
but they know to a nicety how to prepare electro-plating 
solutions for nickel-silver-gold plating spoons, forks, rings, 
candle-holders, etc. Smee’s primary cells are usually used. 
Most of these electricians cannot talk English ; but, fortified 
with a rather ancient electric battery, they make, I guess, 
good profits out of this particular application of electricity.” 


A Protected Third Rail. The idea of a protected 
third rail in electric railway operation has only lately. been 
put to praetical use in the States, and it is believed to be 
the first instance of the kind. Mr. J. E. Wallace, in the 
course of a long article in the Street Railway Review describ- 
ing the Wilkesbarre and Hazelton Railway, refers to it as a 
novelty. Of course, the objects of a protected conductor 
rail are twofold—first, to prevent the formation of ice on 
the rail; and secondly, to prevent personal injury by 
accidental contact with the rail. The protection consists 
of a 2in. by 6in. pine plank held directly over the rail at a 
distance of 21in. This pine plank is supported every 8ft. 
by дїп. by 4in. oak posts, cut out to clear the side motion 
of the shoe when journals and track become worn. In 
places which are not subject to severe snow and sleet 
Storms the usefulness of this protection may perhaps be 
questioned, but in the test runs described in the article, 
where part of the third rail was exposed and part protected, 


the difficulty of running a car along the exposed portion after: 


а sleet storm was in marked contrast with the ease and 
smoothness with which itranafterreaching the protected part. 
Another arrangement for keeping the third rail clear of ice 
has been devised by Mr. F. Hedley, the chief superintendent 
of the Interborough Rapid Transit Company of Chicago. It 
consists of scrapers which can be lowered on to the contact 
rail in front of the collecting gear. The actual scrapers are 
made of thin plates of steel cast into a block, which is 
suspended from the car truck, and. which can be raised and 
lowered at will by the motorman. The individual plates 
are placed at an angle across the rail so that they are 
oblique to the same, and hence able to ride over the joints 
without trouble. The inclination of the plates also serves 
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to clear off the ice as it is straight from the rail surface. 
It is proposed to add one of these scraping devices in front 
of each of the contacts. The system is to be tried exten- 
sively this winter. 

Oxidising Action of Radium Rays.—Mr. Wm. B. 
Hardy and Miss E. G. Willcock have been jointly studying 
the oxidising action of the rays from radium bromide as 
shown by the decomposition of iodoform. Their con- 
clusions have now been published, and are abstracted in 
the current issue of the Chemical Society's Journal. A 
solution of iodoform in chloroform rapidly becomes violet 
on account of the decomposition of the iodoform with 
liberation of free iodine. The decomposition only takes 
place if oxygen is present, but the amount necessary is 
exceedingly minute, and is induced by a radiant energy. 
The decomposition is accelerated by the presence of sodium 
chloride, potassium chloride, potassium nitrate, lead nitrate, 
barium nitrate, and barium chloride, but is retarded by 
potassium sulphate, calcium carbonate, barium sulphate, 
and magnesium carbonate; the influence of these salts 
seems to be a surface action entirely. The influence of 
the radiations from radium bromide in promoting the 
decomposition has been studied. By suitably screening 
the tube containing the radium salt, it was found that the 
В rays are mainly effective in causing the decomposition, 
but the y rays are also endowed with chemical activity. 
The Röntgen rays also cause the change to take place. 
The authors conclude that, the physiological action of 
radium rays is due to their power of penetration rather 
than to the fact that they exert any novel or very intense 
chemical action. They reach parts which are shielded by 
a cuticle very impervious to light waves, and in the 
subjacent tissues they induce some process of oxidation 
which does not take place without radiant energy. 


Architects and Electrical Contractors.— Before 
the Leeds and Yorkshire Architectural Society recently 
Mr. Edwin C. Wallis gave a lecture ou electrical work as 
affecting architects. He observed that electric hoists were 
coming more and more into use, working either with con- 
tinuous-current, single-phase, or two-phase current. They 
were in some respects superior to the hydraulic hoists, and 
the cost of operating the electric hoist was less when a 
cheap supply of energy was available. liemarking on the 
progress of the electric light in the last few years, the 
lecturer pointed out that Leeds began with a plant of 
500 h.p., which had now been increased to 14,000 h.p., with 
4,000 h.p. more in view. In no department of civil life 
had greater advances been made than in electrical work and 
its accessories, and still the advance went on. He took the 
opportunity of expressing an opinion as to the attitude of 
architects towards electrical contractors. To the contractor 
worth his salt no one had been a better friend than the 
architect, and the profession had welcomed gladly every 
worthy service that the electrician bad been able to render. 
Architects had found time to make the setting of the light 
worthy of its surroundings at a time when the electrician 
had but one idea, such as used to be termed “a bottle on a 
string.” Men of education and taste devoted time and 
attention to enhancement, and referring incidentally to the 
electric lighting of the Rylands Library at Manchester and 
St. Paul’s Cathedral, he mentioned asa vontrast the present 
art gallery and reading-rooms connected with it at Brad- 
ford. He said it should not be in the power of any man 
or any committee to make hideous public rooms, whose 
influence should rather be to gladden and refine the 
thoughts of men who resorted there. If the profession 
did no other public service, it at any rate strove to protect 
the world from constructive vandalism and furnished ideals 
for the men and women that were to be. 
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Gloucester Electrical Undertaking.— Mr. W. J. 
Rache, the city electrical engineer of Gloucester, gave a 
lecture at the Municipal Schools last week on the pro- 
vision of generating plant for the city tramways. These 
lines, it should be stated, are not yet electrified, although 
the Corporation bought them from the company for £26,000 
in 1901 with that object. The work of converting the 
system to olectrical working, however, was recently com- 
menced, and is going on encouragingly, and Mr. Bache, in 
his lecture, showed what steps had been taken to provide a 
sufficient supply of electric energy for the trams when they 
start running. It seems that a service of 20 cars was 
originally decided upon, and to deal with these Mr. Bache 
explained that about 250 kw. of plant are required. The 
lighting plant at present installed at the electricity 
works consists of two 300-kw. sets and one 150-kw. set. 
One of the former sets is installed as a stand-by, and in 
deciding on the arrangements to be made for a traction 
supply, the Electricity Committee considered the possibility 
of utilising at least some portion of the lighting plant. 
The number of connections to the lighting mains at present 
is equivalent to 26,000 8-c.p. lamps, and less than half— 
some 10,000 or 11,000 lamps—are burning at the one time. 
As a matter of fact, the two working sets at the works are 
capable of furnishing current for 15,000 lamps, so that 
there is still a useful margin before the plant is fully 
loaded. True, that margin is being continually encroached 
upon by the increasing demand for the electric light, and 
in a short time it will probably be necessary to extend the 
lighting plant. For the pfesent two 200-kw. traction sets 
are to be installed, one of which will act as a stand-by, and 
both be suitable for working either a traction or lighting 
load. Although the original intention was to give a seven- 
minute service with 20 cars, another 10 cars have since 
been ordered, but it is estimated that the provision of plant 
at the generating station will be ample for the present to 
meet the increased demand. At the conclusion of his 
paper Mr. Bache was accorded a hearty vote of thanks. 


Stationary Electric Waves.—A meeting of the 
Dablin Local Section ‘of the Institution was held on the 
10th inst. at the University College, Dublin, when a most 
interesting lecture, illustrated by experiments, was delivered 
by the Very Rev. Monsignor Molloy on “ An Experimental 
Study of Stationary Electric Waves,” with special refer- 
ence to the phenomena of electric resonance and overtones. 
The lecturer pointed out the close analogy between the 
resonance of an electric circuit and the resonance of an 
organ pipe. The apparatus consisted of a pair of Leyden 
jars, which could be joined in series or paralled as desired, 
and an adjustable self-induction, by means of which the 
period of an oscillating discharge between two zinc balle 
could be varied at will. The jars were charged by means 
of a powerful induction coil. The resonating electric cir- 
cuit consisted of a wire wound round a vertical rod one 
end of the wire, terminating in a ball mounted on top of 
the rod, the other end being attached to the inner coating 
of one of the Leyden jars. When the period of the 
oscillating discharge was made the same as the 
natural period of the wire, brush discharges and sparks 
issued from the knob attached to the free end of the wire 
and vacuum tubes held near it were lit up. The possibility 
of operating two different wireless telegraph circuits simul- 
taneously and independently by means of resonance was 
very prettily shown by using pairs of circuits of the same 
period as sender and receiver, each pair being tuned to a 
different pitch. The signals were made visible by meaus 
of a vacuum tube placed near the free ends of the receiving 
wires. In order to show overtones a long rod some 10ft. 
in height was over-wound with a considerable length of 
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wire. The oscillating circuit attached to the lower point. 
of this wire was then adjusted to give first the fundamental 
and then the harmonics of the wire, the electrical oscilla- 
tions being made visible by the brush discharges between 
the rod and a fine vertical wire connected to earth and. 
stretched parallel to the rod at а distanee of about 2in.; 
also by moving a vacuum tube up and down beside the. 
column. A hearty vote of thanks was passed to. мона 
Molloy at the close of the lecture. | 

St. Marylebone Electric Light. —By the decision 
of the High Court in last Friday's proceedings, which will . 
be found reported elsewhere in this issue, the Borough 
Council of St. Marylebone have to find a sum of £60,000 
to pay to the Metropolitan Electric Supply Company in 
connection with the extension of so much of its business as 
is within the St. Marylebone area. This is the condition 
on which the Court has allowed an extension of time for 
completing the purchase until Feb. 29, and the Council 
would have to levy a 9d. rate in order to raise this preliminary 
amount.. What the Council propose to do is, of course, 
to promote & Billin the ensuing parliamentary session to 
constitute themselves an electric lighting authority, which 
would remove the difficulties in the way of borrowing the 
whole of the purchase money ; but they must obtain the 
eonsent of the ratepayers before this can be done, and 
the ratepayers, generally speaking, are not in favour of the 
scheme. At the Council meeting on Thursday last week 
а most influential deputation waited upon the Council, 
strongly urging them to endeavour to come to an under- 
standing with the electric light company to relieve 
the borough írom the present arrangement, and оош- 
plaining that before entering into any undertaking of 
the sort the Council ought to have consulted the 
ratepayers. In spite of this, the Council affixed their 
seal to the petition to Parliament, but at the same time 
agreed to the appointment of a committee “to confer with 
the Metropolitan Electric Supply Company, and to report 
to the Council the terms and conditions on which it will 
agree to set aside theaward.” If the negotiations with the 
company should come to nothing, the Bill will have to be 
proceeded with, and in that case Mr. Justice Buckley has 
said he would be willing to further extend the time for the 
completion of the purchase. We understand that the pre- 
liminary payment of £60,000 has to be handed over to the 
company before Jan. 31 next. The Council, at a special 
meeting held yesterday, were advised by their Finance 
Committee that it would be better to borrow the sum from 
their bankers and to leave the question of the extra rate 
until the usual time for fixing the amount of the next half- 
year’s rates. | 

Treatment of Slimes by Electrical Precipita- 
tion.—In a paper read by Mr. F. T. Mumford before the. 
Australasian Institute of Mining Engineers, and reprinted 
in the Transactions of the society, there is an interesting 
discussion of the treatment of slimes by cyaniding and 
electrical precipitation on mercury. The Riecken process, 
which employs this method, has been in use at the South 
Kalgurli gold mine since the end of 1900, and about 3,000 
tons per month are treated. The advantages claimed for 
electrolytic precipitation of gold on mercury are numerous. 
First, extraction and precipitation may be effected without 
filtration, and the solution need not be clear for precipita- 
tion. The precipitation is equally good whether. from 
strong or very weak cyanide solutions, and the presence of 
copper salts is not detrimental. The gold is recovered as 
an amalgam, which only requires retorting and melting. 
Amalgamation of slimes before is unnecessary, as апу. 
coarse gold present is amalgamated during precipitation. 
The essential features of the mercury cathode is that the 
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surface of the mercury should be as large as possible 
and be kept in perfect condition by some simple means ; the 
minimum quantity of mercury should be used, and the right 
current density employed. Mumford's electro-cylinder 
consists of a steel-plate cylinder lined with amalgamated 
copper, and with wooden ends. It is supported on rollers 
and rotated at five revolutions per minute. The anodes are 
2in. round iron bars, supported from end to end of the 
cylinder, and making electrical contact by means of brushes 
outside the cylinder at one end. In use, mercury is poured 
in until it is zin. deep on the bottom and the cylinder is 
filled with charge to within a few inches of the top. The 
current density to be employed depends largely upon the 
condition of the surface of the mercury. When the cylinder is 
maintained in rotation, a current density of 0'8 ampere per 
square foot can be used as a maximum, but any highor 
density leads to a partial surface deposit of gold which does 
not amalgamate, and which is mechanically retained in the 
pulp. At two amperes per square foot it is found that none 
of the deposited gold amalgamates, and all is lost. With 
weak solutions the weight of gold deposited is not in 
proportion to the current density, and a current density of 
0'5 ampere is practically as good as one of 0'8 ampere per 
square foot. Generally speaking, the potential difference 
may be from three to five volts. 


New Type of Transformer.— An article recently 
appeared in the Elektrotechnische Zeitschrift describing a new 
type of transformer, of which Mr. E. Ziehl is the inventor. 
The construction adopted in this case differs from the usual 
arrangement, which is to have the three cores of a three- 
phase transformer on one plane, or at the angles of an 
equilateral triangle, with two yoke pieces in common to all 
three. The new arrangement consists in the superposition 
of two or more cores, each forming a closed magnetic circuit. 
The author states that this construction has the advantage 
of considerably simplifying the manufacture, inasmuch as 
for single, two, and three phase transformers, equal cross- 
sections for the iron sheets, equal patterns for the magnet 
coil, and equal armature parts can be used. Comparing 
three individual transformers with a three-pole transformer 
of the new construction, the latter shows under otherwise 
equal conditions a considerably reduced weight of iron, 
inasmuch as the number of iron yoke pieces is only six 
instead of eight. With the same magnetisation the losses 
are, therefore, diminished. Also, when the heat radiation 
of the new type is compared with that of the three-core 
type it is found that the former has a considerably largor 
cooling surface, and a considerably greater capacity to dissi- 
pate the heat. The difference between the maximum inner 
and outer temperature of the iron will be about one-quarter 
of that in the old construction, which means that the 
maximum induction in the new type can be chosen higher. 
The case is similar with the coils, and another advantage 
in this connection is the division of the copper coils into 
as many parts as possible, thus getting a large cooling 
surface. From the possibility of a higher magnetism of the 
iron and a larger cooling surface there results naturally the 
possibility of a higher current density in the copper, and, 
therefore, saving in copper and iron. An influence of the 
magnetic fluxes upon each other cannot take place, as the 
middle yoke pieces between two phases bring about an 
equalisation of a one-sided load, because an excess of lines 
of force of one phase cannot enter into another phase 
winding, but has to travel through the intervening yoke 
piece. The loss of potential from no load to full load 
caused by the leakage and the ohmic loss has with equal 
load on the phases the same percentage value in each of 
them, because, apart from the ohmic loss, the linea of leakage, 
or the leakage potentials, which appear on short-circuit of 
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the transformer are equal in each phase. А transformer 
of 25 kw. capacity, running at 2,200/210 volts and 50 cycles, 
has а total weight of about 776lb., including the oil, of 
which weight 113lb. were for copper and 256lb. for the 
iron sheets. 

Niokel Nítrate.—In the last number of the Physical 
Review Mr. Wm. McClellan gives the results of a research 
he has made in the Randal Morgan laboratory at the 
University of Pennsylvania into the thermo- electric 
behaviour of nickel nitrate, thus continuing the earlier 
work on the subject of Walker, Faraday, Gore, Ebeling, 
Hagenbach, and Bouty. In the arrangement of the appa- 
ratus the solution, made with Kahlbach chemicals in pure 
distilled water free from ammonia, was contained in small 
beakers, about 3cm. deep and Зою. in diameter, connected 
by a tube of 15cm. bore. The electrodes were of 
platinum wire, the ends being connected to copper wires 
which went to the potentiometer. Measurements of E.M.F. 
were made with a Leeds potentiometer, which was 
ealibrated by means of à Weston cadmium standard cell, 
with practically zero temperature correction. From the 
final curves plotted from the experiments, it is reasonably 
certain that the thermo-electric power of the electrolyte 
used was nearly zero. There was some trouble in the 
measurements, but this is explained by the extreme sensi- 
tiveness of the cell to polarisation. This accounts for the 
presence of positive and negative curves, although the 
greatest care was taken in the observations. It was found 
absolutely necessary to have the electrodes in a definite con- 
ditionat thestart. Inorder that the potentialdifferenceshould 
be constant at constant temperature, the author says it is 
absolutely necessary that the electrodes should be subjected 
{о а prolonged bath in strong nitric acid. The effect of 
vibration of the electrodes was not entirely settied by the 
experiments. It is true, however, that in a solution which 
contains air, the vibration has a steady effect if the vibra- 
tion does not stir more air into the solution. If any good 
is to be obtained, the electrodes must be arranged with 
nodes at the surface of the electrolyte. А number of 
interesting effects might be obtained if a cell were designed 
in which the vibrations could take place without vibrating 
the surface, or if the part vibrating at the surface were 
insulated so that it did not form part of the electrode 
proper. The experimenter found that the presence of air 
in the solution caused great irregularity. "Therefore boiling 
the solution free from air had à marked effect on the poten- 
tial difference. Here the removal of the air showed the 
masking effect of the polarisation much more easily. If 
the thermoelectric power amounts to anything, it is probably 
positive that is, it flows from sold to hot externally. In 
this connection it may be mentioned that the curves of 
sulpbates and chlorides as shown by Hagenbach in 1894 
show changes in potential difference of from 0°01 to 
0:15 volt for a temperature rise of 60deg. C., whereas the 
author found that in the case of nickel nitrate the effect 
would not be over 0:001 volt, even with polarisation effects 
added on or subtracted, as the case might be. It is purposed 
to go on with this work until, if possible, an exact value is 
obtained for this effect, whether zero or otherwise. 

Electrical Progress in Italy.—In its industrial 
development, Italy as а country has suffered largely from 
baving no coal supply of her own, and consequently having 
to import her fuel from foreign countries. The trend of 
electrical progress in Northern Italy especially is, however, 
rendering that country every day more independent of foreign 
supplies of coal, and ite effects have been particularly notice- 
able in one of the principal coal-mining distriets of England 
viz., in Durham and Northumberland. The exports of 
coal from Newcastle-on-Tyne to Italy have been falling off 
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Very considerably in the last few years, and this to a large 
extent is undoubtedly due to the development of water 
power by the Italians, particularly in connection with the 
more extended use of electricity as a motive power. This 
is strikingly illustrated in a report which has been pre- 
pared by the Chevalier V. A. Montaldi, the Italian vice- 
consul at Newcastle. Up to a very few years ago the 
distribution of electric energy in Italy was solely confined 
to illuminating purposes, that devoted to motive power was 
insignificant. Since then, however, the transmission of 
electric power over long distances has been accomplished, 
and no later than three years ago there was in North 
Italy over 65,000 hp. of hydraulic force being con- 
verted into electrical energy i e., 16,000 h.p. in Pied- 
mont, 35,000 h.p. in Lombardy, and 12,000 h.p. in the 
province of Venice. At the end of last year it is calcu- 
lated that 37,000 h.p. was used in Piedmont, 45,000 
hp in Lombardy, and 22,000 h.p. in Venice, а total of 
104,000 b.p., whilst machinery was under construction to 
produce a further 1,006,000 h.p. in the same districts. 
Lombardy especially gave a great example to the various 
countries to run their industries nearly independent of 
coal. Engineers are familiar with the large electric works at 
Vizzola, on the River Tessin, developing 20,000 hydraulic 
horse-power. They are the biggest olectric works for the 


transmission of electric power that exist in Europe, and. 


further enormous additions are to be added in order to 
increase the output to 25,000 hp. The energy is dis- 
tributed in the Milan distriet alone, and represents а 
diminished coal consumption valued at about £80,000 
sterling. In Italy all waters belong to the Government, 
and from official statistics published in 1899 the minimum 
hydraulic force during summer is estimated at about 
2,654,000 h.p., and by constructing some small canals this 
power could be increased to 4,600,000 h.p. In the elec- 
trification of steam railways it is known that the Italians 
have been particularly aotive, and the resulte have been 
significant. In one striking instance—i.¢., the electric lines 
from Milan to Varese, which is about 47 miles long—the 
receipts have more than doubled under electric traction, 
and the profits cf the line in 1902 were half as much again 
as in 1897, when steam power was used. The lines now 
worked by electric energy in Lombardy alone are the 
Milan апа Varese Railway, 47 miles long; the Lecco, 
Colico, and Sondrio Railway, 67 miles in length ; and the 
Milan and Mauza Railway, 73 miles long—making a total 
mileage of about 1211. The lines which are about to be 
electrified have a total mileage of about 445 —i.e., 585 in 
South Italy and 60 in North Italy. The prices per horse- 
power of electric current genefated by hydraulic power 
vary according to the distance from the generating station 
to the place of consumption. In the distriets where water 
power exists the cost is about £2 per horse-power per 
annum, increasing up to as high as £5 per annum, 
according to the distance from the generating plant. 


An Electromagnetic Theory of the Aurora 
Borealis.—In a paper previously read before the French 
Academy of Sciences, Mr. C. Н. Nordmann had shown 
theoretically that the sun must emit Hertzian waves, the 
intensity of which is à maximum in the regions and at 
times of greatest solar activity. From this proposition an 
explanation of the solar corona and its peculiarities, as well 
as of the spectra of comets, was derived. Now, in a 
recent note presented to the Academy the author tries to 
show that the same explanation would elucidate the nature 
of the aurora borealis, as well as the origin of the oscilla- 
tions and disturbance of terrestrial magnetism. Previous 
investigations have shown a close connection to exist 
between the spectrum of the aurora borealis and that of the 


light surrounding the cathode of a tube containing oxygen 
and nitrogen. It is hence inferred that the aurora borealis 
is a cathodical phenomenon occurring in the upper exhausted 
atmosphere. Some special properties of the aurora borealis 
are explained by the well-known property of cathode rays 
to range themselves along the lines of force of a magnetic 
field. As regards the only difficulty left by the explana- 
tion—viz., the origin of the cathodic phenomena giving rise 
to the aurora borealis—the author solves this question by 
means of the following proposition. Tubes containing 
sufficiently exhausted gases will as shown by Ebert and 
Wiedemann's work, become illuminated under the influence 
of Hertzian waves, the luminous phenomena thus produced 
being identical with the cathode phenomena of Geissler 
tubes. The author, therefore, thinks aurors boreales to be 
caused by cathodical phenomena produced in the atmo- 
sphere under the action of the Hertzian waves emanating 
from the sun, according to the well-known property of these 
waves. On this explanation the different periods of the 
auroræ boreales will easily be accounted for. The fact that 
the greatest frequency of the aurore coincides with the 
greatest frequency of sun spots is due to the greater 
intensity exhibited by the Hertzian waves given off from 
the sun during the maximum of sun spots. The period of 
the auroræ seems to correspond with the period of rotation 
of the sun. This is accounted for by the fact that the 
regions of maximum aetivity of the sun performing a com- 
plete rotation in about 26 days, the aurora borealis must of 
necessity possess an identical period. The diurnal period 
of the phenomena is equally explained by this theory, though 
the maximum production should correspond with the 
maximum of solar radiation in a given point—:.«, the 
passage of the sun through the meridian—the apparent 
maximum of the aurorw cannot be observed until in the 


early hours of the evening, in accordance with experimental 


facts, ав the brillianoy of daylight at the instance of the 
real maximum will hide the phenomenon. The oscillations 
of the magnetic needle, as is well known, exhibit a period 
elosely corresponding to the period of sun spote, like that 
of aurora borealis It thus seems as though the varia- 
tions of terrestrial magnetism should be due to the same 
cause as auroræ boreales. On the other hand, it is generally 
presumed that the intensity of terrestrial magnetism and 
the variations of this intensity are in close connection with 
the general electric currents in the atmosphere, produced 
mainly in the upper exhausted layers of atmosphere, being 
relatively conductive, under the influence of the unipolar 
induction of vaporisation. Prof. Righi has finally shown 
the conductivity of an exhausted gas tube to be notably 
augmented under the influence of Hertzian waves, the tube 
thus behaving like a coherer. Now, the theory of the 
author will readily account for the period in terrestsial 
magnetism. At the time of the maximum of the spots the 
more intense Hertzian waves of the sun will give rise to a 
relatively large diminution iu the resistance of the upper 
atmosphere, resulting in an increase in the intensity of the 
electric currents in the atmosphere, and accordingly in an 
increase in the intensity of terrestrial magnetism. The 
occasional sudden production of auroræ boreales, as well as 
the variations in the intensity of terrestrial magnetism, may 
equally be explained on the theory of the author. Many 
examples are known of magnetic thunderstorms attended 
by auroræ boreales and coinciding with a violent disturb- 
ance of a solar.spot, as detected by means of the apectro- 
scope. The best instance for the truth of this theory is, 
however, derived from the fact observed by Young as far 
back as 1883, that any considerable disturbance of the solar 
surface will be transmitted to our terrestrial magnetism with 
the speed of light. Now, this is just the velocity of Hertzian 
WAVES, 
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WORKS' VISITS. 


III.—Messrs. W. T. Glover and Co, Limited, Trafford Park, Manchester. 
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Patent Hydraulic Testing Tank, Messrs. Glover's Cable Works. 


We have now to deal with works situated immediately 


wide reputation. Prior to making Trafford Park their 
opposite those described in the second article of this series. 


headquarters the firm had obtained considerable expe- 
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srs. Glover’s Cable Works, 


Armouring 10.000-volt Railway Cable, Mes 


As specialists in the manufacture of electrical cables of all | rience in Salford, where they carried on the manufacture 
types and sizes, Messrs. Glover and Co. have won a world- | of electrical wire and cables with eminent success for а 
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long term of years. This experience is reflected in the | we shall give our consideration. During a recent visit to the 
arrangement of their present works, than which, it can | same our special attention was called to a hydraulic testing 
be said, none are better equipped for turning out the heavy | tank (Claremont’s patent), shown in the first of the accom- 
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Lead Presses at Work, Messrs. Glover's Cable Works. $ 


class of electric cables used in connection with modern | panying illustrations. This tank represents an essentially 
power and lighting schemes. These works have, however, | new departure, and may be destined to revolutionise present 
been several times described, and it is not our intention to | methods of testing lead-sheathed cables. There is little to 
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Small Stranders. Messrs. Glover's Cable Works, 


ray in regard to its construction beyond what is shown. It 


repeat well-known details here. It is rather to new addi. 
is made of boiler plates riveted together, and is designed to 


tions to the equipment and productions of the works that 
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withstand a working pressure of 100lb. per square inch, ample 
margin being allowed for safety. atertightness between 
thetwo halves of the tank is obtained with the aid of lead, 
which is pressed into а grooved fillet by the action of 
the пер process, thus making a close joint. A 
set of hydraulic pumps furnishes the ue pressure for 
testing. About 15 minutes is occupied by each test that 
is to say, in enclosing a drum of cable, screwing down the 
cover of the tank, pumping it full of water and applying 
full pressure. It is found in practice quite unnecessary to 
maintain this pressure for more than a few seconds. The 
output of the tank, then, is largely governed by 
the speed at which it can be served. It is designed 
to take any drum up to 9ft. in diameter. When it is 
а question of testing smaller drums of cable, as many 
may be put in as the size allows. Roughly speaking, 
the capacity of this one tank measured over a given time 
ig equivalent to that of about 30 ordinary tanks. In 
all, four men are required to serve the tank, includ- 
ing nut-pushers. The inception of the idea may be 
traced to the repeated failure of the usual method of 
testing to discover pinholes in the lead sheathing 
of cables, which, after 24 hours’ immersion in an 
open tank, frequently give high insulation resistance, 
despite the existence of pinholes, this phenomenon being 
due to the non-hygroscopic quality of the paper insulation 
employed. In 4 5 words, besides being much quicker, 
careful experiments made by Messrs. Mordey and Dawbarn 


Messrs. Glover’s Single Cable Tee-Joint. 


have shown this method to be more searching than the 
usual 24 hours’ immersion in open tanks. Cables which 
after 24 ‘hours’ immersion withstood 1,000 volts broke 
down instantly at 500 volte after five minutes’ immersion 
under pressure. And not only does the method instantly 
show the presence of any holes or cracks in the lead 
covering, but also br down incipient faults and 
weak places which under ordinary conditions would 
probably not be revealed until after the cable was laid. 
Naturally, some conservatism will have to be overcome 
before the new method is allowed to serve instead of 
the 24 hours’ immersion test for lead-sheathed cables, but 
meanwhile it is satisfactory to Messrs. Glovers that several 
engineers have already recognised its efficiency and 
superiority. 

assing from the above described novelty, we made a 
rapid inspection of the rest of the works, of which some 
recent interior views are reproduced herewith. One 
branch, we noticed, was busily employed in making 
fireproof cables of a type recently introduced by Messrs. 
Glovers, and fully described in our last issue, pp. 889 
and 890. Leather sheathing was being put on some of 
these cables, a patent method of protection, by virtue of 
which they are rendered doubly suitable for use in collieries. 
In fact, the leather braiding serves to give good mechanical 
protection to the cable without impairing its flexibility, the 
durable quality of the material itself making it peculiarly 
capable of withstanding the rough. usage incidental to 
colliery work. The cost of providing this special protection 


is about the same as for steel armour, we understand. But 
when these fireproof cables are required for ordinary pur- 
poses, such as switchboard work, arc lamp leads, theatrical 
displays, railway work, etc., the leather braiding is omitted. 
We also saw the last instalment of the traction cable 
destined for use on the Lancashire and Yorkshire Railway— 
Liverpool and Southport line—in process of manufacture. 
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Messrs. Glover’s Concentric Cable Straight Joint. 


The special features of this important cable have been 
separately dealt with in a previous issue. 

n addition, we noticed traction and lighting cables for 
about a dozen different municipalities, including Paisley, 
Sheffield, Blackburn, Bolton, Malvern, Darlington, Shipley, 
Stalybridge, and Wednesbury ir different stages of pro- 
gress, not to mention Government work, etc. ith refer- 
ence to the Stalybridge contract, it may be mentioned that 
this also includes cables for the neighbouring districts 
of Hyde, Dukinfield, and Mossley—thus four separate 
areas. These areas will be supplied from one central 
station under the control of a Joint Lighting and Traction 
Committee. The network of cables will also form one 
complete whole, the ownership being divided between the 
district councils representing the four areas in question. 


.| This scheme is noteworthy in that it shows what may be 


effected in small areas by unselfish co-operation. 

An interesting feature likewise presents itself in connec- 
tion with the cables which were being made to the order of 
the Wednesbury Corporation. This authority has con- 
tracted to take a supply of electricity in bulk from the 
Midland Electric Corporation. The Wednesbury Corpora- 
tion are laying a twin concentric two-phase low-tension cable 
to connect their own sub-station with that belonging to 
the company, a matter of a few hundred yards distant.. 
Why the municipal body should not have connected their 
distributing network directly with the company’s sub- 
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Messrs. Glover's Concentric Cable Tee-Joint. 


station, and thereby saved the cost of building and 
equipping a second sub-station, does not seem clear. This 
cable, termed by the makers “twin concentric,” contains 
two inner cores with the common return of the two-phase 
system arranged concentrically round them. Tho cable is 
lead covered and armoured. 

The last of the accompanying illustrations show Messrs. 
Glover’s standard single-cable tee, concentric cable straight, 
and concentric cable tee methods of jointing, which may be 
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rovides accommodation for 804 patients. The general 


briefly described as follows: The single cables are con- p 
nected together by a three-fingered fitting, which is clenched | plan of the buildings is given in Fig. 1, which shows that 
with gas pliers upon the main, the branch cable being | two additional blocks are allowed for in the arrangements, 
sweated into a socket attached, the fitting being also | which will raise the accommodation to nearly 1,000. The 
sweated solid. The concentric cable inners are jointed | interest of our readers will lie in the engineering depart- 
on the straight by а sweating sleeve, and on the tee by | ment, which is located in the buildings numbered 20, 21, 
the closing joint just described. The outer wires are and 22 respectively. These are the gas-producer house, 
turned back upon a cast sleeve, which has a groove | the boiler-house, and the dynamo-house, with accumulator- 
at the top, into which fits a connecting rod, this and | room attached. The plant is novel in many respects for 
the outer wires being bound down together by No. 18 | the class of building supplied, and this is particularly so 
tinned copper binding wire and then sweated solid. | with regard to the heating and lighting. Thus, while 
The tee joint outer sleeves are in halves to save | steam is used for heating, power is produced to drive 
cutting the cable. It will be seen that these closing jointe | the engines, which in turn drive the electric lighting 
and concentric fittings make a very compact job, which is | dynamos. The wiring, too, is novel. The whole of this 
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FIG. 1.—Block Plan of the Tooting Bec Asylum. 


mechanically strong and of lasting conductivity. Also | work was designed and carried out by Messrs. Handcock 
that the joint does not require a man of more than average | and Dykes, consulting engineers, of 1, Victoria-street, E.C. 
The heating boiler house (Fig. 2) contains three steel 


intelligence and carefulness to make it satisfactorily, as its 

success depends more upon strength of fingers in clenching | Galloway type boilers, each 20ft. long by 6ft. 6in. diameter, 

and binding than upon excessive accuracy of fit over the | and each capable of evaporating 3,800lb. of water per hour 
Messrs. Glover stock these joint-boxes and | at a pressure of 80lb. These boilers serve to supply steam 


conductors. 

fittings largely to meet the demand that has arisen for | at 50lb. pressure for heating the various blocks, and at 

them from corporation engineers and contractors all over | 80lb. pressure for use in the laundry and for the producer 
Each boiler is fitted with two 


the country. of the gasmaking plant. 
K-... A TT TOTES 


mechanical stokers, supplied by the Underfeed Stoker 
ELECTRIC LIGHTING AND POWER PLANT AT Company, there being a motor-driven fan for supplying the 
THE TOOTING BEC ASYLUM. | 


forced draught. The coals used under these boilers are the 
screenings of the house cvals supplied to the asylum. A · 
Green's economiser of 72 pipes is arranged behind the 
This latest addition to the undertakings of the Metro- | boilers for the purpose of heating the feed water. In the 
politan Asylums Board was completed early this year, and | pump-room there are two electrically-driven boiler feed 
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pumps, one of which is driven by a constant-speed motor, 
the pump itself having a link arrangement by means of 
which the length of the stroke can be varied to suit the 
output required from it, and the other being an ordinary 
pattern of three-throw pump direct-coupled to a motor, the 
speed of which can be varied over wide limits by driving 
it either across the outers of the three-wire system of 


producer. The process of making gas consists in blowin 

a jet of steam through a mass of red-hot anthracite coa 
contained in the producer, the gas, although of no use for 
illuminating purposes, being specially well adapted for use 
in gas-engines. During the trials made by the engineers 
on completion of the plant, the consumption of anthracite 
coal per electrical unit measured at the terminals of the 


Fia. 2—The H. and Т. Danks Boilers and Underfeed Stokers. 


mains at 240 volte, or across the neutral and outer at 120. 
In addition, each boiler is fitted with a Green and 
Boulding’s “Buffalo” injector, and there is one steam- 
pump in reserve. The contract for the whole of the boiler- 
house equipment was let to Messrs. H. and T. Danks, 
Netherton, near Dudley. 


dynamo amounted to only 1:4lb., whereas with steam pla: t 
this would have been at least Alb. to 51Ь. 

The engine-room (Figs. 5 and 4) contains three Crossley 
gas-engines, each giving а maximum of 70 b.h.p. at about 
210 revolutions per minute, and driving by belt s shunt- 
wound Crompton dynamo giving 140 amperes 250 volts at 


FIG 


. $—Tne Crossley Gas Engines at the Tooting Вес 


The producer-gas plant was supplied by Messrs. Paisley- 
Welch, and consists of two of their gas-producers with the 
necessary scrubbers. After passing through the ecrubbers 
the gas is led into a small regulating gasholder, and thence 
direct to the engines, the 5 of gas being controlled 
automatically by means of the rise and fall of the gasholder. 
This acta on a valve, which regulates the steam inlet to the 


Asylum. 


The cooling tanks are seen above the engines. 


550 revolutions. Ав а general rule, two engines only are 
in use, one being а stand-by. In addition to the three 
dynamos, there is а battery of accumulators (Fig. 5), con- 
sisting of 152 L B 9 Tudor cells, capable of discharging at 
56 amperes for 10 hours at 240 volts, or, in other worde, of 
supplying 1,000 16-c.p. lamps for 10 hours. This battery 
is used to run the lights during the night-time and during 
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parts of the day when there is no great call for current. 
The battery is charged by means of two boosters which are 
connected on to the shafts of the two balancing machines 
used to equalise the load on either side of the three-wire 
system. The battery connections to the main regulating 
switches being the switchboard are neatly made with bare 
copper wire, as shown in Fig. 5. The copper is protected 
from acid fumes by insulating enamel. 


"o Fal 


From the main switehboard, which is fitted with. the 
usual instruments for measuring the output of the various 
dynamos and tho current required on the different circuits, 
a main three-wire ring main is run right round the grounds 
in the subway connecting the various buildings. The 
lighting installation consists of about 2,500 incandescent 
lamps of 8 c.p. or 16 c.p. and 12 ares for lighting the 
laundry, and has been carried out on а novel principle 
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Fic. 4.—The Crompton Dynamos and Switchboard, with Balancer-Booster Set in the background. 


In addition to supplying current for lighting, the gene- 


rating plant also providés for a number of motors in 
various parts of the institution, there being two motors— 
one of 15 h.p. and the other of 5 h p.—for driving the 
shafting in the laundry, a 10-h.p. driving & fan in the 


devised by the consulting engineers. This system, which 
may be called the draw-through concentric system, consists 
in running on the surface of the walls buried in the plaster 
small brass pipes varying from in. to jin. internal 
diameter, and drawing into them а single or, in the 
ease of a three-wire circuit, two insulated conductors. 


drying-room, а motor-driven pump at the far end of 


the grounds for pumping water from the rain-water tank ' The pipe serves at the same time as a channel for and a 
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for use in the laundry, and the various motors required , protection to the cable and as the return conductor for 
for feed pumps, forced draught, and for working the the current. One pole being thus connected to, and 
scrapers of the economiser. The complete equipment of | at the same pressure as, the earth, it is impossible ‘to 
the electrical generating plant, including the producer-gas | accidently obtain a shock, and only half the usual amount 
plant, gas-engines, dynamos, accumulators, main switch- | of wire is required. Owing to the small size of the pipes 
board, and motors, was supplied by? Messrs. Crompton | they can be laid in the thickness of the plaster without 
and Co., of Chelmaford.] requiring to chase the walls, and by means of the system 


924. 


of joint and switch boxes provided, any defective wire can 
be drawn in and out at any time without disturbing the 
‘plaster work or decorations ; indeed, not a yard of wire 
was pulled into the pipe until the rest of the building was 
complete. Another advantage is that, when required for 
the purposes of cleaning or whitewashing, the whole of the 
fittings can be unscrewed, taken down, and put up again 
without breaking any joints or requiring any skilled labour. 
The lamps are supplied at 120 volts on the three-wire system, 
and there being, as stated above, a completo ring main, there 
are thus four circuits available for current, rendering it 
practically impossible for any breakdown of the main cable 
to put out more than half the lights at once. Each 
separate block has its own service box and main switch, 
by which it can be disconnected at any time from the ring 
mains, and all the fuses are grouped in distribution fuse- 
boards in the passages, there being not more than 10 lights 
on a circuit. 6 two sides of the three-wire system are 
practically balanced in each block. | 
The contract for the whole of the main cables, wiring, 
and fittings was carried out by Messrs. Robert Dawson 
and Co., of Stalybridge. The advantages of this system of 
wiring are many, and not the least is the fact that there is 
& continuous earthed metal sheath over all the live con- 
ductors. The fittings are interchangeable throughout, and 
screw into the terminal boxes with concentric connections. 
The architects for the above asylum were Messrs. A. and 
C. Harston. 


INDEPENDENT TELEPHONY IN GREAT BRITAIN. 
BY GARDNER AND HOLME. 
(Continued from page 881.) 
(8) EXCHANGE CONSTRUCTION. 


Another and important factor in the installing of the 
system is the construction and design of the exchange ; in 
fact, as much, if not more, skill and experience is necessary 
as in the overhead and underground equipment. The 
exchange is the main spring of the whole undertaking, as 
es it will depend the accurate working of the system and 
the service which can be given. Of late years the practice 
has been to secure premises quite inadequate for the purpose 
of giving а good service or of coping with the growth of 
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owth of the telephone industry 
in other countries, and the great bulk of the apparatus 
being obtained there, manufacturers in England have, 
unfortunately, found themselves unable to compete, во 
much so that at the present day there are few who have 
the plant and appliances necessary to turn out the 
apparatus for the equipment of modern test-rooms and 
large switchboards. 

odern Test-Rooms.—In the arrangement of the many 
devices and ideas that have from time to time been adopted 
we will confine ourselves to a general method. The lead- 
covered cables entering the testroom for distributing 


the rapid and continuous 
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purposes should be available for handling, and in order to 
effect this the cables terminate in what are termed pot- 
beads, these pot heads being 55 in order and directly 
in front of the frame, on the floor level. The paper cables 
being prepared by waxing, lacing, and taping up ready for 
soldering on to the test jack strips, which are mounted on 
the frames. The desigu of the frame might be after the 
manner we adopted as shown in Fig. 44, the size being in 
accordance with the ultimate capacity of the cables proposed 
to be laid down. To this frame are fitted the strips 
of test jacks, each numbered from 1 to 100, and 
mounted on highly insulated wood, as shown in Fig. 45, 
each individual jack being independently insulated by 
vulcanite blocks and washers, provided with soldering 
tags for the reception of the dry-cored paper cable 
wires. This method of terminating is simple, substantial, 
and effects a considerable saving over other methods which 
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Fic, 44.—Test Frame. 


the ‘traffic. The utility and necessity of the telephone 
at a reasonable rate is now realised, and the require- 
ments of a suitable building for the eccupation of 
a switchboard and its accessories make it necessary 
to build specially for the кр The building itself 
should be designed to allow of offices, stores, operating, 
retiring, battery, test, and distributing rooms being in 
the same block; ample expansion being provided for future 
development, and all heating, lighting, fire, and ventilating 
appliances allowed for. Under the heading of exchange 
construction the fitting up of the operating, battery, and 
test room appliances first claims our attention. Owing to 


have been tried. Upon the other side of the T iron frame, or 
what we might term the switchboard side, are erected the 
arrester strips, again mounted in rows or strips of 100 each 
(five sets of 20), as will be seen from Fig. 46, being also 
numbered from 1 upwards. From the arrester, or switch- 
board, side of the frame paraffined cables can be run to an 
intermediate distributing frame. From the intermediate 
distributing frame the paraffined cables are conveyed in 
ducts to the main switchboard. These cables are generally 
of 42 wire No. 22 S.W.G., and, if mechanically protected in 
good strong wood conduits under the floor, need not be lead 
covered, as it is sometimes the practice. The advantages 
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and simplicity of arranging the incoming cables and 
frames in this manner become apparent, but, on the other 
hand, arguments might be brought against such a practice, 
in that no protection is given to the cross-connecting wires 
on the line side of the distributing frame. That is so where 
the test and arrester frames are constructed of wood and 
the cross connecting wires are rubber and paraffined cable, 
but with frames construeted entirely of iron and fireproof, 
and the cross-connecting wire asbestos covered, no fear 
need be anticipated in that direction. It must also be 
remembered that if the cables are taken directly on to the 


all 


safety 100. All the combined parts which go to make up 
a switchboard шше should be mounted in such а 
manner that will allow of any one part being removed 
from the back or front of the board without disturbing 
the remaining parte and cables in any way either in the 
taking out or replacing. The design and mounting of the 
spring jacks and indicators should be done in such a manner 
as to render them self-contained and readily adjustable at 
any time. When it is desired to adjust, repair, or clean 
the various parts, provision should be made to quickl 

effect this, so as not to disturb the working of the board. 
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Fia. 46.—Switchroom Guard. 


arrester frames a greater number of arresters would be 
required to accommodate the spare cable wires, which must 
necessarily and generally are provided for extensions and 
the growth of the system. This item alone is an 5 
one, and ought to be carefully considered when planning 
out the preliminary arrangements in test-rooms, In 
designing the frames, provision should be made for the 
conveyance for the cross-connecting wires in their proper 
order, and also that access can be given to the removal and 
transposition of any wires, without interfering with the 
others. This in a large exchange is a great matter, as 
numbers aro constantly being changed. 


HOME. 
JACKS 


Another and important matter, and one which is very 
often lost sight of, is the amount of spare. accommodation 
to leave in the frame for future development, and by adding 
combined jacks and indicators in the local field, and 
multiple jacks in the multiple field as the system expands, 
due provision being made in the wiring of the local and 
multiple cables to effect these additions. 

Framework.—A rigid angle-iron structure makes the best 
frame for large multiple switchboards, the objections to 
wood being the inaccessibility to the various parts through 
the battens or wood supports being necessarily large, in 
order to take the weight and strain of the cables and 
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Fic. 47.—Sect ion of Multiple Board. 


Switchboard Fitting.—In the designing of switchboards for 
exchange working many points and circumstances have to 
be taken into account. These circumstances will vary 
according to the number of lines to be provided, the 
system which is intended to be adopted, and also the 
most suitable for the district, the number of junction lines 
which will be operated between the various exchanges and 
Post Office, the number of calls which are likely to be 
handled, and the number of lines which it is intended 
to assign to each operator. Assuming that low tariff rates 
are to be adopted with a toll service, the number of lines to 
be apportioned to each operator’s position could he with 


fittings. In the design and setting off of the iron frame 
great care must be exercised in the drilling and tapping of 
the various centres. Fig. 47 gives a general idea of one 
section of a multiple board manufactured by the British 
Insulated and Helaby Cables Company, Limited. - 
Self-Contained Indicators and Jacks.—On reference to 
Fig. 48 it will be seen these are self-restoring, and the jacks 
and coils are directly placed in the local field in front 
of the operator, the indicator being restored by actual 
mechanical contact with the plug. The jacks should be of 
the very best German-silver spriogs, rigidly mounted and 
lightly insulated on strips of vulcanite, and go bolted and 
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braced as to rover warping. The coils being carefully 
wound to the desired and proper resistance on highly insu- 
lating bobbins, and not on the iron cores of the indicator, 
as is generally the practice, the relay or night-bell circuit 
being kept independent and absolutely clear of the frame 
of the indicators or coils. 

Ring-Of Indicators are of the differentially-wound tubular 
type, one drop being provided with each pair of cords, the 
drops being wound to 1,500 ohms (each winding), and in 
such a manner as to be absolutely non-inductive no matter 
what pair of cords are used. 

Keys.—Ringing, speaking, and clearing out keys of a 
thoroughly reliable pattern should be provided, and fitted 
in the front of the board in a readily accessible manner, 
one for each pair of plugs. These should be so constructed 
that a backward movement upon the lever enables the 
operator to speak on the cord circuit, and a forward move- 
ment from the operator throws the calling or power 
generator on to the calling plug. The lever being arranged 
to always return to the normal position automatically, 
when released from either speaking or ringing position, to 
the ring-off or clearing circuit and cut the plug connection 
of the through circuit sheuld the operator attempt to break 
in, All springs should be constructed of the best German 
silver, platinum pointed to prevent corrosion, and be long, 
во as to prevent possibilities of weakness setting up after 
being in use for any length of time. 

Plugs and Connecting Cords.—No one has yet been able to 
place upon the market an ideal switchboard plug and cord, 
although many ideas Have from time to time been tried and 
adopted. The plug and cord being the hardest worked 

of the whole apparatus, it is essential that they be 
constructed of the very best material which can be obtained. 
All plugs, whether two or three way, should be substantially 
made of perfect gauge to fit the jacks, and be provided with 
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Fia. 48.—Combined Indicator and Jack. 


screw connections for the cord strands. Over the connec- 
tions polished hard fibre sleeves should be slipped to serve 
as a protection, and a handle for the operator. The con- 
ductors of the core strands should be of tinsel, with a 
stranded core of very fine copper wire thoroughly insulated 
and protected, all the insulated conductors being closed in 
a spiral wrapping of spring brass wire to form an armouring 
for the conductors within. Over this a heavy linen braid 
should be woven single the entire length and double at each 
end of the cord for about 6in. This lessens the chance of 
breakage at the point where the strain is greatest. 

Generators.—Hand generators thould be provided and 
fitted to the board ready for use in case of breakdown to 
the power set. These should be capable of ringing through 
50,000 ohms and be provided with noiseless hand driving 
gen and automatic cut-in: worked from the spindle of the 

riving gear. This prevents any possible chance of the 
generator being shunted through another. 

Operators’ Sets. —To each operator's position should be 
fitted an induction coil of the bridged type, a five-point 
jack mounted on a vulcanite block, wired ready to receive 
the stranded flexible cord and plug for the connection to 
the receiver and transmitter. 

Wiring.—The very best of switchboard cable should be 
used, made up and formed of No. 22 copper wire. To the 
operators’ mierophone sets and all power circuits, special 
highly insulated-rubber twisted twin wires should be used 
of proper sizes to ensure the carrying capacity on the 
circuits. The entire switchboard system deriving its 
current from storage batteries, it is essential to see that 
these circuits are run in a careful manner and clear of all 
other wiring on the board. For the reception of these 
circuits distributing boards should be provided and mounted 
in each section. These distributing boards, consisting of 
an enamelled slate base upon which are mounted brass 
terminals for the various circuits, are as follows: operator’s 


P 


+ microphone, generator, night-bell relay or pilot circuit, and 


main calling circuit. 
(To be continued.) 


THE GILBERT TERCENTENARY CELEBRATION, 


As it happened, the usual fortnightly meeting of the 
Institution of Electrical Engineers in London on Thursday 
evening, the 10th inst, fell on the three hundredth 
anniversary of the death of Dr. Wm. Gilbert, of Colchester, 
and in celebration of the interesting and historic occasion 
the Council devoted the first part of the meeting to 
formally presenting to the Mayor and borough of 
Colchester a picture representing Dr. Gilbert showing bis 
electrical experiments to Queen Elizabeth and her Court. 
The painting, of which we give the accompanying illustra- 
tion, is the work of Mr. Acland Hunt, and was subscribed 
for by the Council and members of the Institution. It 
bears the inscription: ‘ Presented by the Institution of 
Electrical Engineers to the Corporation of Colchester in 
commemoration of the scientific achievements of Dr. 
Gilbert, on the 10th of December, 1903, the three hundredth 
anniversary of his death.” 

The Mayor of Colchester (Mr. E. H. Barritt) attended 
in state, accompanied by three other members of the 
Corporation and the Town Clerk; and there were also 
present in addition to Mr. R. Kaye Gray (the president) 
and the members of the Council, the Mayor of Westminster 
Mr. Walter Emden), the President of the Royal Society 
(Sir Wm. Huggins) the President of the Société Inter- 
nationale des Electriciens (Mons. E. Hospitalier), the 
Treasurer of the Royal College of Physicians (Sir Dyce 


Duekworth, M.D.), Dr. J. Larmor, F.R.S, of St. John's 


College, Cambridge (Dr. Gilbert/s College), and the Borough 
Electrical Engineer of Colchester (Mr. А. R. Sillar). 

The PRESIDENT, in opening the proceedings, explained 
that they had met there that night to ask the Mayor of 
Colchester to be kind enough to accept in the name of the 
Institution the picture which they saw before them. They 
all knew something about Dr. Gilbert, but he would leave 
it to Prof. Silvanus Thompson, who was much more com- 
petent to deal with the subject than he, to tell them the 
particulars of the presentation. Prof Silvanus Thompson 
and Mr. Conrad Cooke were the two honorary secretaries 
of the Gilbert Society, and they had both worked very hard 
in the cause of commemorating the work of Dr. Wm. 
Gilbert. It would be unbecoming in him, therefore, to 
say much on this subject, and, therefore, he would simply 
conclude by asking Prof. Thompson to make a few remarks. 

Prof. SILVANUS THOMPSON said he had in the first place 
to read a portion of a letter received from Lord Kelvin, who 
regretted very much his inability to be present that evening 
owing to an engagement in Scotland. Lord Kelvin thought 
the plan that had been hit upon for the commemoration of 
Gilbert a good one, and he sent his apologies that he could 
noi take part in the proceedings. Mr. Acland Hunt, the 
painter of the picture, desired it to be known that he had 
spent very many years on the painting as а labour of love, 
but that he was incited to the idea by the late Sir Benjamin 
Richardson, and had laboured to be faithful even with the 
best that could be done in the way of portraiture to brin 
back the episode it commemorated. They, aselectricians, ow 
an enormous debt of gratitude to Dr. Gilbert. There were 
many great men in the time of Queen Elizabeth, but for 
electricians Gilbert stood out pre-eminent. It was true 
that there were statesmen before Cecil, naval heroes before 
Drake, explorers before Raleigh, dramatists before Shake- 
pere, poets before Spencer, and philosophers before Bacon, 
but before Gilbert there was no electrician. He was the 
absolute founder of electricity, and he claimed their admira- 
tion not only as the founder of the science of electricity, 
but as the founder also of another science—that of terres- 
trial magnetism. They all knew how he devoted the 
greater part of his activities and no less than £5,000, 
according to Harvey, or according to Decarte, 5,000 
crowns, to this science, and how in 1600 he produced his 
book, the identical copy of which he (Dr. Thompson) held 
in hig hand, and which the author had pregented ta 
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Lancelot Brown, another physician to Queen Elizabeth. In 
this book Gilbert laid the foundation of terrestrial mag- 
netism, proceeding by the at that time little recognised 
method of experiment. Gilbert used a little ball of load- 
stone, and by placing a compass needle over it and seeing 
how it pointed he was able to show that the variations, 
the tipping, and the pointing of the needle were identical 
with those of a needle over the surface of the earth, and he 
was laid out that new and unheard-of idea that the earth itself 
a great magnet, That was the text of this book. Not only 
did Gilbert found the science of terrestrial magnetism, but 
also contributed to the science of astronomy, and the science 
of navigation. It was therefore fitting that when they were 
met together to commemorate the three hundredth anni- 
versary of his death they should have with them repre- 
sentatives of other bodies which represented scientific 
progress in this country. These representatives they were 
all delighted to welcome. One fact must not be forgotten. 
Like Lancelot Brown, Gilbert was a Fellow of St. Jobn’s 


The MAYOR OF COLCHESTER, returning thanks on behalf 
of his town, said that the kind words which had been 
spoken by Dr. Thompson, promoted by the even kinder 
motive which lay behind those words, were calculated to 
deeply stir the feelings of a man much older than himself. 
It was about a month ago that he received a letter from 
Dr. Thompson asking him in a simple, artless manner 
whether in the event of any tercentenary celebration bein 
held in London he might possibly be able to attend. 
He was obliged to own that his thoughts turned to 
a dinner, but he determined that whatever form that 
celebration might take, out of respect to the memory of 
Dr. Gilbert, in honour of the services he rendered to elec- 
tricity and etism, and as the representative of his 
native town—the borough in which Gilbert lived and 
worked and died—he should be glad to attend. He 
rejoiced that the Institution of Electrical Engineers had 
not stooped to any form of celebration so trenchant, so 
mundane. He would say a word or two about himself in 
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Dr. Gilbert showing his Electrical Experiments to Queen Elizabeth and her Court. 


College, Cambridge. He was even mathematical examiner 
and senior bursar. Also, it must be stated Gilbert was born 
at Colchester on May 24, 1544, at 2.50 p.m., in a house 
which was still staudiug, and to which he returned in his 
later years, and, for aught they knew, died there. That 
house was the very Mecca to which all electricians would 
go to make a pilgrimage, and within a short distance 
of it, across the street, lay his bones in the church- 
yard of St. Trinity. In the new church there was a 
fine heraldic monument to his memory which recorded his 
virtues and his career. Prof. Thompson, in conclusion, 
said he had tried to tell the tale of the hero at whose 
shrine he worshipped, and he hoped many of them would 
bave the opportunity of repairing to Colchester that they 
might worsbip at his tomb. 

he PRESIDENT then presented the picture, formally 
asking the Mayor of Colchester, in the name of the 
Institution, to be kind enough to accept and keep in 
your safe keeping for your town and Corporation the 
picture you see before you.“ 


order to assure them that their gift passed into safe hands, 
and that it would remain in safe keeping until in his turn 
he handed it over to his town. About 27 years ago he 
learnt to reverence the name of Gilbert. It was then, at 
the age of 13, that he obtained a prize in electricity and 
magnetism at South Kensington, and, call it a coincidence 
if Чу would, that prize was now the favourite book of 
his only child—a boy of 64 summers. He remembered 
when quite a boy going down to the church of Holy 
Trinity to see the tablet erected to the memory of Dr. 
Gilbert, and how he was turned out by the gardener 
without his desire being gratified. He remembered well his 
first revolving plate electrical machine, and he took even 
more interest in watching the glass plate revolve than in 
watchiug the revolutions of the 550-kw. generator at the 
Colchester electricity works to-day. He remembered his 
first Leyden jar—his difficulty in fixing the inner coating 
of tinfoil, and how he finished the apparatus with a wire 
and wooden knob covered with foil. He remembered bis 
battery of six Leyden jars; he remembered his first shock 
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from them, and then for a time he remembered little more. 
He never thought how those early struggles were destined 
to play their part in qualifying him for the position of 
chairman of the electricity department of the Colchester 
Corporation to-day ; how in the higher office of mayor he 
should be invited to attend that historic gathering that 
night, and receive at the hands of the President of the 
Institution so unique a gift. Colchester had learnt to 
reverence the name of Gilbert. The Institution of Elec- 
trical Engineers had in its wisdom, in its love, and in its 
devotion to his memory, seen fit to secure this valuable 
and historic painting, and having secured it to present it a 
gift to Gilbert’s native town. First among the many 
pleasing recollections associated with the opening days of his 
mayoralty would rank the knowledge that he was privileged 
to attend this celebration, to be the recipient at the hands 
of such donors of so generous a gift. The inting should 
find a fitting resting place on the walls of Colchester Town 
Hall, whieh henceforth would become its home. 

The PRESIDENT proposed а vote of thanks to the Mayor 
of Westminster and the representatives of the various 
scientific bodies present, which was carried by acclamation, 
and the MAYOR or WESTMINSTER and Sir Dyce DUCK- 
WORTH (treasurer of the Royal College of Physicians) 
having returned thanks, the ceremony ended. 

We hardly suppose that there is an electrical engineer 
to-day who is not familiar with the name of Dr. Wm. 
Gilbert or with his wonderful achievements as the “ Father 
of Electrical Science.” Dr. Silvanus P. Thompson, as our 
readers know, has taken up the subject as a special study, 
and it was natural that to him should be allocated the 
responsibility of preparing some notes on the life and 
career of Gilbert for publication on the occasion 
of the tergentenary celebration. Dr. Thompson in these 
notes traces the foundation of the electrical science 
to the publication in 1600 of the “De Magnete of 
Dr. Gilbert. In a short introduction he says: Gilbert 
renown rests not on his eminence ав а physician, but on 
his achievements in the foundation of the twin sciences of 
eleotricity and magnetism. He is beyond question right- 
fully regarded as the father of electric science. He founded 
the entire subject of terrestrial magnetism. Не also made 
notable contributions to astronomy, being the earliest 
English expounder of Copernicus. In an age given over 
to metaphysical obscurities and dogmatic sophistry, he 
cultivated the method of experiment and of reasoning from 
observation, with an insight and success which entitles him 
to be regarded as the father of the inductive method. 
That method, so often accredited to Bacon, Gilbert was 
practising years before him. It seems, therefore, fitting 
upon the occurrence of the tercentenary of his death to 
recall Gilbert’s achievements as the father of electric 

science.“ 

Dr. Thompson thus describes Gilbert's magnetic dis- 
coveries : “Gilbert’s magnetic work has been so often 
described that a brief summary will here suffice. Trying 
the properties of loadstones in innumerable experiments 
lasting over many years, he was led to several notable 
discoveries, and to one generalisation of immense 
importance. He discovered the augmentation of the 
power of a loadstone by arming or capping it with soft 
iron cheeks. Gilbert called such a cap an armatura, the 
first occurrence of the term. This invention brought him 
much fame. In the ‘Dialogues of Galileo’ (p. 369 of 
Salusbury’s ‘Mathematical Collections, Dialogue iii.), 
Sagredus and Salviatus discuss the arming of the load- 
stone, and the increased lifting power conferred by adding 
an iron cap. Salviatus mentions a loadstone in the 
Florentine Academy, which, unarmed, weighed 602. 
lifting only 202, but which when armed took up 16002 
Whereupon Galileo makes Salviatus say: ‘I extreamly 
praise, admire, and envy this authour for that a conceit во 
stupendious should come into his minde. I think 
him [t.e, Gilbert], moreover, worthy of extraordinary 
applause for the many new and true observations that he 
made, to the disgrace of so many fabulous authours, that 
write not only what they do not know, but whatever they 
hear spoken by the fooksh vulgar, never seeking to assure 
themselves of the same by experience, perhaps, because they 
are unwilling to diminish the bulk of their books.“ 
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“ Gilbert also discovered the sereening effect of a sheet 
of iron; the method of magnetising iron by hammering it 
while it lies north and south ; the destruction of magnetism 
by heat; and the existence around the magnet of an ‘orbe 
of virtue '—that is to say, a magnetic field. He perfected 
the dipping needle of the Norman and other instruments 
of observation. He collected data as to the declination and 
inclination of the compass in different regions. Using load- 
stones of many different shapes, he observed their actions 
on one another and on compass needles. In particular he 
studied the magnetic properties of a globular loadstone or 
terrella, and found that compass needles were directed 
toward its poles, and dipped at various angles over it& 
surface, just ав compass needles do at various regions of 
the earth's surface. 

"Generalising from small to large, he advanced the 
entirely novel idea that the globe of the earth is itself a 
great magnet, thus laying the foundations of the science of 
terrestrial magnetism. Hewas particularly keenin disproving 
the many absurd fables that had grown up about the 
magnet, such as that the magnet refuses to act in the 
presence of а diamond, or if touched with garlic. The 
former he tested by surrounding a loadstone with 
70 diamonds. Gilbert denounced the quackery of using 
loadstone medicinally or in plasters for the cure of wounds. 
He ridiculed the idea that the variation of the compass was 
due to imaginary loadstone mountains like those described 
in the ‘Arabian Nights.’ He sought to explain it by the 
local irregularities of the earth’s crust, and exemplified his 
theory by experiments on round loadstones of irregular 
outline as models. His book, over which he spent 18 years, 
was published in 1600, and for the next 100 years became 
the standard work on magnetism. Though denounced by 
the Church, the theory of terrestrial magnetism was by 
Gilbert thus firmly established on an enduring basis of 
fact, and remained a permanent acquisition in science. The 
publication of the book marked an epoch in scientific 
development. It was praised by Sarpi, by Galileo, by 
Kepler. Sir Christopher Wren proposed to erect a statue 
to its author, while Dryden sang of his enduring fame.” 

The contribution made by Gilbert to electrical knowledge 
is contained in the second chapter of the second book of his 
"De Magnete," and constitutes a digression interpolated 
into the discussion of magnetic motions. In this chapter 
Gilbert, after describing the attracting properties of amber, 
lays down the following maxims: The difference between 
magnetics and electrics is that all magnetics run together 
with natural forces; electrics only йш: that which is 
allured is not changed by an implaated force, but that 
which has moved up to them voluntarily rests upon them 
by the law of matter. Bodies are borne towards electrics ; 
a loadstone draws a loadstone directly at the poles only, 
in other parts obliquely and transversely, and in this way 
also they adhere and hang to one another. Electrical 
motion is a motion of aggregation of matter; magnetical 
motion is one of disposition and conformation. The globe 
of the earth is aggregated and coheres by itself electrically. 
The globe of the earth is directed and turned magnetically ; 
at the same time also it both coheres, and in order that it 
may be solid, is in its inmost parts cemented together.” 

Dr. Thompson supplies the following valuable summary 
of Gilbert’s electrical work: “ To distinguish his original 
discoveries from things already known, Gilbert set in the 
margin of his book asterisks, large or small, in proportion 
to the importance of the matter. He marked 
with large asterisks the discovery of the generality of 
electrifiable bodies, for which he coined the name electrics, 
and the observation that electrified bodies attract not 
straws and chaff only, but equally attracts metals, woods, 
earths, and even oil and water. The logical outcome of 
this discovery was the invention of the versorium or electro- 
scope. The method of trying everything instead of accept- 
ing statements on authority is characteristic of the шап: 
he must bring all to the touchstone of experiment. The 
authors who raised Gilbert's wrath by ignorantly copying 
out all the old tales about amber, jet, and loadstone, instead 
of investigating the facts, were, as he says at the beginning 
of the chapter, some theologians and some physicians. He 
seems to have taken a special dislike to Albertus Magnus, 
to Puteanus, to Paracelsus, and to Levinus Lemnius. 
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Gilbert mentions amber and jet as known to become elec- 
trical by friction ; but the list was not quite so restricted as 
would appear from this passage. Five, if not six, other 
minerals had been mentioned, in addition to amber and 
j et » А - 
The stones referred to by Dr. Thompson are lyneurium, 
ruby, garnet, jasper, lychnis and diamond. Referring to 
the passage in Gilbert’s book, in which he seta forth the 
differences that exist between magnetie and electric effects, 
Dr. Thompson says: “Though Gilbert was the first 
systematically'to explore the differences that exist between 
the magnetic attraction of iron and the electric attraction 
of all light substances, the point had not passed unheeded, 
for we find St. Augustine, in the “De Civitate Dei,” liberxxi., 
cap. 6, raising the question why the loadstone which attracts 
iron should refuse to move straws. The many analogies 
between electric and magnetic phenomena had led many 
experimenters to speculate on the possibility of some con- 
nection between electricity and magnetism. Seo, for example, 
Tiberius Cavallo, “A Treatise on Magnetism,” London, 
1787, p. 126. Aepinus wrote a treatise on the subject, 
entitled “De Similitudine vis Electrice et Magnetic ” 
Petropolis, 1758). This was, of course, long prior to the 

iscovery by Oersted in 1820 of the real connection 
between magnetism and the electric current. It is interest- 
ing to note a suggestion of material rays, as the operation 
of electric forces seems to foreshadow the notion of electric 
lines of force. | 

"Gilbert had imbibed the schoolmen’s ideas as to the 
relations of matter and form. He had discovered and 
noted that in the magnetic attractions there was always 
а verticity, and that in the electrical attractions the rubbed 
electrical body had no verticity. To account for these 
differences he drew the inference that since (as һе had 
satisfied himself) the magnetic actions were due to 
form—that is to say, to something immaterial—to an 
“imponderable,” as in the subsequent age it was called— 
the electrical actions must necessarily be due to matter. 
He therefore put forward his idea that a substance to be an 
electric must necessarily consist of a concreted humour 
which is partially resolved into an effluvium by attrition. 
His discoveries that electric actions would not pass through 
flame, whilst magnetic actions would, and that electric 
actions could be screened off by interposing the thinnest 
layer of fabric, such as sarcenet, whilst magnetic actions 
would penetrate thick slabs of every material except iron 
only, doubtless confirmed him in attributing the electric 
forces to the presence of these effluvia. "There arose a 
fashion, which lasted for over a century, for ascribing to 
‘humours, or ‘fluids,’ or ‘effluvia,’ physical effecta which 
could not otherwise be accounted for. 

“In spite of his care to test everything by experiment, 
Gilbert fell into several errors. He deni 
electric repulsion, and whilst he strenuously affirmed that 
the magnetic forces were mutual between the magnet and the 
iron, each being urged toward the other, he М affirmed 
that, in the case of the action of the electric on the object 
which moved toward it, the action was not mutual, but was 
a one-sided force—an impossibility in physics. Gilbert's 
experimental discoveries in electricity may be summed up 
as follows: (1) the generalisation of the class of electrics; 
(2) the observation that damp weather hinders electrifica- 
tion ; (3) the generalisation that electrified bodies attract 
everything, including even metals, water, and oil; (4) the 
invention of the non-magnetic versorium or electroscope ; 
(5) the observation that merely warming amber does not 
electrify it; (6) the recognition of a definite class of non- 
electrics ; (7) the observation that certain electrics do not 
attract if roasted or burnt; (8) that certain electrics when 
softened by heat lose their power; (9) that the electric 
effluvia are stopped by the interposition of a sheet of 
paper or a piece of linen, or by moist air blown from the 
mouth; (10) that glowing bodies, such as a live coal, brought 
near excited amber discharge its power; (11) that the 
heat of the sun, even when concentrated by а burning 
mirror, confers no vigour on the amber, but dissipates the 
effluvia ; (12) that sulphur and shellac when aflame are not 
electric; (15) that polish is not essential for an electric ; 
(14) that the electric attracts bodies themselves, not the 
intervening air; (15) that flame is not attracted ; (16) that 


the existence of 


flame destroys the electrical effluvia; (17) that during south 
winds and in damp weather, glass and crystal, which 
collect moisture on their surface, are electrically more inter- 
fered with than amber, jet, and sulphur, whieh do not so 
easily take up moisture on their surfaces; (18) that pure 
oil does not hinder production of electrification or exercise 
of attraction ; (19) that smoke is electrically attracted, 
unless too rare; (20) that the attraction by an electric is 
in a straight line toward it. 

“ Gilbert’s list of electrics should be compared with those 
given subsequently by. Cabeus (1629), by Sir Thomas 
Browne (1646), and by Bacon. The last-named copied out 
Gilbert's list almost without change. Sir Thomas Browne's 
list is given in the following passage, which is interesting 
as using for the first time in the English language the noun 
electricities. Many stones also both precious and vulgar, 
although terse and smooth, have not this power attractive ; 
as Emeralds, Pearle, Jaspis, Corneleans, Agathe, Helio- 
tropes, Marble, Alablaster, Touchstone, Flint, and Bezoar. 
Glasse attracts but weakely though cleere, some slick stones 
and thick glasses indifferently : Arsenic but weakely, so 
likewise glasse of Antimony, but Crocus Metallorum not at 
all. Saltes generally but weakely, as Sal Gemma, Alum, 
and also Talke ; nor very discoverably by any frication : 
but if gently warmed at the fire, and wiped with a dry 
cloth, they will better discover their Electricities ' (Pseudo- 
doxia Epidemica,’ p. 79). 

If, as shown above, the electric powers of diamond aud 
ruby had already been observed, yet Gilbert was the first 
beyond question to extend the list of electrics beyond the 
class of precious stones, and his discovery that glass, 
sulphur, and sealing wax acted, when rubbed, like amber, 
was of capital importance. So was also his observation 
that electrical experiments succeed better in dry 
or frosty weather. Though he did not pursue the 
discovery into mechanical contrivances, he left the 
means of that extension to his followers. To Otto von 
Guericke we owe the application of sulphur to make the 
first electrical machine out of a revolving globe; to Sir 
Isaac Newton and to Hauksbee the suggestion of glass as 
affording a more mechanical construction. And both 
materials were discovered by Gilbert to be electrics. 
‘Such,’ said Priestley in 1767, ‘ were the discoveries of our 
countryman Gilbert, who may justly be called the father of 
modern electricity, though it be true that he left his child 
in its very infancy.’ To Priestley’s quaint remark we may 
add that as electricity is no longer in its infancy, we who 
claim Gilbert as our countrymen are all the more proud to 


acknowledge his just claims to its paternity.” 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the ordinary general meeting of the Institution on 
Dec. 10 the following were the candidates balloted for : 


Members.—¥. Hird, B.A., 11, Tweedy-road, Bromley ; A. G. Ionides, ` 
B.A., 116, Ohancery-lane, W.O. 

Associate Members.—J. Addison, P.O. Box 432, Kimberley, South 
Africa; О. Manuel, 116, Ohancery-lane, W. O.; W. J. Mitchell, Union 
S. S. Company, Port Ohalmers, New Zealand. 

Associates. —E. Butler, 171, Coatsworth-road, Gateshead ; F. Dickin- 
son, Olifton-terrace, Prescot-road, St. Helens, Lancs.; J. Z. George, 
Tulane-Newcomb-building, New Orleans, U.8.A.; F. O. Harding, 
Highstead, Brownshill-road, Torquey ; W. de M. Landon, Wychwood, 
Poplar-grove, Sale; G. Newby, Imperial-chambers, James-street, 
Harrogate; O. Newton, Engine-Room Department, General Post 
Office, Oape Town; A. M. Niven, 74, Stradbroke-road, Southwold, 
Suffolk ; R. Watson, Postal Telegraphs, Beaufort West, Oape Oolony ; 
E. H. W. Westwood, Knox, Schlapps, and Oo., 163-169, William-street, 
Melbourne. f 

Student, —AÀ. О. Blyth, Apartado 151, Barcelona, Spain. 


PERSONAL. 


The Gloucester Tramways Committee have selected Mr. E. Edwards, 


A. M. I. E. E., of Bradford, out of 116 applicants as general manager 


of the electric tramways now in course of construction. The salary 
will commence at £500 a year, rising by annual increments of £25 


to £450. 

The Sheffield Tramways Sub-Committee have selected Mr. Arthur 
Fearnley, of Birkenhead, to succeed Mr. A. L. C. Fell, who has been 
appointed manager of the London Oounty Council tramways as 
general manager of the Sheffield system. The commencing salary is 
£700 a year. f 
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MARYLEBONE. 


Unfortunately at the time of writing we cannot record 
the decision of the Marylebone Council as regards the 
imbroglio into which it has landed itself. The history of 
the whole case is exceedingly simple, and in its various 
phases have been recorded in our columns. The funda- 
mental point is in the oft-told tale of private enterprise 
showing a thing to be practical and commercially 
successful, then municipal traders wanting to take the 
cream of the success to the detriment of the original 
pioneers. In this case the Metropolitan Electric Supply 
Company were the pioneers. They proved the commercial 
practicality of electric lighting, and the Marylebone 
Council determined to force the hands of the company 
and take over the concern. It was too good a thing to 
wait till the end of the period indicated by law and 
then take it over without paying for goodwill, but 
merely for the then assets. Negotiations were com- 
menced. The company offered terms which were 
rejected, and, at the instigation of the Council, 
the matter was forced into the hands of an arbitrator. 
His decision was not favourable to the Council. 
Justice had been asked for, they got it, but they 
really wanted spoliation. We have no sympathy for 
the Marylebone Council, which went out to shear and 
came back shorn. Had they taken their reverse like men 
one could, perhaps, have spared a little sympathy, but 
they have not done so. Every possible suggestion has been 
made to repudiate what they themselves angled for and 
caught. It is perfectly evident that there was no 
counting of chickens in the earlier stages. The game was 
one huge matter of bluff without a single good card to play. 
The result will be serious enough to the ratepayers The 
latest development is that, owing to the financial difficulties 
of the Council, application was made to Mr. Justice Buckley 
for postponement of completion of purchase. This was 
granted with some demur on terms, the most important of 
which is that the Council pay sixty thousand pounds to the 
company on or before Jan. 31, 1904. Then the purchase 
has to be completed by Feb. 29, 1904 (Leap Year). It 
was pointed out that the company was in a very invidious 
position. It was carrying on a concern which belonged to 
someone else, had to expend large sums on capital account, 
and had an overdraft at its bankers. 

The present position is this. The Council has to pay 
sixty thousand pounds by the end of January next, and by 
the end of February has to provide for an expenditure of 
something like two million pounds. The London County 
Council bas' refused to advance the money. The 
Councils bankers will advance the sixty thousand 
pounds, and it is proposed to promote a Bill to 
obtain sanction to borrow the amount required, 
But—and here comes the crux of the matter at this 
moment—such a Bill must be sanctioned at а meeting of 
ratepayers. Suppose such sanction is withheld—what 
then? The ratepayers are in revolt, and would retrace 
the steps taken by the Council. If the boot had 
been on the other foot, would they have been во 
anxious to repudiate? We trow not. They would 
have cared not one whit for the losses of unknown 
shareholders. In our opinion, Marylebone cannot 
get out of its bargain, and must do the best it 
can under the circumstances. The time to object was 
when the Council first commenced to move, or, rather, 
when the supply company first wanted leave to work 
within the borders of the borough. Why should the 
Metropolitan Company again negotiate’ It did that long 
ago, and it is the fault of Marylebone, and Marylebone 
only, that the negotiations were not successful. 


$- 


Surelv we have had recently а few object lessons in the 
fatuousness of certain phases of municipal trading, not 
the least important of which is the case of Marylebone. 
The desire to let someone take tbe chestnuts out of the 
fire is too palpable, combined with the equal eagerness to 
take the chestnuts and the benefits accruing therefrom. 
Undoubtedly the matter is one of extreme difficulty. 
Lighting must savour of the nature of & monopoly, and, 
therefore, cannot quite be regulated as an ordinary factory 
production. Thus there is need for greater forethought, 
for greater care in .acquiring information relating to 
every phase of the subject, and if it is & matter coming 
within or likely to come within the region of municipal 
aotion, casual dealing with it after the manner of 
Marylebone should be absolutely impossible. We bave 
always held, and we still maintain, that pioneer workers of 
the class referred to should be generously dealt with in the 
way of money remuneration if their work is compulsorily 
acquired either by municipalities or governments. 


THE MANCHESTER CITY ELECTRICAL ENGINEER. 


The new borough electrical p o of Manchester, 
ji aps in succession to Mr. Metzger, who resigned, 
is Mr. Standen Leonard Pearce, A. M. I. C. E., M. I. Mech. E., 
A. M. I. E. E., whose portrait we are able to give herewith. 


MR. 3, LEONARD PEARCE, 
The newly elected City Electrical Engineer of Manchester, 


We take this opportunity of cordially endorsing the action 
of the Manchester City Council in placing at the head 
of its electrical department an engineer who is already 
familiar with the inner working of the undertaking, Mr. 
Pearce having acted as deputy chief electrical engineer 
to the Corporation since March, 1901. The new chief has 
had a varied experience, having been connected successively 
with Messrs. Thomas Richardson and Sons’ engineering 
works, the British Steam Navigation Company, the Metro- 

litan Electric Supply Company, the British Thomson- 
Houston Company, and the Central London Railway. 
Further details of Mr. Pearce’s career were given in our 
last issue. We wish him all success in his new and more 
responsible appointment. 


———_————_—_—_—_—__= 


Society of Engineers.—This society, which has just appointed 
Mr. David Butler Butler as president for the coming year, has 
awarded premiums for papers read during the past session as follows : 
The president's gold medal to Mr. Douglas Mackenzie for bis paper on 
Motor Transport for Goods," the Bessemer premium of books to 
Mr. Robert J. Thomas for his paper on Road Maintenance and 
Administration," and а society's premium of booke to Mr. Albert Gay 
for his paper on? ''Mechanieal Stokers for Klectricity Generating 

tions." 
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CORRESPONDENCE. 


u Qne man's word is no man's word, 
Justice needs that both be heard." 


STEAM TURBO GENERATING PLANTS. 


SIR, —I have read with interest the correspondence 
following on Mr. Wilkinson's paper. As I hope to shortly 
have an opportunity of dealing with this question at 
greater length than is possible in a letter, I will not discuss 
in detail the accuracy of the figures quoted by your corre- 
spondents; but as more than one reference has been made 
to the Wallsend plant of our cliente, the Newcastle-upon- 
Tyne Electric Supply Company, I think it well to point 
out that the results quoted depend upon such a variety of 
factors that, in the absence of fuller information, any 
deductions therefrom aro liable to be quite misleading. As 
Mr. Lea points out, an attempt is being made, based upon 
entirely inadequate information, to compare plant working 
under conditions which differ almost as widely as the 
machines themselves. 

'The first of the two 2,000-kw. turbines now working at 


| Wallsend was ordered more than three years ago, and 16 ів 


sufficient indication of our opinion to say that as a result 
of our experience we have recently placed orders for six 
Parsons turbines with an aggregate output of over 11,000 kw. 
for our clients, the Newcastle-upon-Tyne Electric Supply. 
Company and the Priestman Power Company. 

We have also on order for another client a 500-kw. 
Curtis turbine, which will, we believe, be the first turbine 
of this type to operate in a central supply station in this 
country.— Yours, ete., CHARLES Н, MERZ, 

28, Victoria-street, S.W., Dec. 15. 


Sir,—Supplementing my communication of last week, 
in which I referred to the fact of blades having been 
stripped off a large turbine in the States, I am just now 
in receipt of further information which shows that the 
difficulty is a very real one, and has not been got over. 
The turbine has again broken down recently from the same 
cause—in fact, twice. The blades were stripped, the 
turbine was laid off for a considerable period for the 
replacement of them, and then, again, after running only 
an hour or so the blades again stripped. When it is remem- 
bered that stripping the blades usually means the destruc- 
tion of the fixed as well as the moving blades, it will be 
understood how serious the difficulty is.— Yours, ete., 

RECIPROCATING ENGINE. 


THE DIESEL ENGINE. 


SiR,—In reply to your correspondent, “Е. F.,“ in your 
issue of the 11th inst., may I say that he does not appear 
to have understood me quite in my answer to Question 634. 
It is there distinctly stated that the diagram accompanying 
the article is only for the purpose of explaining the 
successive operations of the ideal Diesel engine, and is not 
meant to include practical modifications which experience 
has shown to be necessary. Whether the present external 
form of the engine is like that of an ordinary gas or oil 
engine is beside the point. The important thing is the 
thermodynamic cycle on which it works, the method of 
producing the combustion temperature, and the other points 
enumerated in my answer. To these points is due the 
high shermal efficiency not previously attained or attain- 
able by any Otto туса engine, and hence it is on these 
that stress has been laid. —Yours, ete., A. C. G. I. 


CAR AXLES BREAKING. 


SIR,— With respect to the article in your last issue con- 
cerning trams and tramcar wheels, the present cars at 
Brighton are not, in my opinion, a good type of what 
might have been expected from а transference of horse 
power to electrical traction. There is a considerable jar at 
the track crossings, causing heavy strains on axles, which 
might be lessened by raising the bed of the channel in the 

ils so that the wheels rested on the flanges when passing 
over crossings. The doorway and stairs would be more con- 
veniently situated if at the centre instead of at both ends 
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of car, accommodating about eight more passengers. They 
would also find seats, and alight quicker. With one stair. 
way instead of two, the driver being on top like a bus 
driver, there would be a double advantage where the trolley 
system is employed.— Yours, eto., S. EDWARDS. 


r 


FLATS IN COMMUTATOR. 


SrR, —In reply to Mr. F. J. Hopley, the flat on the com- 
mutator may be due to three things: (1) faulty connection 
on commutator lug causing undue sparking ; (2) defective 
or gritty mica between sections ; and last and most likely, 
minute blowholes in commutator bar. Where cast bara 
are used, either in replacing a damaged section or 
throughout the whole commutator, trouble of this 
kind may be looked for. The only real cure is to 
replace faulty section by a drop forged опе. If 
Mr. Hopley likes to try the following, however, he 
might cure the fault if the blowholes are only local. Take 
out the faulty bar, make а hole in a piece of clay twice the 
depth of the bar and as long as the flat, press down the bar 
in this till surface is level. Fill up hole (in which a few 
drops of oil have been poured) with lead, wrapping wet 
string round the lug if soldered. With a light hammer 
tap all over the bad piece, melt off the lead, and file up 
true; replace and turn true, taking off very little. This 
sometimes closes a blowhole.—Yours, etc., 

POLYPHASK. 


QUESTIONS AND ANSWERS. 


If thou hast knowledge, let others light their candle at it. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solution 
of any question we offer ten shillings. We also give 
five shillings for every other answer we print. The answers 
to any questions should be sent within 10 days after the 
question has appeared. We would call the attention of 
those sending in answers to the fact that the neatness of 
any sketches (which must be in ink) sent in is considered 
when marking the relative values of these answers. All 
formule should be carefully written to prevent mistakes as 
vo symbols, and all loose sketches should be signed by the 
author. The matter must be written on one side only of 
the paper. Questions may be sent at any time. 


QUESTIONS. 


645. Describe one modern type of governor used in conjunction with 
steam-turbines. Give a detailed account of its method of operation 
and construction. —А. D. 

646. Give an explanation of reactance voltage in а dynamo, and а 
reliable method of how to calculate same. How does it affect the 
sparking conditions of a machine —E. R. 


[N.B.—In the answers sent in to this question there із 
shown a doubt as to the meaning of the same. By “doing 
50 amperes out of balance ” we understand the questioner to 
mean that the balancer can equalise the load when there is 
50 amperes more on one side of the three-wire system than 
the other.—Ep., E. E.] 


Question No. 658. Explain and give best and safest methods of dealing 
with accidents which might happen as under. Supposing in a 
three-wire station, with voltage 440 and 220, you have a machine 
on the 440-volt bars, you have only one set of feeders con- 
nected +, 0, -. There is aiso a balancer capable of doing 
50 amperes out of balance with maximum circuit breakers and 
starter on each outer and shunts cross-connected. If at some 
time you have 100 amperes each side on, and one of the outer 
main fuses happens to burn out, explain and give sketch as to 
what wouid happen, and the best and quickest way of righting 
things without the use of a battery and without damage to lamps. 
Also with circumstances as regards load same as above, and your 
machine minimum circuit breaker accidentally falls out, explain 
how to bring load on again with safety, your shunt resistance not 
being large enough to bring voltage lower than 500. —ELEcTRo. 


ANSWERS. 

Best Answer to No. 638 (awarded 10s.).—The diagram 
below shows the arrangement of connections described in 
this question. А + and A represent the only feeder 
running, and F, and F,are its fuses. If, then, as stated, 
F, burns out, all current to the positive side of mains will 


be cut off, and the remaining load will be 100 amperes on 
the negative side only. One-half of this load will, there- 
fore, fall upon balancer B, to generate, and 50 amperes will 
be supplied to machine B,, the positive balancer, in order 
to drive B, at the above load. This will, of course, be 
automatically brought about, within limits, by the crossing 
of the balancer shunts. What would happen then is shown 
on the diagram, the amount and direction of the current 
flowing through each machine being indicated. 


For simplicity the efficiency of the balancer is taken as 
100 per cent., and the amount of current necessary to run 
it light neglected. Thus it will be seen that the load on 
the main generator is 50 amperes at 440 volts, which is in 
effect transformed down to 100 amperes at 220 volts on the 
negative side. All this is assuminy that the maximum circuit 
breakers, C, and C,, of the balancers have not yet operated, 
which is very unlikely, as from the data given the balancer 
is only able to deal with 50 amperes out of balance, and 
therefore each machine is only capable of carrying one-half 
of this current, or 25 amperes. It is thus practically certain 
that the circuit breakers could not stand the 100 per 
cent. overload thrown upon them, and either one or 
both would operate and cut off current to the negative 
side of mains as well. Then, of course, the “minimum ” 
of the main machine would fall out. The best method 
of proceeding in order to resume supply, would be 
as follows : Open starting switches, S, and S,, of balancers 
and switch off the feeder ; replace the burnt-out fuse with 
a stronger one. Now prepare to burn out the fault on the 
mains which caused the original interruption. As there is 
no battery available for this purpose, run up and excita 
two or more gonerators, if available, and parallel them 
together on the unloaded ’bus bars, keeping their voltage 
as low as possible. Now run up the balancer, and finally 
switch on the feeder. It should thus be possible to burn 
out the fault with strengthened feeder fuses and, say, three 
engines running, without dangerous shock to the engines 
and with much smaller risk of the machines losing their 
field and reversing than if only one machine were used. 
This method is somewhat brutal, but saves time. Having 
in this way got rid of the fault, one machine could be left 
running on the normal load. 

Another method of dealing with the situation would be 
to give up trying to resume the supply on the positive side 
until the fault has been removed by the mains department, 
and to give all attention to getting the current on to the 
negative side. In order to do this the balancer would have 
to be reinforced, and this might be done by utilising what 
is generally available at any central station, and that is a 
water resistance test tank or tub, which could be connected 
across the positive side in order to make an artificial load 
of, say, 50 amperes. One lead should be fastened to one 
of the studs on the positive bus bar, aud the other on to 
the middle wire. It should not take more than about 
20 minutes to rig up this arrangement, as even an ordinary 
bucket would, in the absence of a test tank, serve to 
dissipate the extra 50 amperes (at 220 volts) that the 
balancer could not deal with. The writer has had to balance 
a station in this way for a few days on account of the 
breakdown of the balancer at a time when the battery was 
not available. 

In the second case should the main machine “minimum " 
accidentally fall out the load could be put on again as 
follows: switch off balancer and feeder, now, as described 
above, parallel two or three engines together on the 
unloaded t bars, next run up balancer, and last switch on the 
feeder ; the load would now, as before, be divided amongst 
the machines. In this case again the water resistance 
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could be utilised if the spare plant were not available, as it 
could be connected across the bolts of the machine main 
switch, and the load thus 5 on gradually through 
the resistance; when the full load was approached the 
switch could be put in, thus cutting out the resistance, which 
could then be disconnected.—D. ў 


Answer to No. 658 (awarded 78. 6d.).— With regard to 
the first part of this question, in the event of the main fuse 
on the outer of the set.of feeders burning out we have the 
following results: Half the load on the generator is suddenly 
thrown off, causing a sudden rise of pressure across its 
terminals, all the lights on the side on which the fuse blows 
being put out. The generator is now doing 50 amperes, 
and we have 100 amperes going through the middle wire to 
supply the other side. The balancer is doing its full duty, 
dealing with the 50 amperes out of balance. As shown in 
rough sketch, it is taking 50 amperes from the + side “for 
motoring,” and on the — side is “ generating” 50 amperes, 
which with the 50 amperes from the main circuit 
makes up the total load on the — side of 100 amperes. 
The occurrence would be dealt with inthe following way : 
Resistance put into the shunt of generator to bring rise of 
voltage down, then if there is a regulating resistance 
between the middle-wire connections of balancer shunts 
this would be adjusted so that the field of the — balancer 
was fully excited, leaving all the resistance in that of the 
+ balancer, now “motoring.” The fuse on the + outer of 
feeders can now be replaced (provided, of course, that it 
has simply burnt out, and that is not case of a “short” 
still on), and the generator and balancer resistances again 
adjusted. In this way the normal conditions would again 
be reached, and with a good balancer the lamps should not 
be badly over-run. 


óo amps 


гоо ampns 


D; Generator giving 50 amperes to main circuit ; M, Positive Balancer motoring 
50 amperes ; G, Negative Balaucer generating 59 amperes, 

With regard to the second part of the question —1. e., in 
the event of the minimum circuit breaker falling out and 
throwing the load off the generator, etc.—the speed of the 
engine would have to be reduced as much as possible, the 
balancer being, of course, left on, and slowing down with 
the engine. In this way, with the shunt resistance all in, 
the voltage can be steadily reduced below the 300 men- 
tioned. The minimum circuit breaker should then be put 
in, and the engine gradually run up to full speed, the 
balancer speed increasing also with the voltage, and the 
load being safely brought on again.—DouGLas KELLEWAY. 


Answer to No. 638 (awarded 5s.) — Premising that 
the connections are as shown as in sketch, suppose first 
that with 100 amperes on each side one of the main fuses, 
say the one on the positive side, burns out. M will then, 
owing to its weakened field and the greater potential across 
its brush, tend to run as a motor, and M! become a 
generator. There will not be 100 amperes to be delivered 
by the middle wire, ав the current will be lowered in 
proportion to the voltage drop between the middle 
and negative conductors. With everything in order, 


therefore M! should give an approximate 50 amperes, 
and the other approximate 50 amperes pass through M 
from the positive terminal of main dynamo, D. Toreplace 
burnt-out fuse, cut down volts on D to 300; the current 
flowing in its armature will theh be about 40 amperes. 


FUSE 


+ 


FUSE 


Open the main circuit, open starting resistances of M and 
M!, and replace fuse. D should now have its circuit 
closed, M and M! be put to line, and voltage brought up 
to normal If minimum circuit breaker of D fall off, 
starting switches of M and M! should be opened, voltage 
of D lowered, and the circuit breaker replaced. M and M! 
are then started and volts readjusted. There will probably 
be no occasion to alter resistance between the shunt wind- 
ings, as presumably both sides would be in balance at time 
of accident. —M. M. 


THE SLOW REGISTRATION OF RAPID PHENOMENA 
BY STROBOGRAPHIC METHODS.* 


The Ondographe and the “ Puissancegraphe ” 
(Wave Recorder and Power Recorder). 
BY E. HOSPITALIER, FOREIGN MEMBER. 


- As one of the oldest of the French members of the Institu- 
tion of Electrical Eogineers, and as one who has always followed 
its proceedings with the greatest interest, the author regards it 
as а great honour to be permitted to place before the Institu- 
tion an apparatus for which he begs the indulgence and con- 
sideration of his audience, if, by reason of its industrial and 
practical character, it should appear to them at all out of keep- 
ing with the scientific character of the subjects which are 
commonly dealt with at their meetings. The object of the 
* ondographe,” and of other instruments derived from it, is 
to register within a reasonably long period of time (of the order 
of from 15 to 60 seconds) a periodic phenomenon of so rapid a 
nature that the period may be as short as one-thousandth of a 
second, or even less. Before entering, however, upon the 
desoription of the apparatus, it will be necessary to refer to 
certain general considerations. The observation of a rapidly 
variable phenomenon may be effected with the aid of apparatus 
based upon two very different principles—viz., direct observa- 
tion and indirect observation. 

Direct Observation. —The apparatus to be used for observation 
or registration should be capable of following the phenomenon 
instantaneously and without affecting it in any way. This result 
may be attained by either of two methods. That most commonly 
employed consists in designing the instrument so that it has a 
small moment of inertia, a very short natural period of oscilla- 
tion, compared with that of the phenomenon t» be recorded, 
and a degree of damping as nearly as possible critical—that is 
to say, it is so damped that the apparatus, when disturbed from 
its position of equilibrium, tends to return to that position in 
the shortest possible time and without over-shooting. The 
second method, which is at present represented only by Mr. 
Abraham's rheograph used in studying the characteristics of 
variable currents, involves the use of an observing instrument 
in which the moment of inertia is high and the natural period 
of oscillation is much greater than that of the phenomenon to 
be observed. Under these conditions the instrument would 
indicate something different from the phenomenon which it is 
wished to observe. However, it is not submitted to the action 
of the phenomenon itself, but to that of one more complex, 
which has been previously regulated in such а way that the 
disturbing effects due to inertia and to damping of the oscillat- 
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ing system are compensated. In this way the same result is 
obtained as with an instrument without inertia ; but these oom- 
pensations at present only appear to be possible for the observa- 
tion and measurement of electric currents. 

Indirect Observation. — Indirect observation, based upon 
stroboscopic principles, is effected by reproducing the 
phenomenon with a much longer period, obtaining the record 
of the whole of its phases by taking them successively from a 
large number of periods. The period of oscillation peculiar to 
the apparatus may in this case very long as compared with 
that of the phenomenon observed, provided that the duration 
of the total number of periods from which the different phases 
are collected is itself very great relatively to that of the oscilla- 
tion peculiar to the recording instrument. 


1. Drrect METHODS. 


In order that a recording apparatus may follow a given 
henomenon with precision, it must satisfy the following con- 

tions: (1) the period of of oscillation must be very short as 
compared with that of the phenomenon to be studied ; (2) the 
damping must be approximately aperiodic ; (3) disturbing 
causes due to the apparatus must be as small as possible ; and 
(4) it must be sufficiently sensitive. The first condition is 
realised in practice when the period of oscillation peculiar to 
the system of the measuring instrument is about 50 times as 
Short as that of the phenomenon to be observed. This condi- 
tion is readily satisfied when the frequency of the phenom: non 
under examination does not exceed from six to eight per 
second. Beyond 500 periods per minute, the disturbance 
caused by the inertia of the moving parte, and the excessive or 
insufficient damping, render the indications illusory, unless 
special arrangements are made. The theoretical study of the 
conditions to be fulfilled has led to the development of instru. 
ments such as the oscillograph of M. Blondel and that of Mr. 
Duddell, which the members of the Institution have had the 
opportunity of seeing iu tbis room. 


2. SrTROBOSCOPIC ов INDIRECT METHODS. 


Notwithstanding the elegance of the direct methods, and the 
results which have already been attained with instruments based 
upon them, the author is of opinion that the industrial future i« 
reserved to the indirect methods, which have а wider field of 
application, and which permit of the direct recording of the 
phenomenon to be studied upon a strip of paper, in a way that 
is not possible with the direct methods, in which recourse is 
always had to photography. In order to understand the 
principles of the stroboscope as applied to the observation 
and reoording of periodic and rapidly varying phenomena, the 
most simple of all the periodic movements may be considered— 
namely, that of uniform rotation. At the end of every revolu- 
tion the rotating system attains the same relative position that 
is occupied one complete turn earlier. Suppose now that the 
system is illuminated for а very brief instant once in each 
revolution at the moment at which it passes a certain position, 
which is regarded as the initial position. The rotating system 
will then appear at rest. If, now, the periodic illumination be 
slightly retarded, во that the successive flashes follow one another 
at an interval of time a little longer than the period of the 
revolution itself, the system will be illuminated in its various 
phases in turn, and will appear to revolve slowly in the sense 
of ita actual rotation. If, on the contrary, the flashes follow 
at shorter intervals, the system will appear to be turning in 
& sense inverse to that cf its real rotation, sinoe at every 
revolution it will be illuminated an instant before it attains 
the same position as on the preceding revolution. In this 
way the apparent velocity of rotation will have been reduced 
in а proportion which depends only on the acceleration or the 
retardation of the successive illuminations of the system. The 
simplest means of obtaining these successive flashes consists in 
using a disc pierced with a slit as a shutter in front of a pro- 
jector. The same result may be obtained by means of the 
sparks caused by interruptiog the current through an inductance, 
or with alternate-current arcs, etc., but the shirpdst effects are 
obtained with the revolving stroboscopic disc. 

In order to obtain a variable difference in the periods or slip, 
it is possible to use an electric motor, of which the speed is 
capable of variation—or a synchronous motor if the systen 
is driven by a synchronous machine--which determines the 
measure of the slip, or a train of wheels, as in the ondograph, 
or (the most rational of all) a differential gearing. of which one 
of the axes is controlled by the system to be studied, whilst the 
other actaates the stroboscopic disc, and the crown containing 
the intermediate wheels between them receives from an outside 
source a more or less rapid movemeat of rotation which defines 
the slip. This disposition offers the great advantage of allow- 
ing the phenomenon to be apparently stopped in any specially 
interesting position. The stroboscopic method is the basis of 
a large number of instruments, which may be classed in two 

oups : (А) stroboscopes, or apparatus used for observations; 
(В) strobographs, or recording apparatus. It is proposed to 
limit this paper to the study of instruments of which the appli- 
cations are directly or indirectly connected with electricity. 


A. STROBOSCOPES. 


Stroboscopes, of which the number is infinite, do not, properly 
speaking, constitute apparatue, but rather experimental arrange- 
ments which are susceptible of modification depending upon the 
material at the disposal of the observer, and upon the research 
that he has in view. By way of example, reference will be 
made to those which the author has used for the examination of 
alternate-current arcs and of machinery in motion. 


The Arcoscope.—A very simple experimental arrangement has 
been designated by this name (which is at once French and 
Greek), an arrangement intended to facilitate the examination 
of the variation in the luminosity of an alternate-current arc 
during a single period — variations which it is impossible to 
observe directly because of their great frequency. It consists, 
in principle, of а small asynchronous single-phase alternate- 
current motor, having on its axis an opaque disc provided with 
narrow slits placed at regular intervals, the number of the slits 
being equal to the number of pairs of poles of the motor. Thus, 
for a motor with four poles, the disc would have two slits, placed 
one at end of the same diameter. The motor is driven by alter- 
nate current taken from.the same source as that traversing the 
arc under examination. The disc, which is rotated by the 
motor at quasi-asynchronism, is placed in the path of the luminous 
rays emitted by the aro, which latter is projected by a lens 
upon а soreen. The image of the arc is thus allowed to fall 
on the screen for one instant during each period, and in con- 
sequence of the slijht slip of the motor when running light, 
the phenomena of the атс may be observed during a complete 
period, and this period may thus be prolonged to as much as 
from 10 to 15 seconds. By applying a braking action to the 
motor the slip is increased, and the apparent duration of the 
oscillation of the light of the arc is reduced. It is possible to 
observe the аго directly through the slits in the disc, but the 
result is less clear than when а projection is used and the image 
of the arc is magnified. If the same disc be made to carry a 
series of sectors, alternately white and black, the number of 
each kind beiag equal to that of the poles of the motor, and if 
it be illuminated by an arc or incandescent lamp served by the 
same current as is the motor, the slip of the motor may be 
observed and directly measured by observing and measuring 
the apparent inverse rotation of the disc mounted on its shafr. 
In this way it is in some degree possible to analyse the light of 
the arc, and to judge the iufluence of the form of the current 
curves, of the nature aad quality of the carbons, of the 
frequency, the conditions of regulation, etc. It is «is» prac- 
ticable to cinematograph the phenomenon in order to be able 
to study it at leisure. This can be done by controlling the 
cinematograph by means of an asynchronous motor and pnoto- 
graphing the aro, either directly or after projecting it upon a 
Screen. 

Stroboscopic Transmission Dynamomeler.—If a driving shaft, 
A, actuates a working shafc, B, through the medium of a spring 
coupling between the two shafts, the product of the 1 
couple ur torque transmitted by this spring, multiplied by the 
angular velocity, is equal to the power transmitted by the shaft 
A to the shaft B. A large number of arrangements have been 
devised to determine this torque, which generally shows itself 
in practice by a relative angular displacement of the two shafts 
proportional to the torque. A simple means of reading this 
consists in mounting a disc on each of the shafts, and ia placing 
the rims of the two disos close together and marking on them 
graduations proportional to the couple exerted in each or the 
relative positions of the discs. When the system is in motion, 
the relative displacement of the two shafts can be read off on 
the graduations, just as if the discs were stationary, by illumi- 
nating the system once in each revolution at the same instant 
in each period. For this purpose the stroboscopic eyeglass can 
be used with advantage. 

Stroboscopic Eyealass. —A small electric motor, driven by two 
accumulators, actuates a disc pierced with radial slits. The 
system iu rotation is viewed through these slits with one eye, 
the other remaining closed. With the aid of a rheostat the 
disc may be caused to revolve at various speeds, so regulated 
that the system, illuminated permanently from an external 
source of light. appears to be either stationary or revolving 
very slowly. The stroboscopic eyeglass, so arranged, when 
brought to synchronous speed, permits the graduation of the 
above-described dynatnometer to be observed and read with 
ease. If it revolves with a certain amount of retardation, it 
allows of the observation uf rapid phenomena as readily as if 
they were produced at а slow speed which can be regulated at 
will. All the phases of an explosion engine may, for example, 
be thus observed : the lifting of the valves, the contact and 
the ensuing vibration of the ignition cam, the formation of the 
stitch in a sewing machine, the starting of a part having an 
independent movement, etc. 

Differential Sl roboscope. For the study of thermal engines, 
MM. Malicet and Blin have constructed for the author a special 
differential stroboscope in which the motor is illuminated only 
once in every two revolutions. This result is obtained by pro- 
viding the stroboscopio disc with only one slit and mounting the 
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disc on the crown of the differential gearing. Опе of the shafts 
of the gearing is connected by a flexible shaft to the motor 
engine under examination, and the other shaft, in order to 
produce the stroboscopic effect, may be rotated slowly by means 

of an endless screw controlled by а small handle turned by 
hand. Theapparent velocity of rotation of the engine is varied 
by turning the handle more or less rapidly. Oa stopping the 
handle the apparent movement is also arrested. Examples 
could easily be multiplied, but those which have been given 
suffice to show the important part that can be played by strobo- 
scopic methods—confined, ao far, to the laboratory of the 
physicist—in taking their places in the test-rooms of the great 
mechanical and electrical industries. 


(To be continued.) 


TRADE NOTICES AND NOVELTIES. 


General Electric Company's British-Made Carbons. 


It is only within the last two years or 80 that the manufacture 
of aro lamp carbons in this country has been brought to a 
successful commercial stage. True, many attempts have been 
made to arrest the large imports of carbons from the Continent, 
by producing a home-made article of equal merit, but until the 

eneral Electric Company entered the field no really effective 
opposition had been offered to these imports. The company 
deserve every encouragement, therefore, in the plucky attempt 
which they are making to reclaim an industry which, though 
firat introduced in this country many years ago, has been 
allowed to slip into the hands of Continental manufacturers. 
The difficulty has been to produce an article in Eoglaud capable 
of competipg successfully with the carbons turned out by foreign 
firms. This the General Electrio Company have suoceed d in 
doing, and they are to-day producing arc lamp carbons at their 
Witton Works which, both in point of quality and general 
efficiency, are claimed to be at least the equal of any of the 
leading Continental makers. 


PHOTOMETRIC TEST OF 


Г À———— — — — 


THE BIRMINGHAM CARBON WORKS. 


ENGLISH MADE CARBONS. 


1875 Cored Positive 

125. Solid Negative. 

Correnl 10 Amp. 
Are E. A. E. 42 Velts. 


— SCALE —— 
© 198 MI 


20% .es. 

Tests have been carried out quite recently, and we are 
indebted to the General Electrio Company for a report of the 
same, which contains some striking figures in proof of the high 
state of efficiency and economy to which the Eaglish- made 
carbon has been brought. The testa in question were carried 
out on five 10-ampere ‘‘ Angold” arc lamps in series, fitted 
with the firm's ‘‘ Apostle” carbons, of which the following 
were the dimensions: 18mm. by 1210. long cored, 18mm. by 
12in. long solid, the weight of a pair being 162 grm. The 
average line pressure was 238 volta, and allowing a drop of 
25 volts in the steadying resistance, the average pressure across 
the lamps was 215 volts, or 45 volts per lamp. Ап average 
current of 10 amperes was used. The tests lasted 204 hours, 
and the average rate of consumption of the carbons per hour 
was ‘506in., or 1 282cm., for the cored and :451in., or 1°145cm., 
for the solid. The first lamp gave an ash residue of 3:7 grm., 
the second the same, the third was open, the fourth gave 
52 grm., and the fifth 4 grm. Thus the average ash of the 
four lamps with globes was only 5:65 grm., or 2:25 per cent. 
The total volume of ash from the four lamps was 22:6 cubic 
centimetres, and the rate of the volume of the ash to the 


weight of the ash equally Jos The carbons started up 


without flaring, with full pressure across the five lamps, 
and normal resistance in oircuit. They continued to burn 


absolutely steady during the whole time of testing, while 


the formation of the arc was normal. The above satisfactory 
reaults, it will be observed, were obtained under ordinary 
working conditions, and are in no way exceptional for 
** Arosule " carbons. | 


We may also give the results of a highly successful photo- 


out by the 


metrio test of the company's carbons oarried 
The sizes of 


Electric Standardising and Training Institute. 


the carbons used were the same as in the tests above described. ` 


The voltage across the arc was maintained at 42 vol's to a 
current consumption of 10 amperes. "The test showed that the 
maximum light ray occurred at an angle of about 358deg. from 
the horizontal, when it was of the value of 1,820 op. At 
50deg. the candle-power was still 1,500, and the same at 20deg.; 
thus over an angle of 50deg. there was only a fall of 520 candles, 
or 16 per cent. of the maximum candle-power obtained. If 
we take the results of this test and apply them to the figures 
obtained in the previous tests, we find that the consumption of 
current expressed in watts per maximum candle-power is only 
0:24—a remarkably low record. 


Fuses, ete. 


From Messrs. Ernest F. Moy, Limited, Greenland-place, 
Camden Town, London, N.W., we have a sheet dealing with 
their supply companies’ fuses, type No. 76, for pressures up to 
250 volts. An illustration is given of a single-pole fuse box. 
In this box the terminals are fitted with sweating socketa, 
which car be readily removed for the purpose of connecting up. 
The base is of highly vitrified porcelain with stout raised sides, 
which preject well above the fuse strip. The box is stove 
enamelled, and fitted with the usual inspection window in the 
cover, which latter is hinged io the box and fastened by a 
sealing bolt. Three sizes are made—namely, for 25, 50, and 
100 amperes. The firm's stage plug, type No. 283, is described 
on another sheet. | 

Cables. 


Front Messrs. Johnson and Phillips, Old Charlton, Kent, we 
have received a price-list dealing with their L. T. Mauilla” 
paper-insulated lead-covered, lead-covered and armoured, and 
twin house-wire cables. On the back of this list is an illustra- 
tion of a large shipment of the firm's cables for Kimberley. 


An Artistie Produetion. 


We have pleasure in acknowledging the receipt of a handsome 
oalendar from the United S ates Metallio Packing Company, 
Limited, Soho Works, Bradford. The feature of this gift is 
a charming art bas-relief representing Ceres, Goddeas of 
Harvest. So unique a combination of utility with artistic 
beauty will, no doubt, be in great demand. 


Flexible Tubing. 


Messrs. John Lawman and Co., 145, New Kent-road, London, 
S.E., have sent us some particulars and а sample of the flexible 
tubing of special manufacture which they supply for the proteo- 
tion of electric cables. This tubing is largely used for covering 
portable cables exposed to the liability of external damage, 
serving as a mechanical protection without impairing the 
flexibility of the cables. The various sizes and weights of 
this tubing can be supplied either zinc, brass, copper, or nickel 
plated as required. 

Cranes. 


We have received а copy of а new catalogue illustrating some 
of the cranes constructed and erected by Messrs. Thomas Broad- 
bent and Ssns, Limited, Central Ironworks, Huddersfield. The 
firm have standardised two types of electrically-driven overhead 
oranes—namely, the multimotot and the monomotor types. 
Extended descriptions are not included in the catalogue, the 
illustrations being largely left to speak for themselves, but 
special features are, of course, mentioned. One of these 
consists of an automatic mechanical brake fitted to the 
hoisting motion of the firm’s three-motor type of crane. The 
arrangement is such that the brake pressure is applied 
by the load, the friction on the pulley being always in 
direct proportion to the load on the hook. The brake pulley 
itself is on the free wheel principle, and only revolves when the 
load is being lowered, so that in hoisting there is a total absence 
of brake friction. In addition to the above an eleotric brake is 
fitted to the armature of the hoisting motor, opetated by a 
solenoid connected in such a manner that, should the supply of 
current be interrupted through any cause, the brake 
immediately apply itself and prevent the running down of the 
load. The longitudinal and cross-travelling motions are also 
fitted with electric brakes when the speeds are abnormally high. 
Evidently both the mechanical and electrical details of these 
cranes have received very careful attention. 


BARKING ELECTRICITY ACCOUNTS. 


Below we give an abstract of the accounts of the Barking 
Urban District Council's electric light undertaking for the 
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year ended March 31 last, at which date the total capital 
expenditure amounted to £40,796. 


Dr. REVENUE ACCOUNT. ` £ s. d 
Generation — Coal or other fuel q . 1,098 0 10 
Oil, engine-room stores, etre t iiw 165 5 2 
Wages at generating Station .................................... 628 12 6 
Repairs and maintenance, eto . 210 4 6 
Distribution— Wages to linesmen, et e. . 15 7 2 
Repairs, etc., of mains ............................................ 33 1 6 
Repairs, ete., of meters, switches, fuses......... M a КЕ Не 87 10 1 
Public lamps—Attending and repairs ........................ 478 19 2 
oL) Mae . 102 010 
Rents, rates, and taxes .......................................... 205 2 9 
Management—salaries and collector ............. 1 AT 580 15 7 
Stationery and printing .......................................... 49 12 6 
General establishment charges . 25 12 9 
Special Charges RM " 53 11 0 

Total expenditure................. cce eee eremo ~ 5,507 14 4 
Amount carried to net revenue account...... Керра те 2,205 0 8 
£5,710 15 0 

Or. 2 8. d. 
Sale of current per meter ſD kk. . 2969 8 8 
Public lighting and outside lamps at hospital............... 2,269 6 4 
Heating water for public baths, etc. ........................... 105 5 0 
Rentals of meters and other apparatus, eto................... 175 10 5 
Re-erecting lamp-posts, repairs, fittings, eto. ............... 128 15 0 
Stores on Band diee Dna anc 62 9 7 

£5,710 15 0 
GENERAL BALANvE-SHEET. 
Liabilities, £ в. d. 
Capital account—smount гесеїүөй@й..,........................... 40,796 1 1 
Sundry creditors .................................................. 245 16 10 
Cash due to treasurer ................. eene ꝗ . 5,085 3 5 
Cash due to engine rrrrrrrerr e 44«½y 8 011 
£44,135 2 3 
Ast ots. £ в.а. 
Capital account—amount expended for works 40,447 17 10 
Stores on һапа............................................. MÀ 184 16 10 
Sundry debtors for curren i q . . 94919 5 
КОЛЛЕК ЛК ЛК Л Л ОТТО Т 548 5 9 
General district rate account (deficit) ...................... . 2,204 4 5 
£44,135 2 3 
STATEMENT OF ELECTRICITY GENERATED, SOLD, Etc. 
Quantity generated in B.T. units. 443,684 
Qaantity f Public lighting (estimated) ............... 182,478 } 349 624 
sold Private lighting by meter . 161,146 › 
Quantity used on works ........ FCC 71.078 
Quantity used in distribution ........... HH. ꝗ 22,082 
Maximum demand (kilowatts) ..................................„... 250 


FORTHCOMING EVENTS 


Fripay, Dec. 18. 

North-East Coast Institution.--At 7.30 p.m., general meeting at 
Newcastle. Discussion on Mr. Max Wurl’s paper on ‘‘ Technical 
Education in Germany.” Paper: '' Notes оп the Construction of 
Stability Cross Curves from Balance 1 Paper Sections,” by 
Mr. Jobn Н. Heck. 

Institution of Mechanical Engineors.—At 8 p.m., ordinary meet- 
ing. Papers: ''An Enquiry into the Working of Various Water 
Softeners," by Messrs. C. E. Stormeyer and W. B. Baron. 

Electro-Harmonic Society.—At 8 p.m., in the King’s Hall, Holborn 
Restaurant, smoking concert. 

Institution of Civil Engineers (Students' Section)—At 8 p.m., 
ordinary кен Papers: The Action of the Sea upon the 
Foreshore," b т. О. B. Case; The Causes of the Loss of 
Beaches," by Mr. F. W. Cable. ; 


Saturpay, DEc. 19. 

Junior Institution of Engineers.—At 5 p.m., visit to the elec- 
tricity works of the Walthamstow Urban District Council. Train 
leaves Liverpool.street at 2.25 p.m. 

І Токхрлү, рес, 22. 

Institution of Civil Engineers.—At 8 p. m., ordinary meeting, 
Paper: On the Resistance of Plane Surtaces in а Uniform 
Current of Air," by Mr. T. E. Stanton, D. Sc. 


NEW COMMITTEES. 


Aston, — El- vici i — Alderman Gittings ; Councillors A. E. Godrich, 
O. Barnard, T. P. bird, J. E. Berry, F. 8. Tomey ; and the Mayor 
(bini). 

HERETORD.— E/. (н —Mr. W. Hewitt, chairman; Aldermen 
H. C. Beddoe (mayor), T. Llan warne, and T. W. Clarke; Councillors 
3, Boeson, W. C. Gethen, E. W. Langford, and S. H. Prosser. 
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LONDON TRAFFIC ENQUIRY. 


The Royal Commission on London Locomotion sat at the Weat- 
minster Palace Hotel on Thursday and Friday last week, the 
chairman, Sir David Barbour, presiding. 

Mr. R. F. Whur, vice-chairman of the Works Committee of the 
Paddington Borough Oouncil gave evidence as to the statutory powers 
possessed by certain public companies to break up streets on serving 
notice on the borough council, and the disastrous effects on the 
surface of the roadways, and suggested that they should be prohibited 
excepting in cases of great urgency from making openiogs daring 
December, January, and February, and compelled to lay new mains 
and execute necessary repairs, save only those of great urgency, within 
a period of three months before a carriageway was to be repaired, and 
only subsequently to notices given by the borough council, or at such 
periods as might be fixed. He considered that the introduction of a 
central authority having powers in reference to the breaking up 
of roads would cause friction between it and the local authori- 
ties, involve a multiplication of officers, and generally be to 
the public disadvantage. The extension of underground railways 
or shallow tramways in accordance only with a scheme embracin 
and оо for the needs of the whole of London woul 
considerably mitigate the existing difficulties of locomotion in 
London, and in illustration of that he pointed to the relief of the traffic 
in Uxbridge-road since the opening of the Central London Railway. 
He objected to the removal of the existing right of a borough council 
under the Tramways Act and the Standing Orders of Parliament to 
veto a tramway scheme passing through their district which would be 
inimical to the best interests of the ratepayers. Where it was essential 
for the proper construction of a tramway that street widenings should 
be carried out, the whole costs attached to the construction of the 
tramways and the execution of the street widenings should be borne 
by the tramway authority, and not shared between that authority and 
the local or road authority. The fixing of point stations or stopping 
places for omnibuses would greatly relieve traffic, as it would enable the 
police te prevent the stopping of all omnibuses at other than the 
authorised points, as was the case with electric trams, 

Mr. W. М. Blair, borough engineer and surveyor for St. Pancras, 
stated that it was of the greatest urgency that the widening of Ham, - 
stead-road, authorised by the Act of last year, should be carried out ; 
but the County Council had repeatedly sought to make it a condition 
that, before they proceeded with the widening, the St. Pancras Council 
should givs consent to the continuation of the tramways down Totten- 
bam Court-road, although Parliament had expressly declined to 
recognise any such compact. The Borough Council had expressed 
their willingness to reconsider the proposal to lay tramways in Totten- 
ham Court-road if proper widening was undertaken, and also that the 
tramway should not terminate at Oxford-street but continue to Charing 
Cross ; but having regard to the fact that the Oharing Oross, Euston, 
and Hampstead Tube Railway was now in course of construction on 
this particular line of road, it was doubtful, in the opinion of the 
Council, whether any necessity to extend the tramway was likely to 
exist on the completion of the tube railway. 

Mr. W. C. Leete, town clerk of Kensington, having given 
evidence, 

Mr. Henry C. Jones, town clerk of Holborn, stated that the 
Oouncil attached the greatest possible importanve to the tube railways 
already sanctioned by Parliament, and had TW dar the proposals of 
the Oharing Crose, Euston, and Hampstead Railway Oompany to make 
a connection at the junction of New Orzford.street with Tottenham 
Court-road and Oharing Oross-road with the Central London Railway. 
They were now carrying out, at the expense of the railway, very con- 
siderable works with a view of enabling that connection to be. made. 
A scheme for an interchange station between the Great Northern, 
Piccadilly, and Brompton Railway Company and the Central London 
at High Holborn was also supported by the Council. His Council 
cordially supported shallow underground tramways, but surface tram- 
ways should not exist in the central parts of London. Continuing, 
the witness said that in Gray's-inn road and Theobalds-road the omni- 
buses carried on a recent day 59,845 passengers, as against 28,278 by 
the trame, and did not cause nearly so much congestion, by reason of 
their mobility. As to the right of veto at present enjoyed by road 
authorities with regard to the introduction of Tramway Bills, his 
Council were strongly of opinion that no case had been made out 
for interfering with the rights given them by the Tramways 
Act and by the Standing Orders of both Houses of Parliament. 
With regard to the establishment of some authority or tribunal to 
which all schemes of railway or tramway construction should be 
referred, his Borough Council suggested that the funotions of such а 
tribunal should be judicial, that they should be absolutely indepen- 
dent, and that they should be appointed for a period. He suggested 
а tribunal somewhat on the lines of the tribunal of appeal constituted 
by the London Building Act, 1894, or the Court of Arbitration under 
the London Water Act, 1902. Но did not think that either county 
councils or borough councils ought to be represented upon that body. 

Mr. H. Edwards, borough engineer of Lambeth, ssid his Council 
saw no reason why the London County Council, in their tramway 
operations, should be dealt with in any other manner than a private 
promoter. With reference to the use of the carriageway generally, 
the electrification of the tramways had had a marked effect upon 
vehicular traffic. The old rate of progress had quite changed, and all 
other traffic had been thrown completely on to the sides of the 
carriageway, for the upkeep and maintenance of. which the local 
authority was responsible, and with the prospect of express trams this 
monopoly of the greater portion of the road would be much increased. 

Mr. Т. W. E. Higgens, borough surveyor of Chelsea, said that his 
Council, in common with some other borough councils, had grievances 
against the London County Council. They had been asking for a long 
time for contributious towards widening King's road. TheImprovementa 
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Oommittee of the London County Council recommended that the London 
County Council should bear two-thirds of the cost of widening the 
street, but when the matter came before the London Oounty Council 
last үч an amendment was moved recommending that only half the 
cost be borne by the London Oounty Council unless the Chelsea Council 
would agree to tramways being laid down the centre of King’s-road, 
and the matter was still delayed. His Council considered that the 
London Oounty Oouncil would not give adequate contributions towards 
street widening unless tramways were laid in the streets ; they also felt 
that the London County Council had no settled polioy for carrying out 
street widenings. Ifa generous offer was made hy a local authority to 
bear the cost of an improvement, the London County Council would 

and squeeze a larger contribution out of them, whereas in cases 
where the local authority would give nothing the London County 
Council often stepped in and carried out improvements almost entirely 
at their own cost. Their vexatious rule that they would not contribute 
to any improvement unless they had been first consulted led to 
injustice and delay. 

The Commission adjourned. 


LEGAL INTELLIGENCE. 


FERRANTI LIMITED. 


In the High Court of Justice on Tuesday Mr. Justice Buckley, 
sitting for the disposal of companies’ business, Lad before him an 
application on behalf of a creditor of this company asking for the 
production of certain documents referred to in an affidavit filed on а 
petition for liquidation. 

Mr, Buckmaster, K.C., for the petitioner, said he was a creditor 
for dishonoured bills, and he had presented a petition for the winding 
ар of the company. The answer put in to that petition consisted 
chiefly of an affidavit by certain receivers who had been appointed in 
a debenture-holders’ action. They had been appointed on Sept. 9, 
1903, and the main ground of their objection as disclosed in their 
affidavit was the allegation that certain contracts, of which the com- 
pany had the benefit, contained clauses which would cause the contracts 
to be forfeited in the event ot a winding-up order being made. On 
that affidavit being served it was su ed that the creditors should 
call a meeting to consider what shoula be done. The petition accord- 
ingly stood over for a fortnight till the creditors’ meeting was held. 
At that meeting a committee was appointed, one of the members of 
that committee being the petitioning creditor. On Dec. 1 his Lord- 
ship allowed a further adjournment until the first petition day of next 
sitting, in order to see if this committee would recommend any course. 
Several applications had been made to the solicitors for the defendants, 
who had sworn the affidavit, perg don liberty to inspect the documents, 
e the petitioning creditor had been unable to obtain inspection of 

em. | 

Mr. Vernon, for the receivers and managers, said they were really 
no parties to these proceedings at all. He submitted that what they 
had done was perfectly right in the circumstances. They were willing 
to give any reasonable information, but they considered it undesirable 
and detrimental to the interests of the. company that such contracts 
should be produced. They were further instructed that the company 
could not conduct its business if these contracts were taken from the 
works at Manchester. If copies were made it would lead to very con- 
siderable expense, and would be an oppressive proceeding. . 

Mr. Buckmaster said he wished to see the forfeiture clauses, 

Mr. Vernon ssid he was perfectly willing to give verified copies of 
these as well as the dates of the contracts. The reason the receivers 
and managers were so cautions was because Mr. Ferranti and Mr. 
Anderson had specially warned them that it would be detrimental to 
the company to produce any contracts relating to the works. There 
was danger of these becoming known to competitors in the trade. 

Mr. Buckmaster said that the petitioner was Mr. Estler, and the 
petition was in respect of goods supplied. He did not carry on busi- 
ness in competition with the company, nor was he in а position to 
undertake the work. 

His Lordship said it was perfecjly reasonable that the contracts 
should not be produced. The receivers and managers must, however, 
give copies of the forfeiture clauses, and so far as possible dates fixed for 
the completion of these contracts. The costs would be costsin the 
petition. & 


TRAMWAY COMPETITION IN VIENNA. 


In the Chancery Division on Friday Mr. Justice Farwell had the 
matter of Richmond г, the Vienna General Omnibus Company, Limited, 
before him on a motion by the plaintiff, а debenture holder to the 
amount of £2,000 out of £50,000, for the appointment of a receiver 
and manager of the company's property on the ground that there was 
default in payment of interest, A ig the notice of motion asked that 
Mr. Neville, who had acted as auditor of the company since its forma- 
tien, should be appointed. The company had made losses, it was said, 
for each of the three last half-years of £1,616, £2,500, and some 
£3,000. | | 

Mr. Wilkinson, on behalf of the company and bearer debenture 
holders to the amount of £27,800, opposed the motion. He said that 
if the order were made it would have the effect of sinking the ship. 
The company was struggling against the electric tramway system now 
leing introduced into Vienna, but by a deviation of route where the 
clectric system did not prevail the company hoped to improve its 
position. 

After hearing Mr. Austen Cartmell for the trustees, His Lordship 
made the order asked for, the managers of the company not to aot 
beyond six months without the leave of the Judge in Chamber. 

In another motion by Mr. Upjohn, K.C., against the company, it 


was agreed that no order should be made save that the costs should be 
reserved. | 


ST. MARYLEBONE ELECTRIC LIGHT. 


On Friday last the action of the Metropolitan Electric Supply Com- 

ny, Limited, т. the Mayor, Aldermen, and Councillors of St. Mary- 
ebone came before Mr. Justice Buckley in the High Court. 

Mr, Buckmaster, K.C., moved on behalf of the defendants that 
the time which the Court fixed for the completion of the purchase by 
the defendants of the plaintiffs’ undertaking might be extended. The 
Corporation became bound to buy the undertaking of the plaintiffs in 
their district. The purchase price had been fixed by arbitration at 
£1,212,000. An action was brought, and the Court ordered the specific 

rformance of the contract. It was impossible to raise the money by 

oan, and a rate would mean, apart from other rates, one of 20з. in the 

pound. In order to get out of the difficulty the Council had decided 
to appeal to Parliament, but under the Act they must first obtain the 
opinion of the ratepayers. The earliest date at which that could be 
done was Jan. 28, 1904, and the latest Feb. 18, while on Doc. 31, 1902, 
they were bound by his Lordship's order to complete the purchase and 
pay money which they had not got and could not by any possibility 
obtain. They, therefore, asked for an extension of time for them to 
see if they could secure relief from Parliament to enable them to carry 
out the bargain. 

Mr. Cripps, K.C., for the company, pointed out that they had 
nothing to do with the means of raising the money, but they dissented 
from what was said about the difficulty of raising it. If the proposed 
Bill were accepted by the ratepayers, the company were prepared on 
that basis to give all proper indulgence to the Borough Council, but 
on terms. In the other alternative, which was not an improbable one, 
of the ratepayers rejecting the idea, the method of procedure would 
be for the company to enforce their rights by applying for a mandamus 
to have the rate enforced. 

Mr. Justice Buckley: The crux of the case is that the Borough 
Council have unfortunately involved themselves in enormous liability 
which they do not find themselves in a position to discharge. They 
ought to have thought of that before coming under the statute. 

Mr. Cripps said they could not play fast and loose with the com- 

. Hedid not think any other municipality in the country had 
ever taken up such an attitude to escape from a liability, which it 
had undertaken on its own motion, because the arbitrator had not 
decided just as it wished. 

Mr. Justice Buckley : It is for them to find the money, but it is 
for me to see that they have а ressouable opportunity of complying 
with an obligation which, in my view, they have been very foolish to 
place themselves under, It is a complete satire on municipal trading. 
The unfortunate ratepayer finds himself in this position through no 
fault of his own, but by that of his 5 

Mr. Buckmaster repudiated any desire or wish on the part of the 
Council to escape from the bargain. 

Mr. Justice Buckley, in giving judgment, said that the Oouncil 
seemed to have gone with a light heart and obtained powers which 
compelled them to buy and the company to sell. To comply with 
that they wanted a million and a quarter, and, of course, they had not 
got it. They endeavoured to get sanction to borrow and failed. To 
obtain the whole capital sum by a rate would mean such a very heavy 
burden on the ratepayers that his Lordship was not surprised that the 
Council were afraid. Now they were in it, it was for the Council to 
resolve their own difficulties. The position was complicated by the 
fact that the undertaking required perpetual addition and extension, 
and capital expenditure had to be increased. As matters stood at 
present the company were the custodians of somebody else’s under- 
taking, for which somebody else would not pay. If the ratepayers did 
not approve the proposed Bill, the situation would become more acute. 
His Lordship was of opinion that there should be an extension of the 
time of completion of the purchase till Feb. 29, but only on certain 
terms. The company said it was not reasonable to expect them to 
raise more capital, and they had borrowed from their bankers at 44 per 
cent., and they said that that interest and the money expended for 
further capital expenditure should be paid by the Council. ere was 
great justification in that argument, and the borough must pay 
£60,000 and 44 per cent. on £7,250. The evidence was that that 
would require a rate of something like 9d. in the £. There would be 
the further term that there should be added to the purchase money 
such other expenditure as the plaintiffs should make in respeot of 
reasonable and proper expenditure on capital account. 

Order accordingly. 


GEO. Р. MILNES AND СО. 


In the Ohanoery Division on Tuesday before Mr. Justice Farwell, 
Mr. R. J. Parker, in a debenture holders’ action of the Bank of 
Liverpool, Limited, v. George F. Milnes and Oo., moved for judgment 
in default of defence. The bank holds a third debenture and the 
whole series of the second debentures, while the Law Guarantee and 
Trust Society was trustee for first and second debentures, Ар interim 
order has been made for the appointment of а receiver ard manager, and 
counsel asked that this appointment should be continued in chambers, 
It was one of those cases in which, no doubt, everybody would be paid, 
and the bank was meanwhile advancing the money. 

His Lordship gave judgment on the minutes submitted, which 
were in the usual form, with a declaration as to the bank’s charge, and 
the customary enquiries, 


WEST WALES TELEPHONES. 


At Haverfordwest County Court on Tuesday, Judge Bishop heard a 
number of cases in which the National Telephone Company were the 
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plaintiffe and several inhabitants of Haverfordwest were the defen. 
ts, arising out of claims for rental of telephones slleged to be due. 
The amounts sued for were from £17 to £24 for three years at £8 а 
year 
The case for defendants was that when they signed the contracts 
they did so on the understanding that a Pembrokeshire exchange area 
Was to be established, which would include the most important towns 
in the county. Such an exchange area had not been provided, and 
they contended that the telephones had not served the purposes for 
which they required them. h defendant had paid a small amount 
into court. 

The plaintiffs contended there was no promise, but it war stated by 
the company’s representative that they were about to open out in the 
county if subscribers could be obtained. The compsny could not 
guarantee that there would be subscribers. 

His Honour held that the evidence showed that defendants were 
given to understand there would be communication with other towns 
in the oonnty, but the promise had not been falfilled. Therefore, 
when defendants got their telephones they found they were no use. 
He, however, reserved judgment. 


ALLEGED THEFT OF ELECTRICITY. 


Walter Lawrence, stated to be au electrical engineer, was charged 
on remand, at Bow-street Police Court on Thursday last week, with 
stealing 10e. worth of electricity at his rooms in the Strand. The 
facts of the case were given in our last issue. 

29 моет said that, as a warning to others, there would be 
a fine of £5. 


COMPANIES’ MEETINGS AND REPORTS. 


NERNST ELECTRIC LIGHT. 


The кашу general eara or the shareholders in this Oompany, 
was held on Tuesday at the Westminster Palace Hotel, S.W., Mr. 
Bernard M. Drake presiding. 
The Chairman said the balance-sheet showed that they had made 
a net profit during the past year. He regretted that Mr. Hugo Hirst 
had found that his other engagements 5 his continuing to 
occupy a seat on the Board. Mr. Hirst , however, kindly offered 
the benefit of his advice on all questions arising out of the policy which 
had been adopted during his term of office. Turning to the balance- 
sheet, they had made а net profit of £35,926. Is. 11d. for the year, as 
inst a debit of 25.157. 98. 7d. for the previous year. The value 
of patents had been left as before, the charges in connection with the 
maintenance of the patents having this year been peid out of the 
revenue, as they only amounted to about £70. It had not been neces- 
sary to augment the suspense account as a result of this year's working, 
but ап item which previously appeared under another heading was con- 
‘sidered by the auditors to fall under the suspense account owing to the 
alterations introduced under the new working agreement with the 
Allgemeine Elektricitüts-Gesellschaft, and was accordingly so trans- 
ferred. He was ‘pleased to ssy that the working arrangement made 
with the эши i THEE: Elektricitäts- Gesellschaft had resulted in the 
continuance of friendly relations, and he was satisfied that they were 
doing their very best to improve the quality of the lamps sent out. 
With regard to the progress of the lamp, the following extract from 
the last report of the Allgemeine Electricitäts Gesellschaft would be of 
interest: The Nernst lamp, as regards its durability and the life of 
the burners, has been farther improved, and is showing good resulta, 
particularly on the higher volt circuits so general now on modern 
installations. А new type of d for 250 candles, also a candle lamp, 
and lamps suitable for searchlights have been placed on the market. 
Up to now spproximately 2,000,000 of lamps and burners have been 
sent out, and the demand is increasing.” Oontinuing, the Chairman 
said there was no doubt that the lamp did consume about half the 
current required by carbon lamps for the production of an equivalent 
amount of light. On the other hand, it was а more delicate piece of 
apparatus than the ordinary lamp, and hence required very skilful 
handling. For these reasons he thought they ought to appreciste the 
fact that the original hopes formed at the time the invention was 
made—namely, that 1t would create а complete revolution in the 
industry—would not be realised by the Jamp in its present form. It, 
however, fulfilled a most useful purpose, and he had little doubt that the 
sale would increase, especially in quarters where the generating stations 
had been well designed and the staff were Donee of good electrical 
knowledge. In view of the above, they were again brought face to 
face with the difficult problem of the value at which the patents stood 
n the books. A provisional suggestion had been made that the capital 
be reduced to £100,000 ; and although a circular was sent out on the 
basis of a reduction to £50,000 to meet the views of an important 
section, it remained for the shareholders, with the knowledge now 
before them, to decide which alternative they preferred. The result of 
it he circular sent out showed that only the holders of some 10,000 
shares out of 520,000 were opposed to the scheme. On the other hand, 
a considerable number, as might have been expected, did not reply, 
and it was, therefore, impossible to say whether they could go to the 
courts as в united body with а request that they would grant the 
reduction they desired. Another course оре to them was liquidation 
and reconstruction, which could be carried by a three-fourths majority ; 
but if they could only agree, they should hope by the first process to 
effect their purpose by the expenditure of a few hundred pounds, 
whereas the second oourse would involve more than this sum in 
stamp duties and registration fees alone, On one point, however, 
there seemed to be no doubt — namely, that the directors would 
not, under existing circumstances, be justified in dividing any 


Коз made until the losses of the past had been met. These 
osses, with the depreciation which would have to be faced, would 
mean that the shareholders would all have to wait some years 
before they oould hope to receive any return on their money, if they 
decided to leave things as they were. Although, therefore, the 
directors did not feel that they should do more than advise the share- 
holders in this matter to the best of their ability, and subsequently to 
spare no efforts to carry their wishes into effect, he must say that, 
personally, he should like tb see the Oompany put on a proper 
commercial footing without further delay. 

Mr. J. G Dalzell seconded the motion, which was adopted. 

Mr. Langham Reed then moved: That the shareholders of this 
Company desire that the capital of the Doe pany should be reduced to 
£1 000, in ordinary shares of £1 each, all one class ; that the pre- 
ference shareholders shall receive, as nearly as may be, £75,000 and 
the ordinary shareholders £25,000, and that the directors be requested 
to take such steps as they may be advised are necessary for the 
reduction of the capital of the Company on the basis of this 
resolution.” 

Sir Henry Mance seconded the motion, which was ultimately 
agreed to, with two dissentients. ' 


INDIARUBBER, GUTTA PERCHA, AND TELEGRAPH 


WORKS. 


Presiding at the ordinary general meeting of this Oompany on 
Tuesday, Major Leonard Darwin said they were not at the present 
moment engaged in Any ток of great importance, and he could not 
prophesy what might be in store for them during the coming year, 

ince the ordinary general meeting, held about a year ago, legal 
sanction had been received to the amendment of the Company’s 
memorandum of association, and the Board had under preparation a 
new set of articles of association, which would be more in accordance 
with existing wants and practice. The ah articles of the Company 
were about 40 years old, and they had been altered from time to time 
in such a way that reference to them in their present state was very 
troublesome, and misunderstandings and mistakes were liable to occur. 
Their solicitors had prepared the drafts. The directors thought that 
the shareholders were to be congratulated on the resulta of the past 
year's working, as, while paying the usual dividend of 10 per cent. 
for the year, the Board had written off buildings, machinery, and ships 
246,186, or about £26,000 in excees of the usual annual depreciation. 
The general business had fallen off in bulk when compared with 
that of the pe year, and competition had been keen. In one 
line, which was not an inconsiderable one, bed had been beaten by 
German mannfacturers, who, the Board believed, were selling, under 
the cartel system in vogue epe them, about 18 per cent. cheaper te 
English consumers than they sold to the German trade. The directors 
hoped to recover this line by new methods of manufacture, while 
maintaining a good quality of production, as they did in this per- 
ticular article on a previous occasion. The laying of the San Francisoo- 
Honolulu cable was successfally accomplish ortly after the Board 
met the shareholders a year ago, and it had since continued to give 
every satisfaction to the Commercial Pacific Oable Oompany. The 
works at Silvertown and Persan were in an efficient state, but it 
would be necessary to make some further additions to the plant if, as 
the directors anticipated, the new motor tyre referred to in their report 
met with the approval of the motoring public. The chairman of the 
Company, Mr. Henry Marsham, was absent on a tour in Japan, and 
would doubtless make their name and the nature of their manufactures 
known to many in the districts he would visit. He concluded by 
moving the adoption of the dg ru and accounts and the payment of a 
dividend of 153. a share, tax free. | 

Mr. George Henderson seconded the motion, which was adopted. 


ARON ELECTRICITY METER. 


The ordinary general meeting of the shareholders in this Company 
was held at Winchester House on the 10th inst, Mr. Н, Hirst 
presiding. | 

In moving the adoption of the report, the Chairman reminded 
the shareholders that there was a loss last year of £6,032, while 
£2,500 had to be paid out of capital towards sinking fund. This 
year, after a liberal writing off, they had made no loss, and had been 
able to provide practically the whole of the sinking funi out of the 
profite. The balance-sheet for the past year was a healthy one, com- 
paring it with that of 1902, in so far as there had been ample deprecia- 
tion, and the decrease in stock and sundry debtors of £9,370 was 
represented by about £10,000 additional hard cash. The results 
would have have been better but for three particular causes, which 
showed themselves in the shape of expenses against the year’s trading. 
Firat, the stagnation in business last year led the directors to make 
serious efforts to endeavour to apply some of the unused capital at 
their disposal for new enterprises, none of which, however, were 
sufficiently encouraging to warrant them in investing any of the 
Oompany's capital in them. The second cause was the continuance of 
experiments with а new meter and the taking out of patents for it. 
He explained to them last year that the larger quantity of very small 
meters required owing to the change of voltage in stations all the 
world over, had been a reason why the Oompany were kept out of -a 

t many stations, as their meter could not compete in price satis- 
actorily for the smallest sizes. Dr. Aron had succeeded in finishi 
what appeared to be an excellent little meter for alternating currents, 
and it would very shortly be on the market. He was satisfied with 
the technical success of the meter, while so far as he (the speaker) 
could judge as a manufacturer, he believed that the Company would be 
able to produco it sufficiently cheaply to compete. e third item 
which had worked against this year’s profit was the expenditure of 
several thousand pounds for the purpose of making good the meters in 
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this country which they roppus two or three years ago, and which 
developed faults in practical use. The Oompany had liquid assets 
amounting to £75,455, against which there were the debenture issue, 
£256,900, and creditors, £5,444, leaving a net balance of 215,111, 
without any valuation of land, freehold buildings, machinery, tools, 

res, patents, or goodwill and stock, the stock alone amounting to 
£37,560. On a recent visit with Mr. Blumlein to Germany, he convinced 
himself that the Company had an excellent property in Schweidnitz, 
and that it had considerably improved in value. They sanctioned an 
expenditure of £2,500 for an extension of works in which to manufac- 
ture the new small meter. As regarded the commercial outlook in 
Germany they had been eminently successful, especially during the 
latter half of last year. They supplied 150 stations in that country, 
and had анк their business with nearly all of them. The 
Physikalisch Technisch Reichanstalt had, on behalf of the German 
authorities, passed the Company's meter for both alternating and con- 
tinuous currente, In Austria and France they had held their own. In 
this country they were in rather a peculiar position. A few stations 
which had used their meters largely had again returned to them A 
great number of engineers, however, were so discouraged about 16 or 
18 months ago that they had not returned to them, although the 
meters were now giving moet satisfactory results. The Company would 
have more chance of regaining their support if they could supply both 
large and small meters, and the Board would make every effort to do 
this as soon as the small meter was on the market. An effort was now 
being made to bring more life into the American business. 

Sir James Pender seconded the motion, which was adopted. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS. 


The annual meeting of the shareholders in this Company was held 
in Manchester, Mr. T. J. Hutchinson presiding. 
The Chatrman said the directors were satisfied with the state of the 
7 Notwithstanding the bad weather of last season the 
tramways had done exceedingly well. It was hoped that next year 
they would be able to pay a dividend upon the ordinary shares. In 
reply to a shareholder, the Ohairman explained why nothing was set 
aside for depreciation of plant and шше! way. The undertaking 
had only finished ite eighth year. But the line was not worked 365 
days in the year; its season only lasted 120 or 130 days. In the 
whole eight years the trams had only run 960 days, or less than 
three years. Esch of thess days had not been above six hours 
in length on an average, and so it might be said that the 
permanent way and plant had only had two years’ real hard 
wear and tear. In mileage they got from each car only a sixth 
of a year’s work. Then considerable expense had been incurred from 
year to year in a and renewals, and the Company kept a small 
staff at work all through the year improving and repairing the plant. 
Moreover, at the end of 10 years from the start —or in two yeara from 
now—the Oompany could demand to have the whole undertaking 
purchased by the Marine Drive Company at cost price, or in the 
alternative further running powers over the Marine Drive for 21 years. 
The proper time for considering the depreciation question would be 
when the present lease from the Marine Drive Compsny had expired, 
and the Marine Drive Oompany had decided to give another lease 
rather than purchase the undertaking. A dividend of 7 per cent. on 
the preference shares. was declared. 


undertakin 


BRITISH ELECTRIC TRACTION. 


The interim report of the directors states that, having regard to the 
very unfavourable weather which has prevailed throughout the year, 
the traffic receipts of the various associated undertakings on the whole 
show satisfactory increases. During the present year over 60 route 
miles of new or reconstructed tramways or light railways have been 
opened for traffic by electrie traction on the overhead system. The 
policy of the directors for some time past has been to restrict as much 
as possible the farther capital commitmente of the Company on new 
schemes or extensions, and the attention of the management is now 
mainly concentrated upon increasing the revenue from the Oompany's 
present investments. No portion of the additional debenture capital 
authorised at the last general meeting has yet been issued. The 
Auckland Electric Tramways Company, Limited (New Zealand), 
in which the Company has an interest of nearly £300,000, has 
been successfully established. Some of the lines were opened 
for traffic at the end of last year, and others during the present 
year. The traffic receipts are satisfactory, and in excess of the 
estimates, and it is expected that a dividend will be paid on the 
ordinary shares of the Auckland MM for this, the first year of 
working by electric traction. The business of the Metropolitan Elec- 
tric Tramways, Limited, in which the Company holds shares to the 
amount of about 2219 000, and bas guaranteed to raise further capital 
to the extent of about £300,000, is also developing satisfactorily. That 
company will eventually operate in the important area north of 
London about 48 miles of light railways, under leases from the Oounty 
Councils of Middlesex and Hertford, in conjunction with its own Mi 
miles of tramways. It also holds about 70 per cent. of the capi 
of the North Metropolitan Tramways Company and all the issued 
share capital of the North Metropolitan Electric Power Supply 
Company, which latter company owns Acts of Parliament autho- 
rising the supply in perpetaity of electricity in bulk їп an area of 
about 325 square miles in Middlesex, Hertford, and Eesex. Oon- 
siderable p is being made by the County Oouncil of Middlesex 
and by the Metropolitan Company in the construction of lines and 
works, and it is ho that about 20 miles of lines will be opened 
for traffio by electricity оп the overhead systein early next summer. 
А ente are in progress for the consolidation of the Company's 
interests in the various associated companies in ingham and 
adjacent districts, now operating about 90 route miles f tramways and 


light railways. During the past session the- Company has obtained an 
Act of Parliament authorising the reconstruction for working by electric 
traction of the existing Brighton and Shoreham tramways and exten- 
sions of the lines to Worthing. The tenure of the greater part of the 
lines is for 42 years, and the Oompany has obtained a favourable pur- 
chase clause. The Oompany has also obtained an Act of Parliament: 
authorising the construction of further tramways in the neighbourhood 
of Огоудор, forming extensions of the existing Oroydon electric tram - 
ways, thus comple an important network of tramways of about. 
50 route miles. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING.. 


The ordinary meeting of the shareholders in this Company was held 
on Wednesday at Salisbury |House, London-wall, Lord Arthur Butler 


presiding 
The Chairman, in moving the adoption of the report, said that the 
past summer had been most disastrous as re receipts for an under 


taking such as theirs, which mainly чаре ed for its revenue on the 
influx of visitors to the Isle of Thanet during the summer and autumn 
months. Considering that the difference between the receipts in a fine 
and in a wet week during the season would ran into from £300 to 
, it was impossibke to show the returns they would like to unless 
there was favourable weather. The lighting receipts were, of course 
only in their infancy Mains were now being put down in the Margate 
area, where there was a vonsiderable demand for electric lighting, 
which should improve the Company's receipts materially next year. 
The accrued interest dus on Sept. 30 to debenture holders and prefer- 
ence shareholders had boen met. From the sum of £10,804 brought 
forward from last year’s revenue account, £1,853 had been 
deducted, the bulk of which consisted of compensation for injuries 
and legal chatges resulting from the unfortunate accident in August, 
1901. An amount of £3,403 had been carried to appropriation account 
to meet various chs leaving £5,047 to be carried forward. ‘Tie 
traffic receipts for the period under review were £35,465, i 
£955,088, being a decresse of £1,623 on the year. The number ef 
passengers carried, 4,406,821, showed a falling off of 165,575. It 
would be interesting to the shareholders to know that the med 
TRUE day's takings since the opening of the line was on August 
Holiday of this year, wher the amount was £452, and the lowest on 
record, £14. 6s. 1d., was on Dec. 5, 1902, when the line was prac- 


tically snowed up. 
Mr. A. Wright seoonded the motion, which was to. 
An extraordinary general meeting was afterwards held to consider s 


Bill which is being promoted in the next session of Parliament in the 
name of the Company. It was explained that the Bill, though in the 
Company's name, was being promoted at the risk and expense of the 
contractor, the objeot being to overcome a technical difficulty wath 
regard to the acquisition of certain land. The Bill was approved. 


BLACKPOOL, ST. ANNES, AND LYTHAM TRAMWAY 


The directors have issued their annual report, which states that the 
work of doubling the line and equipping it for the overhead traction 
system has been proceeded with. In the latter part of June the line 
‘was opened so far as it was then available, but with a supply of cars 
totally insufficient for the business offered. Still, the direotors report 
that the receipts have more than come up to their expectations, and 
the traffic done, they add, augurs well for the ſuture returns, 
The completion of the contract with the Blackpool Electric 
Tramways (South), Limited, had not taken place when the 
books of the Oompany were closed, so thst the items of capital 
end capital expenditure present a somewhat different aspect on 
the balance-sheet from what they will in the future. The cost of 
property is set down at £109,745. The purchase of the undertaking 
aud additions come to £122,679; and various additions, includin 
£3,742 for the cost of obtaining the Parliamentary Bill in 1900, an 
£2,578 for plant and machinery, make a total of £133,134. But 
against this are other items, including £21,971 put to the suspense 
account, which total £23,388. he suspense account main) 
consists of £14,519 loss on the sale of gas cars, £2,778 loss in 
realising on the plant and machinery, £1,700 loss on the 
damage to the depót by the storm, and £2,013 for preliminary 
expenses. Stock is valued at £836, and £2,565 stands for the parlia- 
mentary deposit on the new Bill. Money owing to the Company 
amounts to £1,390, and there is £7,110 with the baak and in hand. 
The traffic receipts show the good return of £15,586, whilst advertise- 
ments and other receipts brought in £144. The working expenses 
took £7,514, and salaries, etc., £1,020. А balance of £5,196 ia left, 
and with other items it is raised to £5,936. Interest on debentures 
claims 95,559, and law coste £359, so that £2,017 is actually left for 
balance, and this, the directors recommend, should be carried forward. 
There is £4,800 due for arrears on dividend, and other claims against 
the Company amount to £241. 


ARC LAMPS. 


The report of the directors for the year ended July 32 last, 
poole at the meeting on the 17th inst., stated that the gross profi 
or the period was £5,835, as compared with £3,989 for the year to 
July 31, 1902. After payment of all expenses of management, and 
after substantially depreoiating and plant, the surplus waa 
£2,629, Mr. Davy had, as the result of extensive experiments, made 
important discoveries, and again added to the patents held by the com- 
peny, but mention need only be made of the 1904 t of lamp, which was 
now being placed on the market. For the third time in the history of 
the company it had become n to extend the works, and negotia - 
tions were proceeding for the acquisition of the additional premises, In 

Магоһ last the Jandus Arc Lamp and Electric Light Oompany, Limited 
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issued а writ against this Company, alleging infringement of certain 
letters patent owned by them, and а statement of claim was duly 
delivered in June. After deferring the trial of their action as long as 
they possibly could, the plaintiffs applied for leave to still further 
postpone for the purpose of amending their patents, and permission 
was granted on Nov. 18 by the judge on certain terms, one being to 
the effect that all amendments to the specifications (which can only be 
made by way of disclaimer) be made within four months. The 
directors declared an interim dividend st the rate of 5 per cent. per 
annum for the first half of the year to July 51, 1903, and the share- 
holders were asked to sanction a distribution at the rate of 7 per cent. 
per annum for the second half of the year. 


NEW: COMPANIES REGISTERED. 


- Etheridge Railway Company, Limited.—Ospital, £30,003. 
Object: to acquire conoessions, rights, and privileges for the con- 
struction of railways and tramways in Queensland, or in any other pert 
of the world, etc. . 

Paine, Mainwaring, and Lephard, Limited. — Capital, £15,000. 
Object : to carry on the business of machinists, mechanical and elec- 
trical engineers, motor and cycle manufacturers, etc. Registered office : 
Broadwater-street, Broadwater, Worthing. 

Britannia Engineering Co., Limited. — Capital, £40,000.. 
Object: to acquire and carry ол the business of general engineers, 
engineers' and machine tool manufacturers, ete., heretofore carried on 
by T. M. Bear and J. Blomfield, as the Britannia Company, at the 
Britannia Works, Colchester, etc. Registered office: Britannia Works, 
Magdalen-street, Colchester. 


Goodfellow Engineering Co, Limited. — Capital, £20,000. 

Object: to carry on the business of iron, steel, and metal manufac- 
turers, merchants, and agents, machine and tool makers, ironfounders, 
eogineers, machinists, millwrights, boiler makers, contractors for 
refrigerating plant and mill gearing and for fitting up mills, collieries, 
pumping and electrical stations, tramways, etc. Registered office : 
12, Exchange-street, Manchester. 
Durham and District Electric Tractien Co, Limited.— 
Oapital, £30,000. Object: to carry on the business of carriers of 
passengers and goods, electrical and general engineers, electricians, 
contractors, wharfingers, agents, manufacturers of and dealers in rail- 
way, tramway, electric, and other apparatus, ete. Rogistered office: 
Donington House, Norfolk.street, W. O. 

Synohronised Electric Clock Company. — Capital, £2,500. 

Object: to acquire the following provisional specifications for 

atents—namely: No. 18,309, dated Aug. 25, 1903, of W. W. G. 

ebb, J. Hall, aud J. F. A. Chandler relating to improvements in 
clocks ; No. 22,858, dated Oct. 22, 1903, of F. A. Ohandler and В. 
Bonnisken for improvements in electrically-synchronised clocks and 
the like; and No. 24,684, dated Nov. 16, 1903. "TE 


Kroeger Light Cure and Electric Therapeutic Institutes, 
Limited.—Oapital, £15,000. Object: to acquire and carry on the 
businesses heretofore carried on by M. Kroeger at 67, Elizabeth-street, 
Eaton-square, S. W., and 11, Grand-parade, Eastbourne, by the said 
M. Kroeger and Mrs. I. Maxwell at 12, ec W., and 
by the said M. Kroeger, A. L. Smith, and Miss E. W. Smith at 

ansion House-chambers, 11, Queen Victoria-street, E.O., under the 
style of Kroeger's Light Cure Institutes. 


APPOINTMENTS VACANT. 


5 and Eleotrical Engineer, Boston. Salary, 2300. 
ec. 18. 

Wiremen, and Armature Winders. Apply, Harland and Wolff, 
Belfast. Sec advertisement. | 

Head Draughtsman. Apply toJ. Н. Holmes and Co., Newcastle- 
on-Tyne. See advertisement. 

Wireman, at the Goldsmiths’ Institute, New Cross, to conduct 
classes in electric wiring, See.advertisement in last issue. 

Resident Electrical Engineer, Leicester Tramways. Salary, 


£2650, rising by £25 a year to £350. Applications hy Jau. 1, 1904. 
See advertisement. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


Paris. — The Post and Telegraph Department, 103, Rue de Grenelle, 
require tenders for 24 lots of accessories by Dec. 29. 

Rome,—The Admiralty require tenders for electric lampe, esti- 
mated at £6,000, by Jan. 25. Foreign competitors are invited. 

Madrid.—The Public Works Department require tenders for 
installation and working of electrio tramways from Mondariz to 
Porrino by Feb. 12, 1904. 

Barcelona. —The Harbour Works Commissioners require tenders for 
installation of electric Jight and power by Feb. 15. Particulars may be 
obtained from the Commissioners. 

Pontypridd.—The Urban District Council invite tenders for free 
wiring, and for Sestion O, the supply of tramcars. Tenders by 24th 
inst. See advertisement in former issue. 

Whitby.— Tenders are invited for fitting-up the Whitby Temperance 
Hall with electric light. Specifications from Mr. A. Palframan, Lees- 
holme, Bagdale, Whitby. Tenders by 19th inst. 


Govan.—The Corporation invite tenders for the supply, delivery, 
aud erection of coal bunkers, conveyor, and electric capstan. Tenders 
by 28th inst. See advertisement in former issue. 


North Shields.—Tenders are invited for installation of electric 
light at the Tynemouth Victoria Jubilee Infirmary. Particulars from 
т. John W. Meadows, 43, Howard-street, North Shields. 


Peteringa (Croatia)—The Municipality require tenders for 
installation and working of electric lighting ; 6 to 8 arc and 160 to 
180 incandesvent lamps are required for the street-lighting. 


Blackpool —The Tramways Committee invite tenders for laying 
about 1,650 yards of double-line tramway. епо etc., from 
Mr. John S. Brodie, Town Hall, Blackpool. "Tenders by 29th inst. 


Greenwich.—The London County Oouncil invite tendera for six 
electrically-driven three-throw boiler feed pumps. Specifications, 
etc., at the County Hall, Spring-gardens, S. W. ‘Tenders by Jau. 19. 


Plasencia.—The Municipality require tenders for electric lighting 
of the town for 12 years by 26th inst. Particulars from the above 
authority, Casas Consistoriales, Plasencia, Province of Oarceres, Spain. 


London, E.C.—The East Indian Railway Company invite tenders 
for the supply and delivery of electric plant for a lighting installation, 
Specifications from Company's Offices. Tenders by 12 noon on 23rd 
inst. 

Irvine (Sootland).— The Corporation invite tenders for providing, 
erecting, and laying down the whole plant and жапе necessary for 
стан light installation. Particulars from Мт, Jas. Dickie, town 
clerk. 


Canterbury.—Tonders are invited for wiring the Kent and Canter- 
bury Hospital for electric lighting, and other works in connection 
therewith. Specifications from Mr. W. J. Jennings, 4, Bt. Margaret’s- 
street, Canterbury. | 


Haokney.—The Oouncil invite tenders for feeding and distributing 


mains, Specifications from Mr. Robert Hammond, M. I. O. E,, 64, 
Victoria-street, Westminster, S. W. Tenders by Jan. 4, 1904. See 
advertisement in last issue. 


Paris.—The Post and Telegraph Department require tenders for 
80,000 km. bronze wire, 1,081,000 km. copper wire, 105,000 porcelain 
insulatore, 250,000 km. galvanised iron wire, by Dec. 28. Particulars, 
103, Rue de Grenelle, Paris. 


Camberwell.—The Borough Oouneil invite tenders for the main- 
tenance of electric bells and private telephones. Forms of tender from 
Mr. W. Oxtoby, borough engineer, Town Hall, Camberwell, S.E. 
Tenders by 5.50 p.m. on Jan. 18, 


Sydney (N. 8s. W.). Tenders are asked for the supply of contiauous 
and alternating current metere. Specifications, conditions, and forms 
of tender are obtainible from Messrs. Preece and Cardew, 8, Queen 
Anne's-gate, S. W. Tenders by Jan. 12. 


Christchurch (New Zealand).— Tenders are invited for the com- 
plete installation of electrical tramways, other than buildings. Speci- 
fications, etc., may be obtained from the Agent-General for New 
Zealand, Victoria-street, S.W. Tenders by March 17. See advertise- 
ment. 


Wallasey.—The Urban District Council invite tendera for the 
supply and delivery of about 7,100 yards corcentric armoured cables, 
together with joint boxes and seotion boxes, Specifications from Mr. 
J <A. Crowther, Electric Supply Works, Sea View-road, Liscard. 
Tenders by Jan. 16. 


Culiacan (Mexioo).—Tenders are invited for lighting the town by 
electricity: 60 arc lamps of 1,200 c.p. and 110 incandescents of 50, 30, 
and 16 с.р. will he required. Propositions will be received by letter 
unti; Lec. 3] in the Secretaria del Ayuntamiento, Ouliacan, where 
further infcrmaticr may be obtained. 


Long Eaton.—The Urban District Oouncil invite tenders for 
engine, dynamo (250-kw. set), and accessories, one Lancashire boiler, 
overhead hand travelling crane, economiser, for the electricity works. 
Specifications from Mr. Frank Worrall, A. M. I. O. E., Electricity Supply 
Works, Long Eston. Tenders by Jan. 1. 


Enniscorthy (Ireland).—The District Lunatic Asylum Com- 
mittee invite tenders tor the following works: generator and motor- 
generator converter; motor and motor pumps; accumulators; main 
switchboards ; overhead conductors and telephone ; gearing and shaft- 
ing; wiring asylum. Specifications, etc., at the Asylum Office. 
Tenders by Jan. 20. 

Sydney (New South Wales).—Tenders will be received at the 
office of the Deputy Postmaster-General, Sydney, New South Wales, 
up to 2.30 p.m. on Dec. 30, for the supply and delivery at the depart- 
mental stores, Sydney, of telegraph, telephone, and 'electrio light 
material. Specifications, etc., may be seen and tender forms obtained 
at the General Post Offices, Sydney, Melbourne, Brisbane, Adelaide, 
Hobart, and Perth. 

Harrismith (South Africa). —The Town Council invite tenders for 
high - tension concentric feeder cable, low- tension triple -concentric 
distributor cable, low-tension service and street-lighting cables, joint- 
boxes, service boxes, and other accessories, and the supply of five 
30-kw. transformers, four transformer pillars, high and low tension 
switchgear, eto. Specifications from Messrs. Mordey and Dawbarn, 
82, Victoria-street, Westminster Tenders by Jan. 18, 


Erith.—The Urban District Council invite tenders for the suppl 
and erection of two Lancashire boilers, with fittings, brickwor 
settinga, and steam feed pump; steam, exbaust, .feed, air and 
circulating, blow-off, and drain pipes ; surface condenser, with віват. 
driven air and circulating pumps ; three-phase alternator and direct- 
coupled high-speed e steam - engine of 500 kw. сара i 
extensions to main switchboard and cable connections. Tendors by 
Jan 18. See advertisement. ' 


THE ELECTRICAL ENGINEER, DECEMBER 18, 1909. 941 


RESULTS OF TENDERS. 


Gravesend.—The Town Council have accepted Messrs. Balfour and 
Sons’ tender for tanks, at £178. | 
. Cardiff.—The Tramways Committee have accepted the tender of 
the British Westinghouse Company for supplying 15 combination cars 

at a cost of £601. 10s. per car. 

Radcliffe (Lanes.)—The Urban District Council have accepted 
the tender of W. Metcalf, Limited, Church, Lancashire, for the supply 
of the pitch and oil required in the construction of the tramways. 


Yarmouth.—The tender of the British Electric Transformer Com- 
pany for additional transformers, at £240, has been accepted, and 
that of Mr. McNaughton, for carbons, at £3. 18s. 9d. per 1,000 
pairs. 

Portsmouth. — The Telephone Oommittce have received three 
tenders for the switchboard extension at the central exchange, and 
recommend the acceptance of that of the International Electric Com- 
pany, London, the amount being £645. | 


Johannesburg (8.A.). —The tender of Bolckow, Vaughan, and Co., 
Limited, Middlesbrough, has been accepted for tramway rails, fish- 
plates, and flange rails required by the Corporation. The total quantity 
required is about 7,000 tons, and the value of the order is over 240, 000. 
The order for the points and crossings has been secured by Hadfield's 
Steelfoundry Company, Limited, Sheffield. 

Maidstone.—The Corporation have received the following tenders 
for the construction and equipment of light railways : 

British Westinghouse Company, Limited, Manchester... £25,052 5 10 
Brush Electrical Engineering Oompany, Limited, 

Belyxederes rolddddddd 21.759 11 5 
W. Griffiths and Oo., Biahopgate-street Without 21,654 11 11 
British Electric Equipment Oompany, Queen Victoria- 


066006 


CPF. -d ͥ dd АЕО РЕА 21,552 8 9 
Blackwell and Oo., Limited, 59, City- road. EO. ...... 20,079 3 3 
J. G. White and Oo., Limited, Oollege-hill, Cannon- 

OUT ааа 19,016 1 4 
Disk, Kerr, and Co , Limited, Abcburch-yard, Oannon- 

ОТБ. а r mt my 8 18,871 3 11 


* Accepted subject to confirmation by Council and Board of Trade. 


BUSINESS NOTES. 


TRACTION, 


Walsall.—Dec. 51 has been fixed for the opening of the Walsall 
tramways. | 

Leith.—The Town Council have approved the petition for a tramway 
provisional order. 

Portsmouth.—The Town Council have decided to try the use of 
covers on the cars. 

Cheltenham.—The Tramways Committee have agreed to the pro- 
posed double line in High-street. 

Newocastle.—The Corporation are going to proceed with the tramway 
extension from Scotawood to Blaydon. 

Ardsley.—The proposed extension of the tramways to East Ardsley 
has been approved by the District Council. 

Maidstone.—An exteusion of time is being applied for by the 
Maidstone and Faversham Light Railway Oompany. 

Hull.—The Works Committee have given an order for 15 patent 
Kennington collspeible car covers for the eleotric tramcars at £80 
each. 


Mandalay.—Jwian Engineeri states that the Mandalay tramway 
will be running by April. The mansger is expected to arrive this 
month. 

Exeter.—An arbitration has been held to determine the price to 
be paid by the Corporation for the compulsory purchase of the 
tramway undertaking. 

Warwiok.—The Town Council have approved the plans of the 
proposed tramways. Wood paving is to be laid along the whole line, 
except at certain specified places. 

Hove.—The Town Council have decided to have the existing tram- 
way within the borough valued in the event of their deciding to 
purchase within the next seven years. 

The Lake District.—Two companies are being formed to run a 
service of motorcars between Windermere Station, on the London and 
North-Western system, and Keswick and other places in the Lake 
District. 

Electro-Pneumatic Signalling. — The North-Eastern Railway 
Compeny have introduced a large installation of electro-pneumatio 
signalling on their Sunderland and North Shields line at Harton 
Colliery. 

South Bank —A special meeting of the Urban District Council is 
to be held to consider the intended application of the Imperial 
Tramways Company for powers for a tramway extension to South Bank 
and Eston. 

Pemberton.—The new engines which have been installed at the 
tramway power house will be formally started early next month. 
'The committee are considering the mode of reconstructing the 
Ormskirk-road route. 

Blaydon.—4A deputation from the Newcastle Corporation attended 
the last meeting of the District Council and explained the tramway 
proposals of the former in that district. The local Oouncil are 
supporting the scheme, 


Beckenham,—The British Electric Traction Company have informed 
the District Council that under no circumstances " would they be pre- 
to entertain the proposal for the conduit system in connection 
with the projected tramways. | 
Paisley.—Mr. H. F. Parshall, engineer for the Paisley District 
Tramways Company, has forwarded to the District Committee of the 
County Oouncil plans showing the general arrangement of the proposed 
tramways and overhead construction. 


Ipswich.—A trial trip over the Spring-road and Derby-road section 
of the tramways took place on Tuesday. The Board of Trade inspec- 
tion of the whole of the lines not previously examined by the inspectors 
will probably take place on the 24rd inst. 


Poplar.—The General Purposes Oommittee of the Borough Oouncil 
have approved the plans for the London County. Council electric 
tramways to be constructed along East India Dock-road, and the 
proposed extension to the Iron Bridge. The condnit system is to be 
adopted. 

‘Lambeth.—Thé Borough Council have declined to agree to con- 
tribute more than £20,000 towards the cost of the street widenings in 
connection with the tramway reconstruction. This is only one-sixth 
of the total amount, whereas the County Oouncil require & one-third 
contribution. 

South Shields.—The scheme for electric tramways has so far 
advanced that the Tramways Committee will recommend to the next 
meeting of the Town Council that tenders be invited, to include offers 
for the leasing, as well as for the construction and electrical equipment 
of the tramways. 

Llanelly.—At a meeting of the Urban District Council on Monday 
the proposal to promote a Bill in Parliament for the specific perform- 
ance of the agreement between the Council and the British Insulated 
Wire Oompany failed to get the required support, and the application 
will have to be dropped. 

Glasgow. —Tho Glasgow Chamber of Commerce have passed a 
resolution deciding to petition the Corporation in favour of with. 
drawing the present proposed provisional order in so far as the 
extension of the present tramway system is concerned until the rate- 
payers have had reasonable time to consider the Dill. 


Everton. —The i Committee of the Liverpool Oorporation 
have postponed for a month tho consideration of the general manager's 
report on the Everton tramways. They have had under discussion the 
report of the general manager as to the results of working the Everton 
experimental routes. The routes are to be discontinued. 


Wolverbampton.—<A long discussion took place at the last meeting 
of the Town Council on Monday with regard to the recent suspension 
of the service on а section of the пен Hampton toad route. It was 
explained that the committee decided on this course from anxiety for 
the ratepayers' interest, and their action was ultimately approved. 


Southwark.—The County Oouncil have informed the Borough 
Oouncil that all that is possible will be done to relieve the 
inconvenience caused to the public by the electrification of the 
tramways in the district. Some of the traffic will be diverted to 
оо streets, whilst the whole work will be completed as rapidly 
as possible. 

Tabe Breakdown.—On Wednesday morning, at five minutes to 
nine, а train on the Central London Railway, bound Citywards, broke 
down near the Marble Arch, owing, it is stated, to some slight defect 
in the motor equipment. Ав quickly as possible the train was shunted 
to a siding, and the passengers transferred to another train. There 
was very little delay. 

Chester.—The Tramways Committee have resolved : That it be 
recommended to the Council that the committee be authorised to 
advertise for tenders апа enter into а contract for the privilege of 
advertising on the tramcars for three, five, and seven усега respec- 
tively, the advertisements to be placed on outside boards and the. 
ventilator windows only.” 

Hammersmith.—At the last meeting of the Borough Council, 
Mr. Collins, L. O. C., said the London County Council were short of 
money, and it rested with that Council to find the money for the 

roposed tramway from Hammersmith to Harrow-road, or he was 
afraid it would be deferred for а considerable time. It was decided 
to leave the matter in the hands of the Special Purposes Committee. 


Cape Eleotric Tramways.—The directors of the Cape Electric 
Tramways, Limited, have declared an interim dividend of 5 per cent., 
payable to shareholders registered on the 24th inst., and to holders of 
coupon No. 16 attached to share warrants to bearer. The transfer 
register will be closed from Deo. 24 to 31 inclusive. The dividend 
will be payable after the receipt of transfer returns from South Africa. 


Barrow.—Good progress has been made in electrifying the tram- 
ways, and it is expected the first run by the new electric cars will be 
made before the end of the present month. The suggestion that the 
Dalton Council should approach the British Electric Traction Company 
with a view to obtaining an extension of the cram service as far as 
Den has met with great favour among the residents of Barrow and 

alton. 

Argentine.—The City of Buenos Ayres Tramways Company, 
Limited, states that negotiations have been opened with a view to the 
transfer of the company’s undertakivg to the Anglo-Argentine Tram- 
ways Company, Limited. The Board favourably regards these pro- 
posale, and as soon as а provisional agreement has been concluded an 
extraordinary general meeting of the shareholders will be called for 
its consideration. 

Sheffield.—Satisfactory progress is being made with the extensions 
of the tramcar sheds at Queen’s-road, Sheffield. The cost will amount 
to about £20,000, and the work is being carried out by Messrs. T. Roper 
and Sons, under the supervision of the city surveyor. The new sheds 
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will be ready for еы ye in the spring of next year. The tramwa 
department have now 215 cars running, but this number will probably 
goon be in я 

Bradford.—Major Pringle has шере the new tramway laid by 
the Corporation in Ohurch- which is the steepest ient in the 
city—namely, 1 in 9—and serves two termini. Major 
himself satisfied with both sections, and sanctioned a speed 
miles per hour on the Ohuroh-bank 
running to Undercliffe, via Ohurch- 
certificate is received. 

Derbyshire Light Railways.—The Light Railway Commissioners 
‘have granted the draft order relating to the pro electric railway 
in Derbyshire from Hope to Bradwell and Castleton. The line is to 
be connected with the Dore and Chinley Railway, a short distance 
from Hope Station, and the terminal station will be at Oastleton. The 
power station will be near Greyditch. The total estimated cost of the 
new line is a little under £40,000. 

Islington.—A communication received from the Board of Trade 
with reference to the London Oounty Oouncil’s application to lay a 
tramway in Rosebery-avenue, St. John-street, and St. John.street. 
road, was referred to the Works Committee, with power to act. At 
the last meeting of the Borough Council the Council decided any other 
than the conduit system for the tramways proposed to be laid down in 
Islington would be '' detrimental to the best interests of the borough." 


Ayr.—Colonel Yorke has inspected the Corporation electric tramway 
system with а view to increasing the s over the whole route. 

olonel Yorke was satisfied that an increase of was justifiable. 
The total length of the system is over 54 miles, and with the exception 
of half a mile from the north end of the new bridge along High-street 
and Alloway-street to the Burns Station, the speed is to be inoreased 
from 10 to 12 miles, which will greatly facilitate the efficiency of the 
servioe. 

Yarmouth.—4Aoting on a hint from the Board of Trade, the Tram- 
ways Committee have passed a resolution the effect of which is that on 
occasions of exceptional traffic or inclement weather conductors may 
admit seven persons into the interior of a car when the maximum 
seating accommodation is already occupied. A hitch has occurred in 
the negotiations for the purchase of the Gorleston and Southtown 
тшу and the Corporation have decided to take no farther action 
in the matter. 


Plymouth.—The Borough Oouncil at their last meeting decided 
that an application be made to the Board of Trade for & provisional 
order to authorise the Council to construct four additional tramlines 
in the borough. Three of the pro new tramways are short 
lengths in connection with the Old Town-street and Tavistock-road 
improvemente already approves by the Council. The net incroase 
of receipte for the past five weeks over the corresponding five weeks 
in 1902 was £283. 

Manchester.—The Watch Oommittee have decided to rescind 
their resolution of December last year in favour of allowing an excess 
number of passengers in the electric cars during rush hours in wet 
weather, and in future the practice will be discontinued. The Tram- 
ways Committee have under consideration the purohase of 100 large 
cars, Designs have already been submitted to the committee, and it 
is hoped that when пет are put in service the present congestion on 
several of the routes will be much relieved. 


Cardiff.—The Tramways Committee's proposals for revised fares 
to come into force on Jan 1, have been referred back for further 
consideration. It was decided at a meeting of the Tramways Oom- 
mittee on Tuesday to extend the tramways from Castle-road to Crwys- 
roid, over the Rhymney Railway bridge, and from the latter place to 
Talygarn-street, at а cost, including car and electrical equipment, of 
£12,218, and farther, from the present Cowbridge-road terminus to 
west of Victoria Park, Canton, at an expenditure of £5,455. 


Spen Valley.—A sub-committee of the Oleckheaton District 
Council have had an interview with Mr. E. A. Paris, local manager of 
the British Electric Traction Company, with reference to the reported 
intention of the company to postpone indefinitely the construction of 
the Hartshead Moor section of their scheme. It is stated that Mr. 
Paris holds out no hope of the whole undertaking being proceeded 
with yet, but that the present intention is to construct a line along 
Westgate, Oleckheaton, as far as the Punch Bowl Hotel, in the coming 
spring. 

Reading.—Last week the tramway employés of the Oorporation 
had a social gathering and entertainment in the clubroom of the tram- 
way depót ia Mill-lane. А social and athletic club has been started for 
the men, thanke to the consideration of the manager (Mr. W. Binns) 
and the help of many members of the Town Oouncil and others, and it 
wás under the auspices of this club that the entertainment was held. 
Both the tramways manager and the assistant electrical engineer 
(Mr. A. Shearer) were present, and great interest was shown in the 
proceedings. 

Aston.—The reconstruction of the tramway route is, so far as the 
portion in the city of Birmingham is concerned, expected to be com- 
pleted by the last day of the present year, when the lease expires, and 
the line will be worked by the Oorporation. In Aston Manor, how- 
ever, the work of transformation is not so well advanced, and probably 
an additional month will elapse before the British Eleotric Traction 
Company, to whom the Aston authorities have leased their interests, 
will [^ able to join with the Corporation of Birmingham in a through 
service to the Lower Grounds and Whitton. 

Darwen.—At the monthly mene of the Town Council the Chair- 
man of the Tramways Oommittee said that in September last year the 
net loss on the main section of the tramways was £214. Oe. 104d., and 
this year at the end of September the net loss was £120. 158. djd., 
showing а net loss this year of £93. Ба. 6d. less than last year. On 
the Hoddleeden section at the end of the same month last year the 
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net loss was £118. 1s. 11d., and this year at the end of September 
it was £108. 18. Id., а sum which included £75 for 5 
showing that the section was £85 better than at the end of September 

t year. 

Dunedin (N.Z.).—Rapid progress is being made with Dunedin 
electric tramways. There is about 54 miles of single track of per- 
menent way constructed, and the work of construction in the North- 
East Valley is being pushed ahead, a start having been made at 
Normanby. The overhead construction is well in hand. In the power 
station the first unit is erected, and the second unit will shortly be on 
its foundations. The ‘‘ Rangatira” also brings the balance of the 
motor equipments for the cars. It ів expected to have steam on the 
first unit in about а fortnight or three weeks’ time.—New Zealand 
Mining Journal, Oct, 24. 

Lowestoft.—The general manager of the tramways reporta that the 
total receipts from July 22 to Nov. 24 amounted to £4,841. Os. Ad.; 
passengers carried, 1,058,842 ; total mileage run, 88,672 miles ; average 
receipts per day, £38. 83. 4d.; average receipts per car mile, 15:1 
The surveyor and general manager have been instructed to confer and 
prepare a plan for widening London-road and St. Peter’s-street, opposite 
the Triangle, and to submit the plan and estimates of the expense to 
the next meeting of the Tramways Committee. The new Willans 
engine is now running at the po station. The British Westing- 
house Company have agreed to deliver the new cars in February. 

Camberwell.— With respect to the proposed acquisition and elec- 
trification of the London southern tramways by the London County 
Council, the Borough Council have agreed to give their consent to the 
working of the lines by the overhead system, subject to the point of 
transfer from the underground conduit to the overhead system being 
at a point in Coldharbour-lane about midway between Valmar- 
and Crawford-street, and to the doubling of the existing lines where 
proposed by the London Oounty Council. The Council have also 
agreed to contribute one-third of the cost of the street widenings in the 
borough in connection with the proposed tramway from Lordship-lane 
to Forest Hill. ' 

South Lanos.—The South Lancashire Tramways Company are 
proceeding with the construction of several extensions of their existing 
tramways. It is intended in the first instance to begin the extension 
from Tyldesley to Worsley boundary at Boothstown, from Hindley, 
via Westhoughton, to the Bolton Oorporation boundary at Deane, and 
from the Leigh boundary to St. Mary's railway station, Lowton. These 
will be constructed immediately and will be followed by the equipment 
of the routes from Four Line Ends, Hulton, via Little Hulton and 
Walkden to Swinton, from Boothstown to Irlame-o’-th’-Height, and 
from Lowton to Newton-le-Willows, The extensions comprise about 
40 miles of tramways. 


Additional Trafic Returns.—Anglo-Argentine, £1,875 increase; 
Barcelona Ensanche y Gracia, £88 increase ; Barcelona, £48 increase ; 
Brisbane, £73 decrease (month of November, £10,544, increase £253) , 
British Columbia Electric (month of March), gross earnings £10,352, 
net income £2,659 ; Buenos Ayres and Belgrano Electric, £166 decrease 
(month of November, £14,142, increase £444) ; Calcutta, £261 
increase; Oape Town (month of November), receipts £16,786, expendi- 
ture £8 673; Isle of Thanet Electric, £10 increase ; Lisbon Electric 
(month of October), receipts 93,725 milreis, expenses 50,550 milreis ; 
Mexico Electric (month of November), receipts £47,550, expenses 
£21,600 ; Perth Electric, £249 increase; Port Elizabeth (month of 
November), receipts £4,073, expenditure £2,989. 

Huddersfield.—At Wednesday's meeting of the Town Council a 
long discussion ensued upon a proposal of the Tramways Oommittee to 
rearrange the distances and fares for workmen. The facilities are to be 
increased by allowing workmen to return at any hour between 5.50 p.m. 
and 7.30 p.m. st the top of any car. On those routes where the 
ordinary fares are in excess of those authorised by Parliament for 
workmen, special cars will be run. The chairman of the committee 
said that their chief point had been to increase the revenue if possible, 
whilst giving every facility they could to workmen, and also to prevent 
those who were not workmen from taking advantage of the cheapbr 
rates. The tramway receipts were nearly double what they were three 
years ago, when the fares were double what they were now, and they 
were carrying 12,009,000 passengers a year, against 4,500,000. An 
amendment of Mr, Oxley, which was to be submitted, was, he said, 
based upon the Glasgow system of fares, which could not be made to 
apply to Huddersfield, with a mach smaller population, but a 
proportionately larger area. 


Birmingham. —It is officially announced that the Birmingham and 
Midland Tramways Oompany have entered into a provisional agree- 
ment with the British Electric Traction Company to acquire certain of 
that company in the following tramway companies in Birmingham and 
adjacent districts: the Dudley, Stourbridge, and District Electric 
Traction Company, the South Staffs Tramways (Lessee) Company, 
Wolverhampton District Electric Tramways Company, the City of 
Birmingham Tramways ies The effect of the proposals will be 
to give the Birmingham and Midland Company controlling interests 
in the various tramway and light railway companies in Birmingham 
and adjacent districts. These companies are at present operating an 
aggregate of 90 route miles of tramways and light railways, and have 
obtained powers for constracting 31 route miles of new tramways and 
light railways. The majority of these tramways and light railway: 
are already working by electric tráction on the overhead system. в 
directors firmly believe that this consolidation of interests will lead to 
increased efficiency and economy, while enabling greater facilities to 
be offered to the tiavelling public by interchange of cars and otherwise. 


Westinghouse Single-Phase System of Traction.—The Westing- 
house Company have furnished us with details regarding their new 
single-phase system of traction, which is said to be specially suitable 
for the electrification of main steam railways. The company, who 
have an experimental line at Pitteburg, claim to have guocess Пу over- 
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we pro to make temporary arrangements for the supply of power 
for working the lines. The cost which will be incurred for this purpose 
will probably not exceed £500, and will be charged to maintenance 
acoount. The electrical cars required for the working of the Streatham 
lines have been obtained under a contract entered into in pursuance of 
the resolution of the Oouncil of July 29, 1902, at a cost of £47,686, 
and these will be ready for use by the time the lines are reconstructed, 
We have forwarded to the Finance Committee an estimate for £90,000, 
the approximate cost, as stated above, of the excavation, platelayin 
eto., in connection with the reconstruction of the seven miles of single 
line above referred to; and we recommend that the estimate of 
£90,000 submitted by the Finance Committee be approved, and that 
expenditure on capital account of sums not exceeding that amount in 
all be authorised in connection with the reconstruction for the conduit 
syetem of electrical traction of the cable tramways between Kennington 
and Streatham.” | 


LIGHTING AND GENERAL. 


Kirkoaldy.—4A day rate of 1jd. per unit is to be charged for power 
consumers, 

Sale of Plant.—Particulars of the sale of a complete electrical 
plant appear in another column, 

Banbury.—The роо!) electric lighting of the municipal buildin 
is before the Town Ha Committee. "e KE d ES 

Leigh.—The Town Council have resolved to apply for sanction to 
borrow £8,280 for electricity works extensions, | 

Barnstaple.—The Electric Lighting Oommittee are seeking to raise 
£5,400 for the extension of mains in the outside area. 

Hampton.—The electrio light company have promised to supply 
electricity for the new isolation hospital next February. 

Middlesbrough.—Application is to be made for sanction to borrow 
£16,000 to cover the cost of the extension of plant and buildings. 
('Epsom.—An enquiry has been held into the Urban District Council's 
application for sanction to borrow £5,930 for electric supply purposes. 

Walton.—The Urban Distriot Oouncil have finally decided to 
apply for a provisional order for eleotrio lighting powers for their area. 
. Whitehaven.—The engineer is preparing a report for the next 
ситы upon the cost of laying public and private lighting mains to 

e 


come all difficulties ; and their system is now ripe for application on 
the most extensive scale. The primary advantages claimed for the 
single-phase over the direct-current system at present in vogue are 
that it costs less to instal and less to work, the amount of electrical 
energy required for a given service being considerably reduced. А 
high acceleration and retardation are possible, this being a sine qua non 
for short railways with many stations close together, and these are 
secured without the пр eamat jolting and jerking. The heaviest 
trains can be dealt with, and high speeds developed, so that the 
system is admirably fitted for the operation of main as well as of local 
lines. The public safety is enhanced by the simplification of the 
controlling gear, and the absence of electrolytic troubles removes many 
difficulties which beset the laying-out of direct-current lines. The special 
type of single-phase motor which has been devised is said to have many 
advantages over the direct-current series motor. Thus the efficiency is 
her at low speeds, the speed being regulated by varying the terminal 
voltage. The frequency employed is 25 cycles. The abolition of the rotary 
converter effects a great saving of power, and the complications and 
losses of the series - parallel system of control are entirely eliminated, 
the motors being connected permanently in series or in el, 
according to the working voltage used. In either case the voltage at 
the motors is lower than in direct-ourrent work, so that insulation 
difficulties are minimised, and the liability to burn out is almost 
ligible. Furthermore, as the motors are in a о circuit, of 
which the line is the primary, the chances of damage thereto from 
lightning are tly reduced. These motors and their controlling 
gear are Specially à adaptable to the multiple-unit system of control. 
London County Council.—At the usual weekly meeting of the 
London County Oouncil on Tueaday the Highways Oommittee presented 
another re with reference to the ио acquisition of the London 
Southern Tramways Company's undertaking. The Lambeth Borough 
Council have not yet agreed to make the one-third contribution towards 
the estimated cost of the necessary street widenings as required by the 
Oounty Council, and the committee stated that they sannot recom- 
mend the Council to шо the undertaking unless the Bcrough 
Oouncil will do this and also agree to the use of the overhead trolley 
system except on the lines in South Lambeth-road. On Dec 22 a 
special meeting of the County Oouncil will be held to decide the 
uestion of purchase one way or the other, and the Borough Council 
ve been Em till that date to make up their minds. The Camberwell 
Borough Oouncil have already given their consent to the use of the 
overhead system, and no street widenings will be required in that 
borough. e Council, on the recommendation of the committee, 
decided to pay a sum of £300 to Mr. Alfred Baker as an honorarium 
in respect of the services rendered by him subsequent to his relinquish- 
ment of the position of tramways шапаат on Oct. 1 last A new 
by-law has been adopted by the Council, on the көп of the 
Board of Trade, to the effect that the rate of speed to be observed for 
tramway traffic worked by animal or cable power shall in no case 
exceed nine miles an hour,” The Oouncil approved the Tramways and 
Improvement Bill for the construction of 16 new tramways and the 
extension and doubling of existing lines, including the Hampstead to 
Oxford-street, Westminster Bridge-road to the Strand via the Embank- 
ment, and the Marble Arch to Cricklewood lines Mr. Napier, the 
chairman of the committee, сш with the matter, reported that 
some slight friction had occurred with the St. Marylebone authorities 
in oonnéétion with the last-named line, but it was expected that it 
could be overcome. The full list of the proposed tramways was given 
іп а redeht issue of this journal. The following report relative to the 
reconstraction for electrical traction of the cable tramways from 
Kennington to Streatham was brought up by the Highways Com. 
mittee, and adjourned till next meeting: '' In the report presented by 
us on Nov. 24, 1903, with regard to the rebuilding, for the 
accommodation of electrical cara for use on the tramways between 
Kennington and Streatham, of the existing car-sheds at Streatham, 
we stated that we proposed to submit at an early date pro- 
for the reconstruction of these tramways (about seven. 
miles of single line) for electrical traction. It is of great 
EY that this work should be completed with as little 


Blaydon.—Arrangements have been made with the owners of 
енисе Oollieries for the provision and lighting of electric street 

mps, 

Penrith.—The Urban District Council have adopted an eleotricity 
рр scheme, as suggested by the engineers, at the estimated cost of 

Metropolitan Asylums Board.—The estimated cost of the gene- 
es plant and electric wiring for the Grove and Fountain Hospitals 

Elland.—The Water and Lighting Committee have decided to light 
Huddersfield-road from the Weeleyan chapel to the town hall with 
eleotricity. | 

Eastern Telegraph Co.—The direotors announce an interim 
dividend of 14 peret on the ordinary stock in respect of the quarter 
ended Bept. 30 last. 

Nantwich.—The Urban District Council are communicating with 
the Board of Trade with reference to the extension of the period for 
the electric lighting order. 

Comoert.— The employés of the Robertson Electric Lamp Works 
are holding a concert on Saturday, Dec. 19, at 7.50 p.m., in the dining 
hall at the works at Brook Green. 

Insulating Compound. —Messrs. Rowland Carr and Co. have again 
secured the annual contract for the supply of insulating compound fer 
the National Telephone Compeny. 

Trowbridge.—The Council have appointed Mr. George Pearson, 
solicitor, chairman of the Bristol Oorporation Electricity Committee, 
to report on the proposed electricity supply agreement. 

Devonport.—The output from the electricity works for private 
lighting for the quarter ended September last shows an increase of 
16,788 units over the corresponding quarter of last year. 

Bristol.— It has been decided by the Electrical Committee to extend 
the alternating-ourrent main to New Brislington. Short extensions of 
the main at Phippen-street, Malago Vale, and Queen-street have also 
been agreed to. 

Tiverton.—The Town Oouncil on Tuesday agreed to enter into 
a contract with Messrs. Suter and Оо, for the construction of the 
electric light works, and to apply for sanction to borrow £12,200 for 
the undertaking. 

Portsmouth.—A petition from inhabitants of Buckland and 
Kingston Ward, ash ing that aro lights should be substituted for what 
they called apologies of lamps in that district, has been referred to the 
Roads and Works Committee. 

Lowestoft.—The electrical engineer's last report states tbat nine 
new consumers, representing 743 8-с.р. lamps, were connected up 
duriug last monrh, making а total of 442 consumers, representing 
21,718 8-c. p. lamps now connected to the mains, 

Coventry.—The Oorporation propose spending £5,000 in purchasi 
additional motors to be let out p Be They also contemplate me 
expenditure of over £31,000 in carrying out extensions in the electricity 
works to enable them to cope with the increased business. 

Wandsworth.—The County of London and Brush Provincial 
Eleotrio Lighting Oompeny have informed the Borough Council that 
they would be in a position to deal with the question of a reduced. 
charga E electrio light when the figures for the current year were 
available, 


d as ible, owing to the inconvenience which results from 
d with the traffic on these lines, which are now worked by cable 
{та tida cin conjunction with the lines which are worked by electrical 
trastion.. An arrangement is now in force by which passengers on the 
Streatham lines who desire to travel to the various London termini 
have to change into the electrical cars at Kennington-gate, a course 
entailing grave inconvenience and discomfort, and, moreover, the 
receipts from the tramways are diminished owing to the absence of 
through aër services. We therefore suggest that the Council should 
at once approve the necessary expenditure for the reconstruction of the 
lines referred to, for the conduit system of electrical traction, and that 
the work should be put in hand early in 1904. The Board of Trade 
has approved of the system to be adopted for the reconstraction cf 
the lines. We propose that the work, when once commenced, should 
be carried through with as much expedition as is practicable, both in 
order to minimise the inconvenience caused to the residents along the 
route by the disturbance of the carriageway, and also to ensure, if 
Possible, that the lines shall be ready for electrical working before 
the heavy summer traffic commences. We have had before us a 
suggestion that the present conduit, slong which the cable 
ru might be utilised in connection with the reconstruction 
al the ways; but, after very careful consideration, we 
have come to the conclusion that this could not be done, the 
conduit being too small for the underground system of electrical 
traction. The approximate cost of the road work portion of the 
reconstruction of the lines, including platelaying, paving works, eto., 
is £90,000, and we have to ask the Oouncil to pass a vote for that 
amount. This sum does not include the cost of the rails, estimated 
at £17,500, which is provided for in the estimate of £90,000, approved 
on Nov. 17, 1903, for the purchase of rails for these and other lines, 
Pending the completion of the Greenwich electricity generating station, 
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Beverley.—The Corporation have instructed the town clerk to take 
the necessary steps for protecting the interests of the borough, after 
having received an intimation that the Lincolnshire and Yorkshire 
Electric Power Company intend to apply for powers to supply electricity 
in the borough.. 

Hamilton.—The Gilbert Are Lamp Oompany, Limited of Ohing- 
ford. have been asked to replace the existing street-lighting arc lamps 
in that town, as anticipated in our note on this subject on Nov. 27. 
The work has to be carried out very urgently, and is be completed in 
about four weeks. | 


Jarrow.—The Town Council have asked the County of Durham 
Electric Power Distribution Company if they will supply the electricity 
for the lighting of the town hall on a flat rate. We understand that 
this has been refused, and that the matter will be fully discussed at 
the next Oouncil meeting. 

Cheshire Electricity and Powor Gas Bill.—At a meeting of the 
Oheshire Non-County Boroughs Association on Monday, the following 
resolution was unanimously passed: That the various boroughs, 
members of this asscciation, be advised to combine to offer the strongest 
opposition to the Bill at every stage." 


Bangor.—The electrical engineer (Mr. Price White) in his report 
for the five weeks ended Nov. 28 states that, in comparison with the 
corresponding period last year, there had been an increase equivalent 
to 17:9 per cent. in the number of units of electricity sold. Up to 
Nov. 28 the works supplied current fur 8,563 lamps of 8 c.p. each. 


Erith.—The specification for the additional generating plaut to be 
installed at the electricity works is divided up into five contracts— 
namely: (1) 7,500]b. Lancashire boilers, mechanical stokers for the 
boilers, pumps, and all accessories; (2) pipe work; (5) condenser ; (4) 
steam alternator, with exciter ; (5) extensions of main switchboard. 


Swansea Telephones.—The Telephone Committee have decided 
to notify the National Telephone Company that it is the intention 
of the Council to demand iutercominunication as from Jan. 1 next. 
It is further proposed to ask the company to appoint representatives 
to confer with the Council with reference to the methods of inter- 
communication. 


King's Lynn.—The engineer's last report states that appliostions 
had been received for 114 additional lamps of 8 с.р, or equivalent, 
making a total of 17,067 from private consumers, and that five addi- 
tional consumers had been entered, making a total of 440 ; 21,518 units 
had been sold during the month to private consumers, as oompared 
with 14,938 for the eame period last year. 


East London end Lower Thames Power Bill —The object of 
this Bill is to incorporate à company which shall establish generating 
stations and supply electric energy or power in the whole of the 
eastern and south-eastern districts, including Hackney, Bethnal Green, 
Stepney, Poplar, Deptford, Greenwich, Bermondsey, West Ham, and 
all the urban districts of South-East Essex. 


Bridlington.—The Oorporation’s Bill was approved last week, 
and it was decided, on the recommendation of the Госа) Govern- 
ment Board, to alter the site of the proposed electric lighting 
generating station from the depót in the hands of the Council toa 
site on the recently acquired Elms Estate, adjoiniog the main 
thoroughfare, between the old town and the new. 


Bath.—On Nov. 25 it was reported to the Electric Lighting Oom- 
mittee that applications for new connections bad been received equal 
to 481 8-c.p. lamps, and at a subsequent meeting on Dec. 4 this 
number was augmented by applications for connections amounting to 
72 oy lampe. The maximum load occurred on Fridiy, Nov. 20, 
heing 793°4 kw. as against 727 kw. for the ccrresponding week last 
year. | 
Dover.—At the last Council meeting attention was called to the 
iaconvenience to business men caused by the breaking down of the 
telephone between Dover and Folkestone. For the last three days two 
miles of wire had been blown down. Considering the exposed nature 
uf the coast, it was considered the wires shouli be underground, and 
the Council will make a representation to that effect to the National 
Telephone Company. 


Camberwell.—It appeara that the Borough Council have no objec- 
tion to the proposed transference of the uudertaking of the Crystal 
Palace District Electric Lighting Company to the Blackheath and 
Greenwich Electric Light Company, Limited, or the alteration of the 
nyetem of supply, subject to the existing rights of the Borough Council 
10 purchase the undertaking under the Crystal Palace District Lighting 
Orders not being prejudiced in any way by such transference or altera- 
vion of system of supply. 

Gosport. — The Electricity Committee have informed the Board of 
Trade that the Provincial Tramway Company have entered into an 
Agreement with the Council to put into operation the provisions of the 
lighting order. Steps are being taken to establish a power station and 
tə lay the necessary mains for the purpose of supplying electric current 
for lighting purposes. Hope was expressed that the work would be 
finished in the winter of 1904. 

Glasgow.—The Electricity Committee of the Town Council in their 
last report recommend that the extension of the generating station at 
Port Dundas be proceeded with, and that а deputation be sent to 
Sunderland and other English towns to see turbine machinery in con- 
nection with the proposed extension of the plant. Mr. Chamen, the 
engineer, reports that the contemplated extensions will cost £135,000, 
which would be distributed over a period of three yeurs. Application 
is to be made to the Secretary for Scotland for sanction to borrow for 
capital pure in conection with the department а sum of £250,000, 
being the balance of the half million authorised by the provisionul 
order, 1901. 

olverhampton.—At the last Town Council meeting, Councillor 
Allen referred to the comparative cost between lighting the streets with 


electricity and gas. He said the question was rather difficult to 
answer, because they had no record of the exact number of gas lamps 
that were replaced by arc lamps. Approximately there were 150 gas 
lamps replaced by 51 arc lamps. Now 150 gis lampe at £2. 18s. ld. 
per lamp came to £435 per annum; 51 arc lamps at £22. 10s. per 
annum cost £1,150. Аз to candle-power, 150 gas lampe at 16 c.p. per 
lamp made a total cost of 2,250 c.p. ; 51 аго lamps at 1,000 c.p. per 
lamp totalled 51,000 c.p. Oost per candle-power per annum: gas, 
46 Ad.; аге, 5 Ad. 

New Issue.—Tho Harwich Electric Lighting and Tramways Com- 
pany, Limited, propose to acquire from the Harwich Corporation the 
right to supply electrical energy for public and private purposes. The 
Corporation sre willing to make such a transfer of their rivileges 
immediately the sanction of the Board of Trade can be ob ed, and 
a suitable site has been already purchased for the erection of a gene- 
rating station. The vendors to the company are the Electric Generat- 
ing Stations, Limited, who have obtained the provisional order. The 
total share capital consists of £50,000, in sbares of £1 each, and an 


issue of 25,000 shares, of which 3,000 are taken by the vendors, is 
just being offered for public subscription. 


Islington,—At the last Borough Council meeting a letter was read 
from the London County Council Finance Committee drawing attention 
to the desirability of a sinking fund for the renewal and replacing of 
machinery being provided by those bodies who had taken up loans on 
electrical U аде {ог a period of 42 years. The sum of £388,081 
had been borrowed for that period, and up to March 31 last only 
£20,646 had been paid off those loans. Under those circumstances 
the Finance Committee regarded the creation of a reserve fund as 
desirable in the interests of finance, and invited the opinion of the 
Borough Council on the subject. The Council propose to borrow £849 
for electric lighting purposes under those conditions. 


Annual Dinner —The electric lighting staff of the Sunderland 
Corporation held their fourth annual dinner in the Grand Hotel, 
Bridge. street. on Wednesday. Amongst the toast list we note: The 
Mayor and Corporation,” by Mr. E. White (station superintending 
engineer); The Engineering Contractors and other Visitors, Mr. 
J. F. Moore; The Borough Electrical Eugineer and Staff of the 
Electrical Department, Alderman Bruce; The Absent Members of 
the Staff, by Mr. J. J. Larkin. The musical programme was con- 
tributed to by Messrs. W. A. Thompson, E. Read, S. Lyne, Dan Noble, 
J. Bellamy, J. W. Wrightson, J. J. Larkin, L. G. Bain, F. W. Veaden, 
R. D. Grieves, J. F. Moore; the piano accompaniments being played 
by Mr. J. W. Donkin and Master G. F. Dodds. The entertainment 
also included a recitation by Mr. G. A. Ferris. 


Steck Exchange. The Stock Exchange Committee has appointed 
special settling days as under : Dec. 25 —Metropolitan District Railway 
Company's partly-paid scrip of a further issue of £500,000 4 per cent. 
perpetual debenture stock. Dec. 29—Dick, Kerr, and Co.'s 52,000 
ordinary shares of £5 each, fully paid, Nos. 1 to 62,000 ; 61,000 6 per 
cent. camulative preference shares of £5 each, fully paid, Nos. 1 to 
61,000 ; and £300,000 44 per cent. debenture stock. The committee 
has also ordered the undermentioned securities to be quoted in the 
official list: British Columbia Electric Railway Company's further 
issue of 1,500 5 per cent. cumulative perpetual preference shares of 
£10 each, fully paid, Nos. 51.001 to 52 500; Dick, Kerr, and Оо. 8 
52 000 ordinary shares of £5 each, fully paid, Мов. 1 to 52,000; 
61,000 6 per cent. cumulative preference shares of £5 each, fully paid, 
Nos. 1 to 61,000; and £300,000 44 per cent. debenture stock ‚ aud 
Metropolitan District Railway Company's partly-paid scrip of а 
further issue of £500,000 4 per cent. perpetual debenture stock. 


Cardiff.—The National Telephone Company, Limited, have decided 
to greatly reconstruct the outside wires in Cardiff, and the question 
arises whether the present system of overhead construction 1з to be 
adhered to or whether the: Council will give consent for underground 
work. The company's representative is to appear before the com- 
mittee and present plans of what the oompany propose doing in the 
matter. The revenue of the electric light'ug department for the 
current year was estimated at £27,000, but it is now believed that it will 
be £33,000. The electrical engineer, in his last report, states that 
there are now 948 consumers. The total number of units generated at 
the lighting station during the month was 177,291, and the estimated 
revenue was, from stroet- lighting, £456. 2s.; private supply, 
£2,728, 18s. 6d. The Mount Stuart Dry Docks, Limited, which takes 
its energy from the committee, wrote stating that they were very well 
pleased with the result of the year's working, and the manager 
(Mr. T. W. Wailes) said he could sve nothing to prevent the company 
from being similarly successful in the future. 


Camera Club.—At the Camera Olub on Monday, Mr. R. W. Inward 
in the chair, Mr. Т. C. Porter, M.A, F. I. C., eto., of Eton, in his well- 
known lucid manner, explained to an exceptionally large audience the 
phenomena of radium and the investigations of Röntgen, Crookes, 
Bequeral, Curie, Thompson, etc., which led to their discovery. He 
showed on the screen a slide taken from a plate which had been placed 
in contact with а small piece of ore containing 60 per cent. of thorium 
and the radiations emavating in right angles from each face were 
pany discernible. That this mode of examining mineral ore may 

ead to great practical results will be clear to all prospectors. Ап 
exceedingly interesting discussion followed, in which а number of 
medical men and others described some of their experiments and expe- 
riences, Mr. Martin Duncan also showed a few but very fine slides 
of Cornish pitchblends, and of a tube containing a 30 qr. of uranium 
nitrate at various degrees of hest, which sbowed that its radiations 
make a good impression on the phate up to 150deg. C., but degenerates 
when the mineral is heated to a higher temperature. The fixtures for 
January include papers on the dust-raising qualities of motorcara, by 
Colonel Crompton, C.B., and Mr. Crawley, and a demonstration by 


Dr. George Redman concerning the photography ot some electrical 
phenomena, i ЙЕ 7 
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Street.—The Urban District Oouncil will not share in the guarantee 
as proposed at the recent meeting of the Joint Oommittee trom the 
Councils of Wells, Shepton Mallet, Glastonbury, and Street. appointed 
to confer as to the acquisition of the telephone. It was proposed that 
the basis of contribution to the guarantee fund should be according to 
population; but if 60 subscribers could be obtained from the whole 

istrict (at a minimum subscription of £4 each) there would be no 
financial liability. 

Lytham and St. Anues.—Application is to be made to the Leeni 
Government Board for sanction to borrow £4,000 for the extension of 
electricity mains and services. The electrical engineer in his last report 
states that satisfactory progress had been made during the past month, 
the output continuing to increase. The number of applications for 
supply was over the average. There were 46,826 units sold, as com- 
pared with 14,829 in the corresponding period last year, and the total 
number of units sold во far this year reached 254,208, as against 64,823. 


Battersea —The Council propose to undertake to instal the electric 
light in the clock tower of St. Peter's Church at an estimated cost of 
£56, and to maintain the installation at an estimated annual charge 
of £34 under the provisions of the Act inquestion. The Wandsworth 
Borough Council is to be asked to reconsider the application of the 
Council to light by electricity, at an annual cost of £16 per lamp per 
annum, the eastern portion of Nightingale-lane maintained by them 
under the provisions of the order of the London County Council dated 
July 30, 1901. 

London County Council. — On Tuesday it was agreed to lend the 
St. Pancras Borough Oouncil £5,764 for street-lighting purposes. The 
Main Drainage Committee made the following report: On Nov. 3 
last the Council referred to us several tenders for the supply and erec- 
tion of electrical machinery and fittings at the Abbey Mills pumping 


station. Upon further consideration of the matter, however, we are 
of opinion that the work of providing an electric light installation at 
this station should be postponed for some time, and we do not therefore 


propose to report on the tenders at present,” 


Swinton.—4At a meeting of the Swinton and Pendlebury District 
Council on Monday, the Tramwaysand Electricity Committee reported 
that instructions had been given to the clerk to communicate with the 
Salford Corporation and the Lancashire Tramways Company to 
ascertain the most favourable terms upon which a supply of electricity 
in bulk could be obtained by the Oouncil. On the question of the 
electric supply ot the district a deputation from the Swinton and 
Pendlebury Ratepayers’ Association had a private interview with the 
Council at the close of the ordinary business. 


Dundeo.— Arrangements are being made for beginning next week 
the laying of the new electric mains in the centre of thecity. The 
Council some time ago sanctioned an expenditure of £9,000 for this 
work, which involves the relaying of the whole of the cables. It is 
expected, however, that it will be ible to carry out the work with- 
out interfering in any way with the supply of currcat. The station 
is now in a position to supply any demands that may be made on it 
for power or for lighting purposes. With regard to the proposed 
power scheme recently noted by us it is reported that the total 
£200,000 required has been subscribed. 


Pembertom.—The total current generated during October was 
32,754 units, and the total sold 24,873 units, a percentage of 76. 
Mr. Heaton estimates that the construction ot a new shsft at Nichol- 
son's pit will cost about £350. Tenders for the work are to be advertised. 
Last week saw the inauguration of two new engines of 500 h.p. each, 
which it is hoped will have much work in the near future in the 
supply of electricity for motor purposes, and particularly in the 
жор of the new system of tramways. The engines have been 
built by Dick, Kerr, and Oo., Limited, of Preston, and have been 
placed alongside the firat two put down by the same firm. 


Watford.—In connection with the proposal referred to by us last 
week—viz., that an application be made to the North Metropolitan 
Electric Bupply Company to ascertain whether they would be prepared, 
and if so on what terms, to acquire the electric lighting undertaking of 
the Watford Urban District Council, and to supply the district of the 
Council with electrical energy—a public meeting has been called to 
discuss a resolution to the effect that the ownership and control of the 
electric light should be retained by the town, and protesting against 
the Urban District Council taking any steps to dispose of the under- 
taking without first obtaining the sanction of a substantial majority of 
its constituents. 

Yarmouth.—The Council have decided to spend £240 for a supply 
of additional transformers for the purpose of improving the lighting 
bs uris the system. The Electric Lighting Oommittee have been 
considering the question of carrying an electric cable across the harbour. 
It appears from correspondence that the Port and Haven Commissioners 
require the trench for the cable to be 21ft. below low water. This 
requirement the committee did not consider reasonable, and suggested 
19tt., but preferred to have the cable carried over the river by means 
of steel masts, or by attachment to а transporter bridge at a minimum 
height of 130ft. e Commissioners will now be asked for their 
concurrence to either method. 


Belfast. —The Gas and Electric Committee have passed the following 
resolution: ''That, in order to meet the wishes of those consumers of 
electric current who are of opinion that the charges made for currert 
are excessive, the Oouncil be recommended to apply to the Board of 
Trade to appoint an inspector for three months for the purpose set 
forth in Section 27 of the Electrio Lighting Orders Confirmation Act 
(No. 7), 1890, as the committee is of opinion that it would be for the 
benefit of the undertaking, and in the interests of the public, that this 
step should be taken." The resolution will come before the Corpora- 
tion at the meeting on Jan. 1 next. Mr. M‘Oowen has obtained 
permission to make а short extension along the Lisburn-road, and also 
in Ormeau- avenue. The work will cost close ов $875. 


Beokenham.—The Urban District Council have adopted a report 
recommending the Oouncil to exercise the power conferred upon them 
by Section 70 of the Crystal Palace and District Electric Lighting 
Order, 1890, and require the company to sell to the Council, on the 
terms set out in the said order, so much of their undertaking as is 
situated within Beckenham parish. The report further stated that 
tenders for free wiring had heen referre ì to the engineers, with instruc- 
tions to communicate with three of the persons tendering and arrange 
for the approval of the committee а uniform schedule of prices for 
wiring and fittings, with a view to contracts being entered into. The 
officers are to 1eport iu writing on the fioaucial position of the free 
wiring scheme and on the proposal t^ wire houses during construction. 
A cable is to be laid in Tudor-road at an estimated cost of £60. 


Paignton.—4A deed of sgreement has been drawn up between the 
National есі іс Constrnetion Company and the Council ав to lightin 
the town, and Messre. Enright have been provisionally appoin 
consulting engineers. Ata meeting of the ratepayers’ association on 
Friday it was proposed that, having regard to the finaueial position of 
the Oouncil, to the large and uncertain expenditure upon waterworks 
beyond the £70,000 already sanctioned, and also to the pressing need 
of carrying out an expensive drainage scheme, for which plans were 
prepared in 1895, this meeting is of opinion that the proposed electric 
lighting scheme, which will impose au additional burden upon the 
rates without any prospect of being remunerative, ought not to be 
entertained. A voluntary postcard poll was suggested, but the 
meeting broke up late and somewhat hastily without coming to any 
decision. 

Ciydebank.—At the meeting of the Town Council on Tuesday the 
agreement with the Clyde Valley Electrical Power Company on the 
question of taking over the powers obtained by the burgh under the 
electric lighting provisional order was confirmed. The company agree 
to pay the Council in ful! reimbursement of the cost of the order the 
sam of £400, and in corsideration of its transfer £100 per annum for 
a period of 10 yeare. At the end thereof such annual payment shall 
be subject to a reduction of £2 per annum for each arc lamp, or for 
every 10 incandescent lamps or their equivalent. The company agree 
to supply electric energy and voltage fur public lighting, the Oouncil 
payiog £10 per annum for each are lamp used by them for street- 
lighting, and £1. 2s. for each 16 o. p. incandescent lamp. The Council 
have power in the agreement to resume poseession of the power under 
the order at certain periods under certain conditions. 


Brixham.—At the meeting of the District Council on Monday a 
deputation presented a memorial, whi:h stated that at a meeting on 
Saturday night it had be-n resolved to inform the Couocil that in the 
opinion of the ratepsyers and a large number of others there would be no 
demand for electricity outride the Council snfficient to make the scheme 
а 1emunerative one; also, that there should be a clear majority in 
favour of the acheme ; that it had been found hy experience that 
crooked and narrow streets like Brixham's were unsuitable to electric 
lighting ; that it was unwise to lay a further debt on the town, as the 
finances were limited until the water scheme and the widening of Fore- 
street had been carried out. The Council did not come to any decision, 
and everything was lefc in abeyance. The Clerk suggested that formal 
notice of objection should be made to the Bill, and it was decided to 
wait until they could learn how the inhabitants had responded to the 
notices served on them. 


Marine Steam-Turbine.—We are informed that the American 
Westinghouse Company have acquired the full rights to manufacture 
the Parsons steim-turbine in the United States and Oanada for all 
purposes, including that of marine propulsion. A special department 
18 being organised at Pittsburg for building this type of engine for 
vessels of every class, including warships; and this work will be 
carried on in close touch with the shipbuilders all over the country. 
There are some half million horse-power of Parsons steam-turbines in 
daily operation in different parts of the world, 84,000 h.p. being used 
for steamships’ propulsion. In the United States alone some 60,000 h. p. 
of turbineenginesare employed in electricity generation, and 150,000 h. p. 
more аге under construction. Eugines as large as 8,000 h.p. are already 
being built at Pittsburg, and the Westinghouse Company look forward 
to immense developments in this new brauch of industry, more 
especially with regard to ship work. 


Tamworth. —At Saturday's meeting of the Rural District Council 
& notice was considered of the intention of the Tamworth Corporation 
to apply to the Board of Trade for a provisional order aathorising the 
supply of electrical energy within certain parts of the rural district, 
and application for the Hural District Council's consent to the granting 
of such provisiopal order, aud the waiver of the notice required by the 
Electric Lighting Act, 1882, to be given by the Council. A resolu- 
tion of the Bolehall and Glascote Parish Council was read in 
opposition to the granting of the order. It was proposed that the 
Council assent to the waiver of notice, and it was pointed out that 
they did not want to upset the Corporation. In the meantime a com- 
mittee might consider whether they should oppose the scheme wholly 
or in part. The reason Bolehall and Glascote Parish Council decided 
to oppose those powers was because at present they had no proof that 
the Tamworth Town Council would supply them with electric power 
and light. As soon as they got an undertaking from tho Corporation 
that they would supply them in a reasonable time they would with- 
пая ар Opposition. It was agreed not to take any action whatever 
that day. 

Bootle,—The proceedings of the Electric Power and Lighting Com- 
mittee with reference to extensions of distributing mains in certain 
streets were approved at the last Council meeting. The Ohairman 
referred to the fact that all the 1 for the supply of elec- 
tricity had been successfully attended to, and said he had to con- 
gratulate the Council on the success of the electricity undertaking. 
About this time last year M: 3,000 units working, and now they 
had the whole 5,000. They not moved too soon in the erection 
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of their new works. Only for the prevention of the weather and other 
circumstances over which they had no control, they would have been 
a still greater success. He called the attention of the Council to the 
notice of motion, as under, and said he was in a position to give a 
perfect answer to the questions he was about to ask. The motion read 
as follows: That the Electric Power and Lighting Committee be 
directed to report to the next meeting of the Council with reference to 
the following points in connection with the contract of Messrs. Ferranti 
Limited with the Corporation for the supply of electrical machinery— 
namely: (1) the power of the engines contracted to be supplied; (2) 
the power of the engines actually supplied; (3) what deviations have 
been made from the terms of the contract, and the necessity for such 
deviations." After discussion it was agreed that an electrical engineer 
of repute be employed to report upon the machinery they had alrea iy 
received, and that a sub-committee, composed of the mayor, chairman, 
and deputy-chairman of the Finance Committee, should take the 
matter into consideration. 


Colchester.—At the invitation of the firm of Messrs. Davey, 
Paxman, and Co., a ме gathering, including the Mayor and Мауогевв 
(Oouncillor and Mrs. E. H. Barritt), most of the members of the 
Corporation, and numerous other prominent townspeople, assembled 
on Friday afternoon at the Colchester electric light station to witness 
the starting by the Mayoress of a large new 550-b.p. engine, which 
has recently been fixed by the firm. The Mayor gave some statistics 
of the growth of the electrical undertaking since its inauguration five 
years ago, and said that it began with a maximum of 4,500 lamps, and 
the plant was of 180 kw. capacity, with three dynamos and three 
engines of 100 h.p. each. At the end of а year 4,250 lamps were 
connected, and at the end of 18 months the increasing appliestions for 
current led to the instalment of а fourth engine of 220 kw., bringing 
the capacity up to 400 kw. and the horse-power to 660. Daring the 
second year the number of lamps connected increased to 9,550, and in 
November, 1901, when the pressure was doubled, the number was 
15,000. In order to cope with the demand, another 260-h.p. engine, 
with an output of 175 kw., was installed, which had met the require- 
ments up to the present, but it became necessary early this year to 
make further provision, the number of lamps connected having risen 
to 20,000. To-day they had 25,000, and if all the lamps were lit 
simultaneously, they would, without the new engine, have been unable 
to supply current for over 1,000. The new engine, of 550 h.p. and 
375 kw. capacity, made them able once more to meet all the demande 
that might be made, and those demands were yet fast coming in. Mr. 
А. R. Sillar, the electrical engineer, said he believed the engine would 

rove even more satisfactory than the old engines, which had never yet 
roken down. 


London Gazotte.—Mr. Richard Davis Willis has been released from 
trusteeship in the estate of Lewis Bayliss (carrying on business as 
F. Terrill and Co., and as Cordwell and Co., also as Thames Electrical 
Manufacturing Company), electrical accessories manufacturers, residing 
at Ridding-lane, and carrying on business at Brunswick Park, Wedpes- 
bury, and at 110, Cannon.street, London, E.O., and at 1 and 2, 
Bucklersbury, London. Mr. William Arthur Turner has been appointed 
trustee in the estate of Cecil Wray, mechanical and electrical engineer, 
16, Ohevin-view, Eccleshill, formerly of 24, Simes-street, Bradford. 
The first meeting in the estate of Thomas Hyam, gas and electric light 
fitter and plumber, 139, Fawcett-road, Southsea, Hants, will be held 
on Dec. 23, at 3 p.m.. at the Officia] Receiver's Office, Cambridge 
Junction, High-street, Portsmouth. Аба general meeting of the share- 
holders of the British Electric Car Company, Limited, held at the 
company's works, Trafford Park, Manchester, on Dec. 7, the resolution 
was passed that it had been proved that the company could not con- 
tinue its business, and that the company should be wound up 
voluntarily. Mr. Thomas Frederick Wild, chartered accountant, of 
23, Broad-street-avenue, London, E., was appointed liquidator. 
At a general meeting of the British Schuckert Electric Oompany, held 
on Nov. 17, it was decided that the company be wound up voluntarily, 
and that Mr. Arthur Jacob, the general manager of the company, be 
liquidator. A general meeting of members of Imperial Electric Supplies, 
Limited, will be held at 5, Gray’s-inn-equare, London, on Jan. 16, 
1924, at 12 o'clock noop, to have an account laid before them showing 
the manner in which the winding-up has been conducted and the 
property of the company disposed ot, and of hearing any explanation 
that may be given by the liquidator. The partnership subsisting 
between Wolfram Court and Henry Taylor, electrica] апа motor engi- 
neers and contractors, 55, Broaiway, Wimbledon, S.W., trading as 
Court and Taylor, has been dissolved from Nov. 14, 1903. All debts 
due and owing will be received and paid by Wolfram Court, who will 
continue the business, The partnership subsisting between Stephen 
Appleyard and Thomas Stather, electrical engineers, 25 and 26, 

opwood-street, Hull, trading as Appleyard and Stather, has been 
dissolved from Nov. 16. The partnership subsisting between Cecil 
Douglas Falcke and Percival West, electrical fittings manufacturers, 
113, Coleshill-street, Birmingham, trading as the Birmingham Elec- 
trical Fittings Company, has been dissolved. 


Brighton Telephones.—The Council have received from the Post- 
master-General a letter containing the following paragraph: '' As 
regards the offer of a free service until the number of subscribers to 
the Corporation system throughout the area reaches 750, which is 
stated by the Mayor to have been made generally throughout the 
urea, I am to say that the Postmaster-General is advised that the Cor- 
poration are not entitled under their license to give an exchange 
service without charging subscribers at some rates within the specified 
limits. In the establishment of other corporation systems it has been 
recognised that some interval must elapse between the connection of 
the first subscriber and the opening of the exchange service for which 
subscribers pay subscriptions, and during this interval no question has 
been raised as to the moderate experimental use wbich has been mado 
of the comparatively small number of lines connected with the 
exchange. It would appear, however, that the Corporation of Brigliton 


intend to go beyond the limits which have been observed by other 
corporations, and to offer to subscribers, and especially to sub- 
scribere who at present have lines provided by the National 
Telephone Company, an effective exchange service without pay- 
ment, The Postnaster-General regards such an arrangement 
as а breach of Clause 11 of the Corporation license, and I am 
to ask that subecriptions at rates within the specified limits may 
at once be collected from all subscribers who are enjoying an 
effoctive exchange service. The Postmaster-General notes the Mayor's 
assurance that the offers of money which have been made to sub- 
soribers of the Telephone Company at Burgess Hill have been made by 
the chairman of the Telephone Committee without the knowledge of 
the Corporation, and that there is no possibility of any disbursements 
in this respect being repaid to him by the Corporation. Lord Stanley 
cannot, however, dissociate the Corporation from responsibility for the 
acts of the chairman of their committee, and as those acts constitute a 
breach of the conditions contained in Clause 21 (1) of the Corporation 
license, which forbids the giving of favour or preference, he considers 
that the offers made to the Telephone Company’s subscribers at 
Burgegs Hill should be at once withdrawn.” lu their reply the 
Telephone Committee at once agreed to the request contained 
in the latter lines, and with regard to the former issue say 
that they regret to learn the opinion which the Postmaster- 
General has expressed with respect to the course the Corporation 
are taking with a view to establishing an effective exchange before 
charging rents for the services now being connected with the Corpora- 
tion syetem of telephones, and which opinion appears to the com- 
mittee to be based in а large measure on inaccurate and incomplete 
information. In the first place, the committee assure the Postmaster- 
General that the representation made to him that an offer has been 
made by the Corporation ''to subscribers who at present have lines 
provided by the Nationa! Telephone Company other than that made 
to all subscribers to the Corporation system, is contrary to the fact. 
The promise which has been made to subsoribers of the National Оош- 
pany is exactly the same as that made to all other subscribers —namely, 
that no charge will be made until 750 subscribers are attached to the 
system— in other words, until there is what will, in the opinion of the 
Corporation, be an eflective exchange service. The committee are 
informed that in adopting this course they are following the 
usual practice in telephone business in all countries in the world 
as well as that of tho National Telephone Company, and they 
are of opinion that it is not possible to establish an exchange 
in any other way, as it is certain no person would pay for a 
telephone until he had a sufficient number of others to talk 
to to render the instrument useful Тһе committee are officially 
informed that in Glasgow no charge was made to subscribers until 
after a lapse of five months afier the switching-on began, and that at 
the date when rates were first charged the number of subscribers 
working was 1,450, and that at Portsmouth no charge was made until 
700 had been connected. In the case of Swansea, where the Corpora- 
tion system only provided for 750 lines, the number of subscribers at 
the date of the formal opening was 366, or nearly half the total. The 
Brighton Corporation are providing for an exchange of 2,000 lines, the 
first of which was connected on Oct. 5 last. and the committee submit 
that, having regard to the total number of lines being provided, 750 is 
not an unreasonable number to constitute an effective exchange for the 
borough and the other towns and parishes within the Brighton tele- 
phone area, and that in fixing that number the Corporation of Brighton 
are not going beyond the limits observed by other corporations. The 
present number of subscribers connected with the exchange is 284, 
nearly all of whom are situate in a very limited area closely approximate 
to the exchange. 


PROVISIONAL PATENTS, 1903. 


Окс. 7. 

Improvements in electric lamps for motorcars and 
vehicles. Robert Lee, 203, Shaftesbury-avenue, London. 
Improved aro lamp for high tensions. Tito Livio 
Carbone, 322, High Holborn, London. (Oomplete specifica- 

tion.) 

Improved aro lamp with convergent downwardly 
directed carbons. Tito Livio Carbone, 522, High Holborn, 
London. (Complete specification. ) 

Improved manufacture of incandescence bodies for 
electric glow lamps. Oharle Denton Abel, Birkbeck 
Bank-chambers, Southampton - buildings, Chancery - lane, 
London. (Siemens und Haleke Actien Gesellschaft, Germany.) 
(Complete specification. ) 

Improvements in electrically operated railway switehes. 
Claude Webster Breedlove and Rudolph Redell Grant, 18, 
Southampton-buildings, Ohancery-lanc, London. (Complete 
specification. ) 

Improvements in eleotromotors of the induction type. 
Frank Michael Lewis, Norfolk House, Norfolk-street, Strand, 
London. 

26792. Improvements in electric sanitary closets. James 
Horace Wilson, 18, Buckingham- street, Strand, London. 
(Complete specification.) 

Dec. 8. | 

Improvement relating to telegraph poles and the like. 
Wilfred Lawson Bullows, Long-street Works, Walsall. 

Improvements in lighting by electricity, gas, and 
other illuminants public throughfares, streets, and 
places, and appliances therefor. James Townsley Pearson, 
8, St. James's Hall, Burnley. 


26087. 


20772. 


26773. 


26776 


26783. 


20788. 


20823, 
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26825. 


26827. 


' 96848. 


20850. 


26851. 


20961. 


26963. 


26965, 


26967. 


27032. 


27038. 


27079. 


Improved electrical device to indicate when trolley 
leaves the wire. George Edwin Watmongh, 6, Hill Top- 
avenue, Roundhay-road, Leeds. 

Improved wind motors for the generation of electricity 
and for other purposes. David Burns and James Mac- 
arthur Fleming, 37, West-Nile-strect, Glasgow. 

Improvements in electric automatic cut-outs or switches. 
Crompton and Oo., Limited, and Arthyr John Hodgson, The 
Arc Works, Chelmsford. 

Improvements in aro lamp suspension apparatus. 
Crompton and Co., Limited, and Arthur John Hodgson, the 
Arc Works, Ohelmsford. 

Telephone systems. Wallace Fairweather, 65, Chancery- 
lane, London. (The Stromberg Oarlson Telephone Manu- 
facturing Company, United States.) (Complete specification.) 

Telephone systems, Wallace Fairweather, 65, Chancery- 
lane, London. (The Stromberg Carlson Telephone Manu- 
tacturing Company, United States.) (Complete specification. ) 

Selective signalling systems. Wallace Fairweather, 65, 
Chancery-lane, London. (The Stromberg Carlson Telephone 
Manufacturing Oompany, United States.) (Complete specifi- 
cation.) 

Improved central exchange apparatus and connection. 
Wallace Fairweather, 65, Chancery-lane, London. (The 
Stromberg Oarlson "Telephone Manufacturing Company, 
United States.) (Complete specification.) 

Improvements in and relating to olectric ого 
breaker mechanism. Crompton and Oo., Limited, and 
Robert Oharles Harrie, 55, Chancery-lane, London. 

Improvements in electric arc lamps. Crompton and 
Co., Limited, and Arthur John Hodgson, 55, Chancery-lane, 
London. 

Instrument tor determining the deviation of magnetic 
compasses from the true meridian. Adolph Lietz, 52, 
Chancery-lane, London. 

Telephonio recorder. Stanley Rowe, 12, Franconia- road, 
Clapham, London. 

Improvements in automatic telegraph apparatus. 
George Lewis Hogan, 27, Chancery-lane, London. 


DE. 9. 


. Improvements in or connected with ineandescent 


electric lamps. George Davis, 15, Victoria.street, London. 
Telephone exchange system. James Swinburne and 
Granville Hugh Baillie, 82, Victoria-street, London. 
Improvements in connection with wall sockets and 
switches for electric circuits. George Edwin Fletcher, 
17, 8t. Ann’s-square, Manchester. 


. Improvements in means for advertising on eleotric 


tramcars and other electric vehicles. Albert Edward 
Walkden, 17, St. Ann’s-square, Manchester. 

Improvements in connection with the laying of electric 
cables and the like. William Michael Rogerson, Com- 
mercial-street, Halifax. 

An electrical controller. 
Pencoed, South Wales. 


David E. vans, The Court, 


. Improvements in automatic oleotric street indicators 


for cars. Frank Henry Wehrmann, 605, Missouri Trust- 
in St. Louis, Missouri, U.S.A. (Complete specifica- 
tion. 

A mechanieal device applied to tho cars or cages of 
electrically-driven lifts and belt-driven lifts. Alex- 
ander Charles Moffatt, 67, Knatehbull-road, Camberwell, 
London. 

Improvements in switching mechanism fer double- 
filament electric lamps. John McCullough, Birkbeck 
Bank- chambers, Southampton - buildings, Chancery-lane, 
London. (Date applied for under Patents Act, 1901, 
Dec. 10, 1902, being date of application in United States.) 
(Complete epecification. ) 

Improvement in relation to the suspension of magnetic 
compasses and other instruments. George Oharles 
Lilley, Billiter House, Billiter-street, London. 

An improved clutch for electric arc lamps. Henry 
Bevan Swift, 31, Waldegrave-road, Upper Norwood, London. 

Electric switch. Axel Theodor Wedelin, 18, Eldon-street, 
London. 

Dec. 10. 

Improvements in dynamo-electric machines. Henry 
Chitty, 2, Norfolk-street, Strand, London. 

Improvements in sand valve, gear, and tramp for use 
on electric cars. Henry Liddle, 132, Ethel-street, 
Benwell, Newcastle-on-Tyne. : 

Improvements in the construction of induction coils 
for medical and other purposes. Charles Chalmers 
Fontaine, 57, Chancery-lane, London. 


COMPLETE SPECIFICATIONS ACCEPTED. 


27618. 


To be published Lyc. 31, 1908. 


1902. 


Devices for varying the, resistanoe of an рет 
circuit. Siemens Bros, and Co., Limited, and Siemens. 


27616. 


1067. 
2695. 
2879. 
2963. 
15481. 
21404. 
81700. 
22365. 


23057. 


24127. 
24212, 
24302. 


24 396. 


Form of hydraulic press for assembling the parts of 
electrical commutators, tightening the ends of elec- 
trical commutators, and pressing together the discs 
of electrical armatures. Petch. 


1903. 
Electrical, measuring instruments. Carolan. 
Electric Company. ) 
Insulating materials and artificial substitutes for осоо 
and the lige. Lucas. 
Electrically-operated clocks. Loebl, Scott, and Ааа 
Electrical Novelty and Manufacturing Company, Limited. 


(General 


Telegraph and telephone cables and the like. Mans- 
bridge. 

Electric arc lamps. Viale. 

Electricity meter for alternating currents. Siemens 


Bros. and Co., Limited. (Siemens und Halske Aktien- 
gesellschaft.) 

Eleotrieal measuring instruments. Beez. 

Electromagnets. Baxter. (Date applied for under Inter- 
national Convention, Nov. 21, 1902 ) 

Single-phase alternating-current motors. Lamme. (Date 
applied for under International Convention, Oct. 51, 1902.) 

Elcctric bath tubs and electrodes therefor, Zwiebel. 

Means for controlling aro lamps. Haddan. (Zielenziger.) 

Magneto-electric induction apparatus. Bloxam. 
(Schoeller. ) 

Galvanic batteries, Risac. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. p^r Last price 
Commereial and Industrial.— £ 


Alliance Electrical Со., 5 
Aron Electricity Meter 
British Insulated and Helaby Cables, Ord., 1-100,000 


кооой Electric Su ply 


. 8i 
Hove Tiec ore Ricci Lighting, Limited, Ord. , 1-15,000 


roent. Cum. Pref., Nos. 1-70,000 1 .. 
p.c. Cum. Pref. Shares, 1-125,000 : "m 


k, Кей, 
Ord. Nos. 1-10,000 ...... 


Lt, 
per cent. 


6 per cent. Cum. Pref., 1- Dd bue dada eres 
44 per cent. Mortgage ‘Debentures ...........-.- 103-108 
British Th: жшн -Houston Co., 44 s pcm 1st Mort. Бер, 
CCC... y кже Жз ФУ» 103-105 
British W лан Elec. and Manur..6 per cent. ia 
r,, ⁰ E ces 5 41. 
4 per cent. кошмо Debenture Stock .......... „19 ie 98-101 
Brush Electrical „Nos. 1-105,731.. 2 .. 2-14 
Non, Cum., Бре cent, Pref. .................... 2 95.180 
Н рег cent. ls Dobebture Stock ................ 100 .. 1 
ег cent, 2nd Debenture Stock kd , 100 . 84-89 
Callender’ s Cable, Debentures.............. eee ee enhn 100 .. 106-110 
Ord *60909050209090902290909099999992999929099 5 ee 11-12 
5 per cent, Prei . 5 .. 53 
, ß 5... 1 
5 por cent. Debentures .......................... 100 .. 103 
Edison and Swan United, А” Shares, 1-99,261 .......... 5 .. i 
“д” Shares, 01-017, 139 ........ 5 .. 8-1 
5 per cent. Debent uren 100 .. 76 
4 per cent. Deb. Stock, Red. .................... 10 .. 72-77 
Electric Construction, Limited, Nos. 1 to 112,100.. - 2 — 138-17 
7 per cent. Cumulative ре: F 105 zs a 
4 per cent. Perp. lst Mort. Deo аё -101 
Ferranti L еа, рег у G0) 5 Mort. Deb. оок, Bed, 1 - 1 
General Electric Compan т cent. ee : 
per cent. 1st Deb. o Nock 5 00 .. 99 
W. T. Heny s Telegraph Wi Works, Ordinary .............. 5 .. 14-15 
44 per cent. Ргеѓегепсе.......................... 5 .. 5- 
4) per cent, Debentures ........................ 00 .. 1081 
India Rubber, Gutta Percha, and Telegraph Works ...... 10 . 184-1 
4 per cent. Debent ure 00 .. 10V 
Parker, Thos., Limited, Ordinary ........................ 10 yb 
Telegraph Construction and tenanoe ................ 12 .. 57 
5 per cent. Bonds ........................-.-. .. 100 .. 101-104 
Electric Lighting and Supply.— 
Blackheath & Greenwich District Ordinary 1,201-101,200.. 1 A 
cent. Deb. Stk. Certa., Red. and Conv. .... 100 .. 116-1)9 
Bournemou and Poole, Ordinary ...................... 10 . 124-134 
— cent, Cum. Pref., 7, 501-15, 000) 10 .. 10-11 
6 per cent. Cum. Second Pref., 15,001-22,500 10 .. 1112 
те per cent. Debenture Stock, | PEE 100 .. 103-106 
Bromley ent) Electric Light and Power Co., 44 per cent. 
8 lat чш Stock, Bod ...... 55559-59955 зэ же эз 100 .. 101-103 
mpton and Ke n, F = . 
cent. Preference .......................... — 10-104 
Calcutta = ir Y Su Corp., Ordinary, Nos. 1-40,000.. 6 œ 6 E 
—— Nos. 80,001-50,000 .............................. as 
Cambridge Electric Supply Company, Ltd., 088 Ord. .... г 8 E iof 
Central. Electric pon Ld.,4 per ‘cent. Guar Deb. Stock 100 .. 105-108 
Oharing Croes os. 1-70,000  ................ : 24 a4 
1 ie Und епі Сад. Рг 44 p.c. Cum. Pref., 1-40, Ww 85 УА 1551 
4 per cent. Debent ure Stock, Red. (Prov. Certa.).. .. 105-106 xd 
Chelsea 3 Bupply iouis edes Susa еен ee 105 ba os 
öra 10 r cent. Dobent uren 10 T 15 115 
ty o ndon, Ordinary................... - ° 
6 per P cont: Cumulative Pref. .................... 10 .. 15-14 
5 б рег cent. Debenture Stock .................... 0 — 122- 
D cent. 2nd Deb. Stk. Prov. Certs. (all pd.) —„ 102-106 
County « of London and Brush Provincial, Ordinary ee ex iain 
— cent. EFV ARE ГЕ — nr 
— 44 per cent. Debentures Prov. Certa. All Rd. 100 . 108-111 
Edmundsons’ Electricity 5 Ordinary, 1 vs s 6-65 
6 per cent. Cum. Prein. ТЕ 6-65 
55 cent. Firat Mi at po e" 1 — 104-107 
Electric Lt. & Tractn. Co. of Aust., Ld., 6 p. c. Om. Pf.,1-50,000 5 .. 
б per cent. ant Debenture Stock, Ret, .............. ae 


— DE cent. ont Debeative 8 


ridge Elec. Lt., Ltd., Ord., 1-21,000 6 
took 
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Name. Amount 


£ £ £ £ 
Kensington and Knightsbridge and Notting Hil] ........ 100 .. 101-104 British Electric Traction, Ord. 1-300,000 & 60,001-90,000.. 10 . 113-12 
Kidderminster and Dist. Blec. Lighting and Traction, Frei. 10 .. 39.10 — 6 рег cent. Cm. Èf., 50,001-60,000................ 10 = iH 
London Electric, Ordinary FCC n 3 i Ча Buenos б Der cent. Perpetual Debentare Stack v... ..... 0 = uu 
cent. еоососоооео ое ее оооозоое „ 4 6 % 6% оов ee Genos an О е 7 4 6 6 6 „ „% „ *„ 227 
4 E oait. 1st Mortgage Debenture Stock, Red... 100 .. 97-100 xd —— “A” 6 per cent, Om. Pf, 1-40,000 .......... e. Ô — — 06 
Metropoli an, Ordinary v«*.e09250609200909€00990009090080902000206000€0 10 ee 174-181 — % B 6 per cent. Cm. Pf., 1-27, 500 666 „%%% „% „%%% оозе б ез 43-54 
44 per cent. First Mo e Debenture Stock .... 100 .. 110-114 5 per cent. Deb. Stock, Red. ............... ..... 100 .. 106-109 
34 per cent. Mortgage nture, Red. .......... 100 .. 89699 Prov. Cert., all paid ............... ПОЗ t 100 .. 98-101 
Newcastle-upon-Tyne Electric Supply, Ordinary......... . & .. 8101 Cape Electric Tramways, Nos. 1-480,000 .................. 1. 132 
егепсе..................... FF 4 .. 100-103 City of Birmingham Tramways, 5 per cent. Cum. Pref..... 5 .. 
Notting Hill Electric Lighti E ee T l so "delli 4 рег cent. 1st Mortgage Deb., 1-5,000(1917) .... 100 99-1 
4 percent. First Mort. Debs., Nos. 1-500 (Reg.) 100 -10 Colombo Electric Tramways and Lighting, 5 per cent. 186 
Oxford Electric, Ordinary, 1-96 and 407-14,510 ............ 5 54-71 Mortgage Debenture Stock, C APP dba tm .. 100105 
4 cent. Debenture Stock .............. — 100 £8 101 Oork Electric Tramways and Lighting Co., Ordinary ...... 10. 1514 
Royal Electrical Com of Montreal, 44 per cent. First 6 per cent, Cum. Pret. 66 2 2 6 6 „6 26 2 6 „„ 666 „„ „„ е . 10 on 11-12 
Shares Mortgage Debeutures ........... РР . 10 .. 96-102 Debentures ........................----5- 2210109: 100 .. 
Smithfield Markets Electric Supply, Ltd., Ord., 1-12,000.. 8 3- Dublin United Tramways 0896), Ord., Nos. 1-60,000 ...... 10 .. 12-15 
4 т cent. Debenture 6 6 6 %% % ee oe 100 ae P5. — 6 per cent. Pref., O8. within 1-60 6 6 6 6% „%% % „ оь 10 өө 15-16 
Zouth Lon on, Ordinary e % %%% %%% „%% соевсеосео вео ов ое „%%% „% оосо ье ее 33 353 — per cent. Mort. Debs., 1-8, 000, Red. 2 6 6% % „ „ сове 100 ео 94-97 
db. James’s and Pall Mall, Ordinary, 101-20,080 .......... 6 .. 344-154 ementi: ее Отайшагу.................. аы MI. us 
7 per cent. Pref. 6 „%%% „% „%%% %%% „%% „„ „% „% „„ „„ „%„„%„„%.9'ft б ee 7 -P4 6 per cent. Cum. Pref. еезеөәө 6 „% „%% %%% %% % „%%% %% „%% ʒ 0 all ee 1 -1 
5 etoeto 00 КЕ? w c. 101 1 1 TAH per oen pal Btock and "0999020909 5 со 00 2 е 00 [7] 1 11 
U ectric ‚ Ordinary, 8-30,007 ............ e 9154 sle of Thane c Tramways and Lighting r cent. 
pcenis 5 per cent. ulative Preference, 50,001-80,000 6 .. 15 Cum. Pref., Nos. 50001-50050 V "S 24 
Westminster, Ordinary осоововоооовьовоооооооооеоовоо осооьтоосатоо б 3 1 15 4 per cent. Debenture Stock ооозгововзоовооооосоо о 100 ee 
——— 6 percent. Cum. Pref., 110, 101-138, 21. 6 .. 6-64 Kidderminster and District L ghting and Traction, Pref... 6 .. 5&4 
London United 1 5 5 V ORARE im 5а Iis 
—— 4 per cent. 1s . Db. ,Red .. .......... $is 
Electric Railways.— Metropolitan Electric Trams., Deferred ‚1 000 001-1,514,016 lu $6516 
Central London, Отаіпагу................ оосеоеоеооооосеоео ее 100 ео New General Traction, Ordinary VVV 5 RA л 8 
4 per cent. Pref. der er SSR ды: y n T е 6 per cent. Cum. Pref. ........................ $$. ГА 88.80 
— — 4 ро, Deb. Stock (Prov. Script Certa., fully рай).. 100 — 115118 o r r дш 
City and South London, ОШОДА Ordinary .......... m = 1 А d per cent. Cum. Ргеї........................... 10 — 11 
—— 4 per cent. решш ag revere cere TS 100 ~ 125 Perth Elec. ways (W. A.) 5 per cent. 1 Mort. рор. Stk. 100 .. 1001 
—— 5 per cent. 7 dde > А Potteries Electric on nary, 20,001-40,000 ...... 10 2 84.9) 
— 95 99 ry 96 оого в % „ „ 6 0 "090890 100 е» 125-126 5 t. Cum. Pref. 1-20.000 
— * Д 99 01 6552 26 6 %%%%%%%%%cjnh „ „„ 100 ee 120.175 * Mi Der cen: Debenture Stock aided Aa МЫ ЫЫЫ 100 = 1 1 
Liverpool Overhead, S per cent. Pref. .................... — - 1514 South Lancashire Electrio Traction and Power Company > 
— Ordinary 1 ,000 d ды ebd ee dd dae Мө ЫРК ДЫ ее TT = Т 8 ———— £250,000 Ordinary e€*09096099290*90909090990900002000 1 — 1 
—— 4 рег cent. Mortgage Debentures, Red., 1-1,700 .. — 102104 —— £101,132 6 per cent. Preference..............—.. l ш 1 
Waterloo and City, Ordinary ~~... ne me ~e = = ~e = e m = - i —— £528,093 44 per cent. Debenture Stook 100 p. 0. 100 p. o. 
Eleetrie Tramways.— | Telephones.— 
Arge ti e, 1-260,007 *€€09599790909*90609090909900209990909 ње 4} 
Anglo-A Kermanent 6 per cent. Debenture Stock, 1888.... 100 ee 125 130 National Telephone s tag 20200 „%% %% 2 FO Oe „%% оз өе ее es 11819 55 
Blackpool and Fleetwood Tramroad............ escesssoss 10 „ 15 i 53 First Prei... 10 — 13.14 
Brisbane Tramway Ірен. ш Mos. i. 40, 00 . .. ... B . M Deb oent: Gum: Second Fra . .. .... 10 I 114 
—— 4} per cent. Deb. Stk. Red., Prov. Certs. ali pd. 100 .. +9104 CVVT 
вашаһ Oofumpia Beotzle, Baliwag Оз, Өн, Кок e 00 у — iir erat Deb, Stock, Red. .- 100 — 102164 
— 4 per cent. lst Mt. Debs., Nos. 1-6, 280, of £40 each 40 `~. 102-104 p.c Ot Telephone and Nlectrio Company ----..~. 1 i1 


—.i УУУ. MM —— ———————————————Á 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 


Miles of | 
Traffic Returns for | Increase or single track | Accounts for past year. | Cost 
week decrease. ^ | 
pen. — — — | per 
Line " а " Receipts par | саг 
Current Total assengers ar miles as- | Car ile of | mile, 
Ending 1905. | 1902. | Week. “year, 1905, 1902. Ending (receipts, carried, run. s'nger mile. track. | 
2 E Е 3 "d »l xA 9050 - | 794 a 925 FN. Tr » 
rporat ion Dec. 19 1,85 816 | + 259 + 6, 298% 194 174 May 5] А ‚099, 4, | 1 : 
23 оёз Nouv. 21 170 166 | + 4| + 52 8 6 Sept. 25| 12,503 2,979,276 290,099 1°00 | 10:34 | -1,560 4*7 
Birmingham Tramways ........ Dec. 19 5.013 | 5.055 — 72 410,056 64 64 — — а — - — —_ — 
Blackburn Corporation ......-- ar ЗЯ 725 618 + 75 + 1,115 24 24 March 250 40,964 7, 234, 105 826,558 | 1°56 118 1,705 744 
Blackpool Corporation. . 5 ү, 252 260 | + 2 — 144 174 164 „ 51211,168 6,169,121 784,443 152 108 — am 
Blackpool-Fleetwood Tramways, ,, 19 153 145 | + 8| — 100 164 164 Dec. 51, 50,925 2,049,677 584,989 362 | 12-68 | 1,932 6:99 
Bolton Corporation » 2)| 1.609 1539 |+ 70| + 8,229 58 25 March 31 85,704 | 17,761,605 | 1,896,247 115 1075 5,450 587 
Bournemouth Corporation...... 2 ZU 805 — -— — 104 — — — — — — == — 
d Corporation „ 15| 3.321 2,935 | + 389) 416,555 41 — -- | — ä — — — — — 
chien Corporation нег к 151 730 |+ 21 + 2,725h 64 — 2 04 — 10,432,508 | 1,031,928 100 | 10°10 — — 
Bristol Tramways Company .... , 1°) 4,92) 4,344 |+ 81 — 514 | 514 Dec. 31 223,480 | 41,192,899 | 5,724,114 1:30 9:38 | 4,348 — 
Burnley Corporation NEN 769 659 | + 110 — — — — | = — — 4 — — 
Burton Corpor -t ion » : — А с А T e — — — — — — | = |= A 
diff Corporation ............ n 825 592 237 1. = = — ai — a = e ERR T 
Carlisle — Company... Nov.25 158 122 |+ 34 + 721 — — 5 04 — 2,216,583 | 520,129А — — | = — 
Central London Railway........ Dec 19| 7.251 7,1:8 | + 126| — 7,0594 € — „ 91/567,225 | 45,505,110 | 1,276,971a | 1:87 |66%а 59,076 |55'6@ 
City and South London Railway „ 20 3,070 3,399 | - 329| - 10,138/ 61 — „ 91/165,003a| 19,069, 519а — — -| — - 
. Т. and L, Company .. „ 17 3*9 51 5 3,370 - = za - A EA "5 — Ж ес ee б 
. — Corporation. - t d s aps „ 18 189 202 3| — 35 7:25 — March 319 12,341 2,560,755 | 254,279 125 | 11:65) 1,707 936 
Corporation ............ i 19 169 176 | — T| + 74 3 — — Lee — | -— -— — — — 
Dublin & — Electric Railway, „ 20 )) 5 10| + 191А = Dec. 51! 5,795 364,796 | 102,087 581 | 13°62 | J59 768 
Dublin U. T., electric cars.....- « 19 MI | AO LT rid 46 | 46 | March 31/126,121 | 24,553,133 | 3,429,356 |123 | 882| 2,741 | 5:064 
Dublin S. District, Electric .... „ 18, 701 68) ＋ 210 д рая ede сш 2 | 
Duodee City Tramways ....... S 1 186 748 | + 38 — 22 22 May 15 35,874 9,081,522 752,814 0:935 |11:276, 1,630 — 
Fass Ham Corporation 19 591 474 |+ 129| + 7,451 |1075 | 7:52 | March 51| 25,541 | 9,971,557 | 650,224 |61 | 935| 2,557 — 
Farnworth U.D.C.............-- | 9 128 119 4 : 3 — EN 5 a ра =. sc жы e — 
Glasgow Corporation ҮГҮТҮ 19 5,1/9 11972 41.707 41,59 `/ 124 101 May 517 656,512 | 177,179,549 | 14,008,750 0:88 1125 | 5,489 b| 7-40d 
Halifax Corporation * 48 2,091 1, + 210 | + 8, 741 504 273 - Bey 25555 RC, NS с) — -= — — 
Huddersfield Corporation ] 1,103 g + 110 — 34 35 March 31| 56,631A| 9,758,215 | 1,218,559 14 1114 1,618 6°38 
Hull Corporation, Е. 8.......... » 19| 1,940 1,722 | + 217 + 4,253 19 19 „ 51| 87,707A| 21,065,999 | 2,218,696 100 9:49 | 5,004 507 
Ilkeston Corporation TTTTTTITEIT - 17 114 — — — — 2 _ — — e = -- — 
rirkealdy Corporation ........ 3 AU 199 — — — — ; с poh а= Жу — — 
yu Conporation GRT orasah „ 19| 4,957 +551 | + 406 15,010 77 — March 25,262,656 | 57,259,779 | 5,775,651 |111 | 1091) 5,285 * 
Liverpool Corporation » 4 „526 8,659 | + 857 717.122 101 95 Dec. 51 504, 304 |108,906,472 11,705,425 111 | 10°34) 5,000 6 88 
Liverpool Overhead Railway.... ,, 20 1,589 1511 | + 78 + 2,68'h| 154 154 June 30| 79,252 | 10,466,726 986,185a | 1:82 |19:30a| 5,110 C 
London County GOUUCLH «064.654 Nov.22 9.100 6.227 + 2,51 -63,648 +) eb — X | — — —- — 
Lowestoft Corporation ........| Dec. 15 154 - — — - — — | — — = 
Nelson Corporation vaa E VAA VE ] } - = 5 f е E Sid «т, — — | — 
Newcastle-on-Tyne Corporation 4- 3.517 129 |+ 5 — 384 56 March 25g 150,553 35,174,122 5,579,119 1:08 1095 4,175 617 
Portemouth Corpi ration....... e s 1,574 1,23 4 125 + 4.015 29 29 Sept. 30| 4/ 651 9,158,137 868,157 124 13°17 1,645 dg -— 
tochdale Corporation .......... „ 14 100 91 + ) — +4 March 31 5,416 925,281 127,456 1°38 | 10°27 — 766 
Rotherham Corp ration. * 17 591 - i -— — — = кн — — — - 
Salford Corporation „ 0 „ „ „ „ „ „ T | t 5.7 1] G, Í 2 + lod 141,725 = — — < | ə 3 em — | — | — — om 
Sheffield Corporation ......... » 2 2 - — 534 464 | Mar. 25g 216,309 56,812,049 4,926,085 0904 10•428 7,510 | 70 
Southampton Corporation ...... me. NE 844 " ] — 11 11 FRE. 50,874 9,084,522 752,814 0:946 |11°436) 5,760 PM 
Sunderland Corporation 25595533 - 1.071 ] 16 -4 № —— 2. 13 18 “4: 17°18 - _51 59,950 13,987 121 1.270.957 105 11° 5,245 64: 
Wallasey DDU, acvctan ceencese . WY i + 61 + 5,3971 105 10:5 15 319 31,47 5,6 0,162 654,742 1:50 | 11:55! 3 705 


- 10012105 maintenance of permanent and proportion of profite paid to the tramway companies for term of unexpired lease. & Train mile. 
b Per cte of single track. ө Include rail and team. 4 including 8589 ау кй, f Incl one section of horse traction, g 1905 A Half-yenr's figures, 
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EXPERIMENTS ON EDDY CURRENTS.* 
BY W. M. THORNTON, D.SC, MEMBER. _ 


$1. ЕхрЕВІМЕМТЗ on MASSIVE Cast-Iron AND STEEL RINds. 


Eddy currents are induced in solid masses of metal by any 
variation of a magnetic field traversing them. The loss of 
efficiency of d electrio machines from this cause can be 
approximately determined from the fact that while other losses 
caused by hysteresis, mechanical friction, and windage vary 
directly with speed, eddy-current losses are proportional to its 
square. The usual way of conducting the separation test is to 
run the machine light, at the same excitation but at different 

as a separately excited motor, and to plot the current 
taken by the armature vertically, the brush voltage or speed 
horizontally. A line is obtained which cuts the vertical axis, 
and the current required to overcome the eddy-current loss is 
the height of the line above a horizontal through this point of 
intersection. Measured in this way eddy loss is found to 
account for 25 to 50 per cent. of the loss of efficiency at light 
load. (Hawkins and Wallis: The Dynamo, third edition, 
р. 689.) The increased loss at full load depends very much on 
the construction of the machine. It is greater with poles 
and pole-faces of high electrical conductivity than with 
cast iron, because the circulation of the local eddies varies 
not only inversely with the specific resistance, but as the 
square of the permeability. It ів for this reason that they are 
much greater in iron than in copper, for the ratio „?/p is 500,000 
times greater for the former than the latter at ordinary flux 


densities. A comparatively small variation of magnetigation 
will therefore give rise to strong currents when they are 
permitted to flow. 

~GAST_IRON _ 
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ZZZIUBNS 
13:16 РСА,мСн YOKE RINGS. о-ва PER INGH 
5-68 PER ом. FOR | 4 op PER CN. 
yen S cwr. СМЕП TESTS.. месну sewr., 
| Fio. 1 


Before examining in detail the losses in a machine, it is well 
to know how eddy-current loss is related to hysteresis and 
copper losses in the most perfect case—tbat is, of a massive 


closed iron ring covered with a uniform winding and excited 


by an alternating current. For this purpose it is only neces- 
sary to measure the current taken and watts absorbed by the 
coil under different conditions of excitation and at different 
frequencies. Tests were made on two yoke rings (Fig. 1), 
kiadly lent by Messrs. W. H. Allen and Co., the hysteresis 
loops of which have been determined by a special method 
independent of the influence of eddy currents in the core. 

ring was connected in turn first to the supply mains 
at a frequency of 83, and then to experimental alternators 
giving either 18 or 37 periods per second. The resulta are 
recorded in Table I. 

When the frequency is high it is impossible to work out the 
hysteresis loss from loops obtained by a slow cyclic process, but 
when the magnetisation ís less than saturation the eddy-current 
and hysteresis losses can be separated by cunsidering the latter 
to be proportional to the rate of change of the induction—that 
is, for low values to the exciting current—and the former to its 
square. Thus, if w represents the total watts less the copper 
loss it can be written | 

| w=aitdbi, 
where a is the watts lost by hysteresis per am 
lost by eddy currents per (ampere)’. a and 
from two readings : 


re and b those 
can be found 


101 a 4+0 i', 
wma is 13; 
so that qu T2 12—01 бз 
ù i (ii 12) 
and 53 1 ia — 103 à 
4 i (ii - i) 


JJköõö⁵ T 
* Paper read before the Newcastle Lecal Section of the Institution 
of Electrical Engineers, Dec. 14, | | 


TABLE I,—Oast-Steel Ring. 


il. 2 8 || 8 
3253 3 „ | 8] & [a8] B 
с рата | < | 2@| m |28) © 
> a E E T 2 . 

ч "m — a|>'< 
518 | 71 220 10 | 835] 96/164 | 62| 4 | 447 
42:0 10 41.5 99 | 855 |19 | 27:3 | 1225| 45 | 42 
607 | 1:5 |842| 85 | 85-5 4-27 | 30:0 | 41 | 1-05 | 40-5 
815 | 20 148 | '91|855|76 |404 | 100 | 247 | 407 

100° |28 |254 | :90| 85-5 14:9 | 43 | 196 | 4-55 | 506 
25: |11 | 275 |10 1133/23 | 56 | 196 |55 | 22-7 
765/42 980 | -9 | 15842 |142 |9?415 17 |181 
80:5 | 6:39 392 9 190 197 |1975 317 16 | 14-9 
89: |625 502 | 9 |188 202 | 20-2 | 4075 205 |142 
Oast-Iron Ring. 
100 | 7 605, 9 (935/13 21 38 |18 [149 
37 39 15 | 9 37 | 44| 86 | 45| 5 | 95 
45:2 534) 21-4! 8927 | 83/125 | 80| ‘64 85 
1025 782 68:44 | 84 57 |1778 |496 | 17 | 34 122 


At the higher frequency the greatest value of b for the steel 
ring is 25 watts per (ampere)’, and of a 51:6 watts per ampare, 
but these coefficients vary with the saturation, and should be 
determined from adjacent values for the whole range of excita- 
tion. Thus, for the lowest current b is 12°25. In this way the 
eddy-current and hysteresis losses have been calculated. At 
the lower frequency it has been assumed that the shielding 
effect is not sufficient to lower the magnetisation reached at the 
inner parts of the core, because the long thin cross-section is 
very much less favourable to the flow of eddy currents than a 
circular area. The values of the hysteresis watts have in these 
cases first been found from the loops and the eddy loss deduced, 
but the results were also checked by the above method with an 
agreement within a few per cent. For example, the calculated 
values in Column 8 corresponding to 241:5 and 407:5 are 
respectively 240 and 402. 

uch difficulty was experienced with the cast-iron ring in getting 
consistent readings. This was found to be due to the retentive- 
ness of the iron. The highest alternating voltage available in 
the laboratory is 100, and not having a suitable transformer 
the greatest current reached at the highest frequencies was 67 
ampere. The power factor was found by the oscillograph and 
the watts calculated, but there is little practical interest in 
these very low magnetisations. Typical oscillograms are given in 
CurvesI. and II. (Fig. 2). By an inspection of the tables and Fig. 3 
it will be seen that as losses increase the power factor decreases. 
This cannot be due to the increase in permeability, for that is 
higher at the lower magnetisations. It means that with small 
coil currents, the eddies are sufficiently great on account of the 
high values of. to prevent waves of any strength entering the 
core. When the whole core is magnetised by the large coil 
currents, the loss by eddy currents is increased, not because of 
their greater intensity, but of the larger area of the core brought 
into activity. | ; 

It is interesting to compare the behaviour of the two rings. 
The area of the iron ring is 2°25 times that of the steel. ts 
permeability is about one-half; the ratio of the turns on the 
windings are as 1:285 to 1. The inductance of a coil with a 
laminated core being 

L-4-T*'A,/, 


where T is the total turns, A the cross-sectional area of the 
core, и ita permeability, and І its mean length, the correspond. 
ing inductance of the iron ring is 2:84 henries, which is 
1:44 times that of the steel. The resistanoe of the ** iron " coil 
is 2:9 ohms, that of the steel 1:9. These are too low to affec t 


the impedanoe, and the inductance would with laminated oores 
be in the ratio 1°44 to 1. They are actually 5 to 1. 
TAXLE II. 

— Cast iron. | Cast steel. 
Mean permeability from loops .................... ш = 260 | 520 
Oaloulated inc асалое................................. 3:84 1:98 
Obeerved impedance ................................. 149 30°58 
Resistances of windings ........................... — 29 1°9 
Frequenoy eo ыан 8 rere 83:5 85:5 
Observed inductance ................................. 445 "058 
Actual permeability of cores as a whole ........ Ja 7 40 19:8 
ie,, ⁵ pea EAR EVE siga 6-5 26:3 
/c —S. T 57 15:5 
Observed ee C 152 181 
Observed inductance ................................ 5 054 
E €—— P — 51:5 117 
Ratio I.. 8 ЧАТУ 5°05 44°5 
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